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Baths, Electric Thermal, 821 

Batteries, Automobile, Size and Voltage 
of Cells tor, 112 

Battleships, Electricity оп, 496 
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ing Mills, 109 , 
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[PRICE SIXPENCE. 


SUMMARY 


‘TRAMWAY SWITCHBOARDS " is the subject of an 
article, of which the first part appears on page 237. 
This part deals with the general arrangement of low- 
tension continuous current switchboards, and with the 
more important points to be considered in the choice 
and arrangement of the apparatus required to meet 
various conditions of operation. 


SoME details of two schemes where exhaust steam 
turbines are about to be put down at generating sta- 
tions at Edinburgh and in London are given in ar 
article on page 289. 


““ ConFrers and other Detectors used in Wireless 
Telegraphy '' are described by Dn. W. Н. Ессіз in a 
critical review of the subject covering all the types of 
detectors of proved utility. Living instruments only 
are described in detail, the dead are left in oblivion; 
but a little speculation is ventured upon in regard to 
the possible shapes of detectors yet unborn. The prin- 
cipal types are illustrated. (Page 241.) 


THE important subject of water supply for generat- 
ing stations is discussed in an article by Mr. W. H. 
Воотн, mainly from a geological point of view.  In- 
teresting details of governing factors depending on local 
conditions in various parts of the country are given. 
(Page 247.) | 

А REVIEW of Messrs. 
work on '' Electric Railway Engineering 
page 249. 

AN article by Mn. L. Н. WALTER, entitled '' The Arc 
and Spark in Wireless Telegraphy,’’ reviews the situa- 
tion from the point of view of the transmission of os- 
cillations, and gives a critical comparison of the more 
recent methods proposed for producing undamped 
waves. The recently-patented svstem of EISENSTEIN 
and SAHULKA are described. (Page 252.) 


A DESCRIPTION of the principal features of the elec- 
trical equipment of the ‘* Playhouse ’’ appears on page 
254. 

THE extensions to the works at Newton Heath, Man- 
chester, of Messrs. Mather and Platt, Ltd., which have 
recently been made, and to which practically the whole 
of their electrical work has been transferred, are de- 
scribed in an illustrated article on page 255. 


A prscussion was held at a recent meeting of the 
Birmingham Local Section of the Institution of Elec- 
trical Engineers on Recent Improvements in Electric 
Lighting. Mr. А. Н. Bate, who opened the discus- 
sion, reviewed the present status of the metallic fila- 
ment lamp, and an interesting table of comparative 


eost of different forms of lighting. together with some 
n 2 


Parshall and Hobart's recent 
'" appears on 


284 


results of experience with mercury vapour tube lighting, 
was contributed by Mr. A. L. Forster. Other figures 
for the latter method of lighting were given by Mr. 
Е. H. Craig, and several other speakers, including Dr. 
D. K. Morris, Dr. SuMPNER, Mr. TweEepy, and MR. 
Ногрем, took part in the discussion. А full report ap- 
pears on page 260. | 


On Tuesday last Mr. WORRALL read a paper before 
the Manchester Section of the Institution of Electrical 
Engineers on '' Magnetic Oscillations in Alternators 
and their Bearing upon the Design.'' Tests were carried 
out on а machine provided with two armatures, of 
which one had open and the other closed slots, but 
which were otherwise identical. Oscillations on the 
pole face due to armature teeth are shown to be of 
much less intensity with closed than with open slots. 
The wave forms of the two halves of each flux oscilla- 
tion, called by the author the ''flash '" and ‘‘ drag ” 
respectively, are also markedly different, and the effects 
of amount and character of load show an even 
greater difference. Oscillations in the interpolar space 
are shown to be greater with inductive loads, and 
follow a periodic variation of symmetry. Oscillations 
due to armature reaction are found to fall into three 
classes, (1) Irregular, with a cycle corresponding to the 
machine revolutions; (2) Regular, three times the fre- 
quency of the machine; (3) Regular, twice the fre- 
quency of the machine. Causes for these are suggested. 
Wave forms taken by an oscillograph illustrate the 
paper, which is rather a record of facts than an attempt 
to explain the actions observed. (Page 263.) 


Unper ‘ Electrical Science,’ a note is made of 
Pror. J. J. THomson’s recent calculations concerning 
the spectroscopy of the electronic atom. Some notes 
are also given on recent work by С. SCHAEFER, demon- 
strating the anomalous dispersion of Hertzian waves 
and the behaviour of the spectrum produced by cer- 
tain minerals in a magnetic field as observed by J. 
BECQUEREL. (Page 266.) 


THE discussion on the paper on '' Petrol-Electric 
Transmission for Road Vehicles,’’ read by Messrs. 
E. W. Hart and W. P. DunTNALL before the Society 
of Motor Omnibus Engineers, was concluded on Mon- 
day last. The majority of the speakers fully appre- 
ciated the advantages of the system in respect of noise- 
lessness, but were inclined to be sceptical as to the 
sufficiency in size of the electrical part of the equip- 
ment. In view, also, of the authors' wholesale con- 
demnation of continuous current machinery on the 
seore of commutation troubles, the continuous current 
exciter, which forms an essential part of the new 
system, came in for a good deal of criticism. The 
reply of Mr. Durtnall gave interesting quantitative 
results of laboratory tests of the equipment. A report 
of the discussion at both meetings will be found on 
page 207. 


A REPLY from Mr. W. О. HonsNaILL to Mr. TarrE's 
letter in our last issue regarding the electrical driving of 
jute mills appears in our correspondence columns, to- 
gether with some particulars of mills in which electrical 
plant is now being installed by Messrs. Siemens 
Brothers. Mr. Cramp answers Mr. FYyNN's criticisms 
of his explanation of the action of his single-phase 
motor. (Pages 268 and 274.) 


Охрев '' Electrochemistry,” p. 269, a short account 
is given of the meeting of the Faraday Society on the 
29th inst., when the EARL or BERKELEY opened a dis- 
cussion upon “* Osmotic Pressure.’ Short notes are 
also given upon the Girod Ferro-Allov Works, and upon 
the state of the electrochemical industry in America 
last year. 


Mr. Ново Hirst in an interesting speech at the 
staff dinner of the General Electric Co., advocated 
the formation of & new association of manufacturers on 
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different lines to any of the organisations now existing, 
and reviewed the present position of the electrical 
manufacturer in this country. (Page 269.) 


WE publish in full two patent specifications: one 
granted to Messrs. Just, Hanaman, Landesberger, and 
Salzmann, for the manufacture of lamp filaments from 
tungsten and, molybdenum; the other to Messrs. 
Siemens and Halske for the processes used in the manu- 
facture of the tantalum lamp. Shorter abstracts are 
given of patents relating to the British Thomson- 
Houston Co.’s system of track signalling, the design 
of field magnets in Parsons turbo-alternators, and a 
Lahmeyer method of regulating the speed of asyn- 
chronous induction motors. Of the specifications pub- 
lished to-day may be noted one for meters, granted 
to Messrs. Mordey and Fricker, and several for the 
manufacture of lamp filaments. The expiring patents 
include the improvement in the syphon recorder, which 
replaced the electrostatic inking device by an electric- 
ally-vibrated syphon. (Pages 262 and 271.) 

A COMMITTEE of Investigation has been appointed in 
connection with the National Physical Laboratory. 
(Page 274.) 

Mn. V. A. Н. McCowEN, city electrical engineer at 
Belfast, has been uppointed to a similar position at 
Salford, in succession to Mr. C. D. Taite. (Page 276.) 


Our Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business, and other notes, will be found on pp. 
272-278. 

THE inaccuracy of photometry and the inadequacy 
of the existing flame standards of light were never more 
clearly demonstrated than by Mr. C. С. PATERSON'S 
paper, which we published last week, and the discussion 
upon it. After careful preliminary tests to ascertain 
all probable causes of error and the corrections neces- 
sary to compensate for them, measurements of the 
candle-power of the British, German, and French 
standards of light were made independently at the 
National Physical Laboratory, the Reichsanstalt, and 
the two official French laboratories. As the ‘‘ bec 
Carcel ’’ is employed very little outside France we need 
only consider the English pentane 10 с.р. standard and 
the German 1 с.р. Hefner standard. The ratio between 
these two, determined at the four laboratories, was 
0:0914, 0:0917, 0:0929, and 0°0928 respectively. Тһе 
difference would be large for any other standards than 
light standards, but in view of the difficulties in repro- 
ducing the flame standards and the proverbial difficulty 
of reproducing similar photometric results with different 
observers, it is not great. Butit appears that, although 
the ratio between the pentane and Hefner standard 
measured in London may vary but little from the 
ratio between the same two standards measured in 
Berlin, this does not apply to the ratio between the 
Hefner standard in Berlin aud the pentane in London. 
This was ascertained by Prof. Fleming, who sent three 
large-bulb incandescent lamps to be tested, first at 
Berlin and then at the National Physical Laboratory. 
The ratio between the results was neither 0:914 пог 
0'917, but varied for the three lamps from 0:852 to 
0:888. Although the part of the paper referring to 
this subject is extremely interesting, the most valuable 
portion is that referring to testing lamps, and more 
especially high-voltage lamps for commercial purposes, 
and we look forward to а good debate to-night, when 


the Paper will be further discussed. The information 
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given by the author will be of the greatest utility to 
both lamp-makers and lamp buyers, and it does much 
to explain and amplify the specification, issued by the 
Engineering Standards Committee, the conterts of 
which we published in our issue of January 24th. 
We must also congratulate Mr. Paterson on the 
excellent abstract of the paper which he de- 
livered to the meeting, traversing clearly and pithily 
the whole ground covered by the paper itself in 
a speech of forty minutes’ duration, no word 
of which was missed by the audience. We re- 
gret, however, that we cannot join in Mr. Paterson’s 
unqualified approval of the new specification. The life 
test specified must be regarded as unsatisfactory. It 
is to be carried out on the lamps that give the best 
results in the initial test, and under conditions far more 
favourable to the lamp than that which it meets in 
actual practice. Lamps are supplied to purchasers 
for using at a stated voltage, at which they should 
have & certain efficiency, candle-power, and life. If 
the efficiency is what it should be at the particular 
voltage, it is reasonable to expect that both candle- 
power and life will also be near to the specification. To 
test the lamp deliberately at this efficiency, and 
at a different voltage to that specified, is simply a 
repetition of the maker’s test for candle-power and a 
test for life under the best conditions. Instead of en- 
deavouring to keep the manufacturer to the specified 
voltage, this method of testing encourages him to supply 
lamps as far from the standard as he can go without 
travelling outside the fairly wide limits of the ‘‘ target ” 
diagram. Yet the lamp-maker is not even satisfied 
with this; he wants electrical engineers te adopt a re- 
trogressive policy: to give up standard pressures and 
to employ such а variety of voltages that every lamp 
that has failed to come up to the standard for which 
it was intended may yet be sold. But the manufac- 
turer is going the wrong way to work. ТЇ he wishes to 
bring about this so-called ''grading'' of voltages in 
order to find a market for his outfalls, he should not 
continue to supply lamps unsuitable for the standard 
pressure to buyers; it is evident that he does so, from 
the target diagrams and tests shown in the paper, and, 
in fact, he acknowledges it. А more correct course 
would be to adopt & closer standardisation, and to offer 
the outfalls а& а reduced price to those who are in & 
position to use them at voltages or efficiencies differing 
from the standards. He complains that he has no 
market for the lamps which, intended for 200 volts, 
turn out to be more suitable for 190 volts. In the 
meantime he sells them as 200-volt lamps. It would 
surely be a far more equitable system to offer them 
for sale frankly as a by-product, and to label them 
either as 190-volt lamps or as short life high-efficiency 
200-volt lamps for use where electrical energy is dear. 


а.-с ы 


THe volume just published by Messrs. Parshall and 
Hobart on ‘‘ Electric Railway Engineering ’’’ is the 
most comprehensive book yet published in this country 
on the subject. From our review on another page it 
will be seen that it covers the greater part of the 
ground in considerable detail. It appears at an oppor- 
tune time when suburban railway electrification is in 
‘Operation to a large extent, and the question of exten- 
sion to medium and long distance railways is a matter 
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of debate—more it is to be feared &mong electrical 
engineers than in railway circles. The possibilities of the 
single-phase motor are handled in а very cool, or even 
sceptical manner by the authors, but it is fair to say 
that they give good prima facie reasons for their critical 
attitude. Оп the other hand their suggestions for the 
extension of the field of the continuous-current motor, 
will be met by the single-phase advocates with the 
retort that the high-tension continuous-current motor 
and still more the high-tension third rail, are quite as 
much experimental devices as the single-phase com- 
mutating motor. Apart from controversies, of which 
several are touched upon, the book is an excellent guide 
to the economics of the subject, and it begins from 
the commencement, viz., how much power is needed 
to run a train of given carrying capacity and weight, 
to a given schedule on a given line, and what equip- 
ment and expense of energy will accomplish the de- 


sired end. 
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THERE is always some uncertainty in connection with 
“© wireless ’’ inventions. A large number of the devices 
that are patented are never developed and remain 
'" paper inventions °’ to the end of their days, the 
limit of which is determined by the term elapsing 
before renewal fees are due at the Patent Office. On 
the other hand, the details of real improvements are 
frequently so guarded by their owners that an inspec- 
tion of the apparatus is difficult, and the patents and 
other publishable matter relating to them do not con- 
stitute a full account of the actual nature of the new 
apparatus. Гог this reason the article on wireless 
telegraph-receiving apparatus by Dr. W. Н. Eccles, 
which we publish this week, will doubtless be read 
with interest, for the writer is one of the few men in 
this country who has kept himself well informed on 
the work that is being done in this field. Another 
element of uncertainty is also connected with the ques- 
tion of patents, and relates to the difficult questions 
of validity, anticipation, and infringements. At the 
present moment it is not yet clear what position the 
Marconi Companies occupy in this respect, for until 
the matter has been fought out in a court of law we 
do not know whether the first patent of Mr. Marconi 
is really the master patent, which it must be if the 
claims were interpreted broadly, and if they are all of 
them valid. In this direction the world will be more 
fully informed this year, for a patent action is 
pending between the Lodge-Muirhead Syndicate and 
the Marconi Company. The action in question 
is not directly an action for infringement, for 
it is being brought by the Muirhead and Lodge 
interests against the Marconi Company оп the 
ground of what is legally known as '' threats.” The 
latter company have asserted that the Lodge-Muir- 
head instruments and methods infringe the Marconi 
patents, and this has presumably affected or threatens 
therefore, the Lodge-Muirhead Wireless and General 
Telegraphy Syndicate, Ltd., are bringing an action 
calling on the Marconi Company to make good their 
claims. Although the action is not yet down on the 
list, leading experts and expert witnesses have been 
engaged on both sides, and there is every promise of 
a big fight, which will be one of the most interesting 
patent cases heard in this country for several years. 
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Tue discussion in our correspondence columns on 
electric driving in textile mills, which was initiated by 
Mr. Horsnaill’s challenge of the summary of advan- 
tages given in Mr. Hodd's paper on '' Electric Driving 
in Jute Mills ” (Electrical Engineering, January 17th, 
page 119), has been fairly answered by the proofs given 
by Mr. Taite and Siemens Bros.' Dynamo Works, that 
electrie driving is being extensively adopted in .new 
Lancashire mills. Mr. Horsnail seeks this week to 
show that he admitted that & cheap supply of power 
from an outside source might make electric driving 
advantageous. Не did so, but in the same letter occurs 
the sentence :—‘‘ In connection with this subject it is a 
significant fact that of all the new cotton mills being 
erected in Lancashire not one is being fitted with 
electric motors.’’ This unqualified statement is now 
shown to have been based on incomplete information, 
and, moreover, the qualification which its author now 
desires to be read into it does not in the least save 
him, as we are able to show that mills are being erected 
in Lancashire with their own generating plant and 
electric driving. Those who are best able to judge of 
the economic results of electric driving from compara- 
tive experience with both the older and the newer 
methods are so far satisfied that they are extending 
electric driving, and some of their neighbours are fol- 
lowing their example. This may not satisfy critics 
who pine for statistical details, but we have no doubt 
that both cotton-mill owners and electrical manu- 
facturers will profit by the lesson. 


— tli 


IT is seldom that the head of a large manufacturing 
undertaking will,give expression to his opinions in 
such a frank and outspoken manner as did Mr. Hugo 
Hirst at the annual staff dinner of the General Electric 
Co. last Saturday. He spoke of many matters which 
are of supreme interest to the leaders of our indus- 
tries, and his remarks were not obscured by the intro- 
duction of those party-political arguments which too 
frequently spoil what would otherwise be useful sug- 
gestions with regard to the economics of our industry. 
There can be no doubt that the position of the British 
electrical industry could be considerably improved, and 
there can also be no doubt that there does not exist 
any single remedy that can be regarded as a panacea 
for all its ills. Much might be attained in the desired 
direction by a careful inquiry into numbers of matters 
affecting the industry, quite apart from the contentious 
question of tariff revision, and by a slight adjustment 
of many of the conditions that have at present an 
adverse effect on the manufacturer’s business a 
great deal might be done. Unfortunately, however, 
there is no organisation of manufacturers in a position 
to take up the problem in this manner, and to conduct 
a judicial and impartial inquiry into matters that are 
of immediate concern to all alike. With the exception 
of the Chamber of Commerce, every association of 
manufacturers may be described as having been estab- 
lished for fighting purposes. The Employers’ Federa- 
tion practically confines itself to fighting the labour 
combinations, the Industrial Freedom League is a 
group of employers devoted to a crusade against muni- 
cipal trading, and soon. The Chambers of Commerce, 
on the other hand, are formed of both manufacturers 
and merchants whose interests are in many respects 
divergent. There are also a few trade associations 
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formed for specific objects, but these are not in a 
position to deal broadly with questions involving the 
whole status of the industry. Among these we may 
class the National Electrical Manufacturers’ Associa- 
tion, which suffers from the same disability as the 
Chambers of Commerce, for it includes among its 
members—and even on its General Committee—firms 
who are agents for foreign houses, and some of our 
largest munufacturers, we believe, still hold aloof from 
it. This association certainly did good work in connec- 
tion with the Electrical Exhibition at Olympia in 1905, 
and we have no intention of casting any reflection upon 
its organisation in any way, for its occasional bursts 
of activity have certainly been beneficial. There are 
some good men on its Committee, but it is something 
on a far larger scale that is required, with a stronger 
and better representation. The fact that this sugges- 
tion comes from the head of а firm which owes its first 
origin to German commercial enterprise in Great 
Britain in no way detracts from its value, for since its 
start, some thirty years ago, the General Electric Co. 
has undergone a thorough process of '' naturalisation, '' 
and it is now undoubtedly one of the largest employers 
of electrical workers in this country. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, FEBRUARY 7th. 


Institution of Electrical Engineers, London. 

8 p.m. Ordinary General Meeting. The discussion on Mr. 
Paterson's paper, ‘‘ lnvestigations on Light Standards 
and the Present Condition of the High Voltage Glow 
Lamp” wil be concluded, and the following paper 
read :—'' Comparative Life Tests on Carbon, Nernst, 
and Tantalum Incandescent Lamps using Alternating 
Currents.’ by Н. Е. Haworth, T. Н. Matthewman, 
and D. H. Ogley. 


` Institution of Electrical Engineers: Dublin Local Section. 

8.15 p.m. Meeting at the Royal College of Science, when 
the discussion on Mr. A. E. Porte’s paper on *' Notes 
on Producer Gas Plants” will be concluded. 

Rugby Engineering Society. 

8 p.m. Ordinary Meeting. Paper to be read :—‘‘A High 

Speed Planer," by C. Moody. 
FRIDAY, FEBRUARY 8th. 
Physical Society. 

8 p.m. Meeting in the Physics Laboratory, Royal College 
of Science, South Kensington, London. Agenda :—(1) 
Presidental Address, (2) ‘‘The Magnetic Fields and 
Inductive Co-efficients of Circular, Cylindrical, and 
Helical Currents,’ by Alex. Russell. 


SATURDAY, FEBRUARY 9th. 


Ји лот Institution of Engineers. 
Anniversary Dinnr at tne Hotel Cecil. 


TUESDAY, FEBRUARY 12th. 


Institution of Electrical Engineers: Glasqow Local Section. 


8 p.m. Meeting at 207 Bath Street, Glasgow. 
WEDNESDAY, FEBRUARY 13th. 


Institution of Electrical Engineers: Birmingham Local Section. 
7.30 p.m. Meeting at the University, Birmingham. Paper 
to be read :—‘* Central Station Economies : Their Study 
and what it Promises in the Way of Cheaper Supply, 
by A. M. Taylor. 
Mining Institute of Scotland. 
6 p.m. General Meeting in the Technical College, Glas- 
gow. Among the papers to be read is the following :— 
“ Effects of Acceleration on Winding Torques, and Test 
of Tarbrax Electrical Winding Plant," by George Ness. 
Mr. Sam Mavor will read a paper on ‘‘ Heading by 
Longwall Machines"; and in connection with this 
paper, Mr. Mavor's paper on ''Practical Problems ot 
Machine Mining." Vol. ХХХІ., Part 4, p. 378, will 
be discussed. Mr. A. Hanley will read a paper on “А 
Cage Guard.” 
THURSDAY, FEBRUARY 14th. 
Birmingham and District Electric Club. 
7.30 p.m. Meeting at the Colonnade Hotel. New Street, 


Birmingham. Paper to be read :—“ Electric Lighting : 
Present, Past, and Future," by J. G. Smith. 
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TRAMWAY SWITCHBOARDS 
By H. M. Sayers 


FEW years ago the tramway switchboard was a 

fairly simple thing, and was in most cases of 
American design, with the distinctively English addi- 
tion of a Board of Trade panel. There were some 
exceptions to this rule, for example, the original Leeds 
switchboard, designed by Dr. John Hopkinson, in 
which four dynamos were connected to independent 
busbars, arranged to connect to five sets of feeders by 
means of plugs, the dynamos not to be run in parallel. 
Two of the feeders in this case had batteries at their 
outer ends, which may have been the main reason for 
keeping the dynamos separate, as well as arranging to 
run them either as shunt, full compound, or half com- 
pound machines. There were other purely English 
tramway switchboards, such as those built by the 
Electric Construction Company for the South Stafford- 
shire and the Hartlepool Electric Tramways. Both of 
these boards have done good service, but no English 
standard survived the American invasion of the late 
90's. 

For the plain 500-volt continuous current supply for 
tramway purposes only there is no great change to 
record, but only improvement in detail. The main 
switch on the generator panel is now generally double- 
poled, one set of blades being on the positive side and 
the other connecting the brush end of the series field 
winding to the equalising bar. The negative connec- 
tion is made by a bolted-up link, as it need be dis- 
connected only for testing purposes, and the shunt 
field switch is so interlocked with the main switch that 
the latter cannot be closed before the field circuit is 
made, nor the field circuit opened so long as the main 
switch is closed. The main switches are usually of 
the knife pattern, and the most important point in 
their design is to provide ample contact surface, to 
avoid carrying the current through pivots or bearings, 
and to make them mechanically stiff. The same con- 
siderations apply to feeder switches. Neither should 
be used to break circuit, which should be always done 
by tripping the circuit breaker; there is therefore no 
need to provide carbon spark-taking contacts, but the 
quick-break pattern with the blades divided and con- 
nected by a spring is desirable to prevent a long arc 
being drawn in case of a mistake. 

A circuit breaker and an ammeter are the other 
essentials on the generator panel. The circuit breaker 
should be the topmost instrument, so that the blown- 
out arc has nothing above it to blacken or damage. 
The ammeter should be of the shunted type, the 
shunt being bolted into one of the connecting bars in 
апу convenient position. If a separate watt-meter is 
required for each dynamo the same thing should be 
done with the shunt for the current-winding of that 
instrument. It would be а convenience to use the 
same shunt for both purposes, but this is difficult to 
arrange even if the two instruments come from the 
same maker, а rare occurrence. 


There is some difference of opinion and practice as. 


to the best arrangement of the series winding and 
instrument windings. As a general rule, where опе 
pole of a system is earthed it is best to keep current 
windings of all sorts on the earthed side. But if this 
rule is applied to a generator panel the two linked 
switches will have a 500-volt P.D. between them, and 
it is more convenient if they and the leads to and 
from them are at about the same potential, 1.e., if 
the series field winding is on the positive pole. It will 
he necessary to look well to the cleanliness and dry- 
ness of the series winding and its connections in this 
case, but this should be done anyhow, and the con- 


stant full-pressure test will call early attention to any 
leakage due to neglect. The circuit breaker must be 
on the positive pole, so that the ammeter and watt- 
meter shunts are the only instruments left to con- 
form to the general rule. The shunt regulator is most 
conveniently fitted on the generator panel, but is fre- 
quently placed on a separate upright, or carried on the 
machine itself. The old patterns were very trouble- 
some with their many small connections brought to 
contact points on the panel. It is better to keep the 
resistance, whatever its form, away from the panel, 
and to drive the switch arm by bevel or chain gear, 
from a small handle on the panel, or to use an em- 
bedded pattern. 

It is assumed above that cotmpound-wound 
generators are in use. This is the general rule, but 
some exceptions may be met with where accumulators 
with automatic boosters are in use to level up the load. 
It is a doubtful policy to dispense with the series wind- 
ing in these cases, although it may not be used unless 
necessity arises for running without the battery. 

Between the generator panels and the feeder panels 
it is usual to interpose the general meter and the Board 
of Trade panels. This is convenient in several ways. 
For metering, and for the Board of Trade total current 
ammeter, the whole output has to be measured, evi- 
dently best done on the busbars between feeders and 
generators. Then in the case of extensions feeder 
panels may be added at one end of the board or 
generator panels at the other, without disturbing the 
existing work. It is well to allow a very ample margin 
of conductivity in the original busbars, or to arrange 
that they may be increased in thickness without difh- 
culty. ‘The main watt-meters should be in duplicate, 
or if the output is the basis of charge between two 
parties in triplicate. The current coil shunts of these, 
and of the Board of Trade total current ammeter 
should each be connected in parallel with a divided 
screw socket, so that they may be short circuited by a 
suitable plug when removed for calibration. 

The Board of Trade panel in its simplest form 
carries a recording ammeter showing the total current, 
а recording ammeter showing the current pass- 
ing from the prescribed earthplates to the earthed 
negative busbar, a recording voltmeter showing the 
potential difference between the rails at their nearest 
and farthest points, and a milliammeter for indicating 
the leakage current from the line when tested for 
insulation. 

The rail drop voltmeter is usually connected to a 
multipoint switch to which the pilot wires from the 
several rail termini are brought, so that the drop in 
each direction may be recorded as desired. The 
leakage-indicating ammeter is connected by a similar 
switch to the several feeder cables. | 

The resistance between the earthplates has to be 
measured and noted monthly, and frequently the earth- 
plate ammeter is arranged to be switched into circuit 
with the prescribed 4-volt battery and the earthplates 
in series for that measurement. 

The leakage ammeter ought to have two scales and 
a suitable shunt to vary its sensitivity in the ratio of 
about 20 to 1. The shunt should be controlled by a 
spring-up key, closing the shunt until it is depressed. 
This ensures that the maximum sensitiveness of the 
ammeter will only be used deliberately, and will save 
many burn-outs of the instrument. The sensitivity 
should be sufficiently high, when unshunted, to 
indicate any leakage due to the feeder cables falling 
below the prescribed insulation of ten megohms per 
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mile. The same instrument then serves for the daily 
insulation test of the whole overhead system, and for 
the prescribed monthly test of the cables. | 

If the tramway rails do not come quite close to the 
station the earthplates have to be sunk near the rails, 
and the negative busbars connected to the rails vy 
insulated cables. In such cases the earth leakage 
ammeter is connected by pilot wires to a shunt of 
proper resistance placed near the earthplate. As there 
may be too little power to operate a recording instru- 
ment, an observetional instrument is permitted in such 
cases, or where other circumstances impose the con- 
nection of the negative busbar to the rails by long 
insulated conductors. 

A recent addition to the Board of Trade require- 
ments limits the current density in the rails to nine 
amperes per square inch, so that wherever there is а 
possibility of the corresponding current in any track 
feeder exceeding this limit some means should be pro- 
vided for measuring it, unless, as is frequently the 
case, it can be obtained from instruments serving other 
purposes. 

The feeder panels need carry nothing more than a 
circuit breaker, ammeter, and single-pole quick-break 
switch for each feeder. Using edgewise ammeters and 
arranging the three pieces in a vertical line, only about 
7 in. in width is needed for each feeder. It is usual 
to fit lightning arresters between the cable terminal and 
the first piece of apparatus on the panel, a practice of 
doubtful utility. The circuit breaker should be the 
next thing to the cable, leaving the generator circuit 
breakers to take care of short circuits on the switch- 
board itself. 

. . Such a switchboard is simple enough, and makes 

no special call upon the designer's ingenuity unless 
the conditions of available space or surroundings come 
in. For convenience of working all switch handles 
should be at one height апа all observational instru- 
ments at another, corresponding respectively to the 
elbow and eye levels of ап average man. А little 
above is better in both cases than lower down. Re- 
cording instruments must be so arranged that when 
opening their cases for the changing of paper, &c., 
they will not foul other parts. Circuit breakers must 
have а clear blow-out into the air, well above the level 
of instruments, men's heads, and away from lighting 
fittings, supports, &c. The tripping and closing handles 
must be within reach of the extended arm without 
tiptoeing. 

The main voltmeters are best placed on swinging 
brackets at the ends of the switchboards. А busbar 
voltmeter and an incoming machine voltmeter are 
sometimes placed side by side or one under the other, 
a plug fitting a socket on each generator panel connect- 
ing each machine to the voltmeter аз required. It 
is, however, better to have a voltmeter for each 
generator on its own panel. If the shunt regulators 
are away from the main board the voltmeter must be 
clearly visible to the man regulating. 

АП the positive connections to meters and other 
instruments should come off the positive busbar to 
a row of dust fuses well in sight, and numbered or 
labelled to show the instrument fed through each. 
The small wires to such instruments should be kept 
as short and direct as possible, and are best on the 
face of the panel, where they can be seen. Ammeter 
shunts must be kept clear of wires and cables, and well 
open to the air. It is usual to carry the mam, and 
sometimes all connections at the back of the board; 
and this makes the neatest arrangement. But the 
back must be as well arranged as the front. As far 
as possible copper bar, rod, or strip should be em- 
ployed, held firmly in place and supported by porcelain 
or other incombustible insulating material. The two 
poles should be kept as far asunder as practicable, and 
a definite rule followed. The live or positive busbar 
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should be kept out of accidental reach wherever 
practicable, and the crossing of opposite polarities 
minimised. Where crossing is unavoidable saddle 
pieces of insulating material should cover one or both 
conductors, so that a short circuit will not be caused 
by anything falling between them. All nuts should 
be easily accessible with a box key, and a set of box 
keys with insulated handles should be provided with 
the switchboard. It should be possible to remove any 
switch or instrument without taking out the panel, 
and any panel without disturbing the busbars or the 
others. Therefore every separate piece of apparatus 
must be mounted on its own base, not on the panel 
slab. 

The whole structure should be carried on an iron 
framing firmly fixed to the floor and walls of the 
building, and the iron framing solidly earthed. The 
iron should not appear on the front of the board, and 
the holding-on bolts which come through may ve 
insulated. Such insulation is not very reliable, and 
it is better to reckon that the bolts are earthed, and 
keep all live parts well away from them. 

The most troublesome things to arrange in a tidy 
and secure way are the small wires to voltmeters and 
other instruments. A good plan is to bunch them in 
a few groups, each of one polarity only, and to run 
them through brass tubes bent to shape and secured 
to the panels or framing by saddles. This protects 
the wires and permits of easy examination or replace- 
ment by withdrawal from the tube. 

The main cables from the generators will generally 
be rubber insulated, as it is rarely possible to allow 
space for the easy sweeps required for more rigid 
materials. For the same reason they should be built 
of many small wires. Fireproof sheathing is advis- 
able on these and all other cables in or about the 
switchboard. In leading cables, whether feeders or 
machine conductors to the board, all arrangements in- 
volving threading through pipes or holes in the floors 
or walls should be avoided. It should be possible, for 
example, by the removal of a few cover plates, to lift 
out the cables from generator to switchboard, or from 
the switchboard to the cable pipe or conduit leading 
the feeders out of the building. This counsel of per- 
fection can only be followed if the whole arrangement 
is thought out from the start. 

Feeder cables should come right up to the switch- 
board terminal, being there stoppered, so that by 
loosening the terminal the cable end can be brought 
clear, ready for a test free from all panel or apparatus 
leakage; or for a test of the panel apparatus free from 
cable leakage. A ‘separate cable terminal board 
between the switchboard and the underground cables 
is a convenience, especially for the localisation of 
faults by loop tests, &c. Where the extent and im- 
portance of the system warrants this, it is the best 
arangement, provided that there is a proper set of 
testing-instruments and a man with the skill to use 
them. Fault localisation on traction feeders is much 
easier than on a lighting network, because it is always 
possible to get a good loop. The main value of this 
facility is in the forestalling of cable breakdowns, 
which require no particular skill to localise after they 
occur. 

A frequent addition to the apparatus described 18 
a booster panel for the control of one or more track 
feeders. | 

Such & panel should go next the Board of Trade 
instruments, as the rail drop indications show whether 
the feeders are doing their work properly. The 
apparatus required is a motor starting switch, an 
ammeter and circuit breaker for the motor of each 
booster set, an ammeter in circuit with each track 
feeder, a voltmeter and a voltage regulator for the 
generator of each set, and a two-way switch arranged 
to connect each track feeder to the negative busbar, 
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either directly or through the generators. Where 
several track feeders are in use the various generators 
should be driven by a single motor, but duplicate sets 
will be required. As the generators are series wound 
machines the voltage regulators are shunts to the fiela 
winding. Squeeze-up carbon resistances or slotted 
metal sheets are frequently used. The machines 
should be self-regulating within their working range. 
but some hand adjustment is always desirable. The 
position of such a panel in the middle of the switch- 
board is troublesome if extensions call for additional 
track feeders, therefore space should be left for addi- 
tional panels, or the Board of Trade and track feeder 
panels kept separate from the main switchboard. For 
this, among other reasons, it is advisable to lay out 
the distributing system in such a way as to use а few 
large track feeders instead of many smaller ones, and 
to provide some margin of carrying capacity. 

The lighting of illuminated instruments is & some- 
what debatable point. The usual practice is to light 
them off the busbars, as they are then signals that the 
busbars are alive. Illuminated main voltmeters are 
desirable, but the panel instruments are better with- 
out lamps, as the additional small wires and the con- 
necting of lamps in series are nuisances. The main 
lighting of the switchboard should be from the station 
wiring, the fittings and wires supported clear of the 
switehboard, and the supply independent of the bus- 
bars if possible. 

Cireuit breakers are the most important pieces of 
apparatus on traction boards. For continuous current 
supply no time limit arrangement is worth the addi- 
tional complications. But an inverse time element 
in the trippmg movement is desirable, so that the 
generator breakers will trip decidedly slower than the 
feeder breakers. With circuit breakers in series it is 
most important that only the one nearest a short 
circuit should open. For example, a short on a car 
should open the car breaker, but not that on the 
feeder; a short on a feeder should open the feeder 
breaker, but not that on a generator. It cannot be 
said that this requirement is satisfactorily met by any 
pattern of circuit breaker in use, but some are worse 
than others. Sharp blow-out of the arc, and loose 
handle arrangements, so that a circuit breaker cannot 
be held in on a short, are essentials which are fairly 
well met by several established makes, but should 
not be taken for granted in any unknown pattern. 
Substantial construction of handles and moving parts 
is of the highest importance, as they come in for the 
rudest handling in occasional emergencies. 

. It is sometimes impossible to find space in an exist- 
ing station for a switchboard with back connections, 
and the problem of design with all connections on the 
face is somewhat troublesome, as the conductors can- 
not stand out far from the face of the panels, and they 
must be kept clear of instruments and switches. 
Copper strip and rod must be used for all large con- 
ductors, and small wires can be bunched and led in 
tubes as suggested above. The positive or live bus- 
bar should run along the top of the board, and all 
cables should leave at the bottom. It is a distinct 
advantage of such ‘‘ no-back’’ boards that the con- 
nections are all in view, and afford a diagram of the 
arrangements. Any heating from slack connections, 
Incipient leakage, or instrument shunts and resistance 
will be detected earlier than if they occurred on the 
wrong side of the panels. Such boards are much 
more certain to be kept clean. Some crossing of 
opposite conductors is unavoidable, and must be 
guarded by liberal space and covering of the metal. 
И no greater length is permissible than with the 
ordinary backed board, the presence of the connec- 
hons produces a somewhat crowded appearance, but 
with a little additional panel breadth or overall length 
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of board a comfortable-looking arrangement is easily 
achieved. 

A few traction boards have been built on the cellular 
no-back principle, but it has not found much favour in 
this application. The concealment of the connections 
and the difficulty in getting at individual pieces of 
apparatus are serious disadvantages for tramway work- 
ing. 

Further complications are introduced when batteries 
are employed in connection with reversible boosters. 
The best plan of dealing with them is to arrange all 
the boosters and battery control apparatus upon one 
or more panels connected into the run of the busbars 
by the fewest possible conductors. It is advisable to 
provide for switching out the whole battery and 
booster plant, so that in case of trouble the generators 
may supply the feeders directly. It is awkward to 
make a separate switchboard of the apparatus, as the 
main current or a fraction of it is employed in the 
excitation and reversal of the boosters. | 

There are many examples of stations in which con- 
tinuous current plant is used alternatively for general 
and for traction supply. This involves two-way 
switches on the generator panels. Frequently such 
switches are mounted on or close to the machines, 
which are connected to one or the other sets of bus- 
bars. The arrangement is somewhat awkward, as the 
switchboard attendant may act on a mistaken idea of 
which machines are in use for each purpose. It is 
better to have the throw-over switches on switch- 
board panels, and make the distinction between the 
two positions very clear. Evidently all three main 
connections, positive, negative, and equaliser, must be 
represented by switch blades, and there must be 
three positions for this triple-pole switch; on traction 
bars, on supply bars, and off. Very generally the 
machines are run shunt only on the general supply, 
in which case the switch connecting to the equaliser 
bar in the traction position is the positive switch when 
on the general supply. 

The increasing use of high-tension three-phase trans- 
mission for the supply of large traction systems has 
necessitated the combination of high-tension gear with 
continuous current low-tension apparatus in transform- 
ing sub-stations. Considerable variety of design 
exists, and there is no settled standard of construction. 
This is to be accounted for partly by the variations in 
the converting apparatus in use. 


• (То be concluded.) 


EXHAUST STEAM TURBO-GENERATORS FOR 
CENTRAL STATIONS 


HE application of exhaust steam turbines to im- 

prove the overall efficiency of generating stations 
driven by reciprocating engines opens up considerable 
possibilities in the way of increased economy of work- 
ing in cases where extensions of plant are required, 
and some particulars of two schemes of this kind which 
will shortly be working in this country will be of in- 
terest. The first case in Great Britain of public tenders 
being invited for plant of this description is that of the 
Edinburgh Corporation electricity supply station in 
M'Donald Road. The plant in question is to consist 
of two exhaust steam turbines, each directly coupled to 
а continuous-current generator, each turbine to work 
with the exhaust steam from two high speed triple- 
expansion engines of 1,200 I.H.P. 

A general idea of the arrangement proposed can be 
obtained from Fig. 1, which shows the disposition of 
the existing plant in the engine-room. The existing sets 
are ten in number, of which two may be regarded as 
stand-by sets. Twoof the engines are of Messrs. Belliss 
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апа Morcom’s make, the remaining eight having been 
supplied by Messrs. Willans and Robinson. All are of 
the same output and take approximately the same 
amount of steam on full load. Each turbine is to be 
arranged to take the exhaust of a pair of engines. The 
exact arrangement of the exhaust piping between the 
engines and the turbines is not as yet absolutely settled. 
Fig. 1 is taken from a preliminary drawing, so the 
arrangement of piping shown thereon may possibly be 
modified so that any pair of engines can be coupled to 
either of the two turbines. The circumstances in а 
generating station of this kind are particularly favour- 
able to the employment of exhaust steam turbines, and 
differ very considerably from a number of applications 
in connection with which exhaust steam plant has al- 
ready been installed. For example, in the case of 
utilising the exhaust steam from winding engines in 
collieries to drive turbo-generators serving a general 
power load, some form of heat accumulator is required, 
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at first, but all four condensers will be installed to- 
gether. Automatic atmospheric exhaust valves are to 
be provided close up to the engines to operate in case of 
a rise of back pressure in the exhaust pipe caused by the 
turbine not taking the whole of the steam from any 
reason, or being stopped owing to accident or other 
cause. Regarding the actual type of turbine, the speci- 
fication is very free. The speed, as stated above, is 
limited to 1,500 revs. per min., and a horizontal spindle 
type is specified. The usual governors are to be fitted 
to the turbine, and an attachment is to be provided 
so that the stop on one governor is tripped and the 
turbine stopped in case of failure of the forced oil 
supply to the bearings.. A somewhat novel but excel- 
lent detail required is the provision of telephone trans- 
mitters attached to the turbine cases, so that the 
engineer in his office can hear if the blades insidé are 
touching the case. This arrangement is, we believe, 
already in use in Glasgow. 
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Fic. 1l.—GENERAL ARRANGEMENT OF Рвороѕер ExHAUST STEAM TURBO-GENERATOR, EDINBURGH. 


owing to the very fluctuating nature of the load on 
the engine and the absence of any relation between its 
load and that of the turbo-generator. In a generating 
station, on the other hand, the main and exhaust steam- 
driven generators are both in parallel on the 'bus-bars 
and take the load between them, being heavily loaded 
together and lightly loaded together. Thus the amount 
of steam passed by the main engine is always sensibly 
proportional to the work which the exhaust turbine is 
called upon to do, so that the turbine can be simply 
coupled to the exhaust system without the intervention 
of any other apparatus than an oil separator. 

The output of the turbo-generator set is not specified, 
but the tenderer is asked to guarantee his own figure of 
output which can be obtained with a certain definite 
amount of steam, corresponding to the known con- 
sumption of one pair of engines at full load, under 
certain conditions of inlet and outlet pressure. 

The arrangement of condensers under the turbines 
is shown in Fig. 1; only two turbines will be put down 


The generators are to run sparklessiy with fixed 
position of brushes at all loads. They will be run on 
the bars in parallel with the existing 780 kw. gene- 
rators, and are required to give their guaranteed full 
load output at any voltage from 460 to 560 volts, in 
order to be able to be used on either of two different 
sets of 'bus-bars with which the station is pro- 
vided. The machines will have commutating poles 
in addition to a compensating field-winding. They 
will not be compounded, but will be separately excited 
from a small direct-coupled exciter. The full output is 
to be given at either voltage with a temperature rise 
not exceeding 45° C. 

Tests will be made on site to ensure that the guaran- 
teed output is obtainable before the plant is taken over. 

Although thé Edinburgh contract is the first case 
in this country of public tenders being invited for ex- 
haust steam driven turbo-generators, an order has al- 
ready been given for plant of this nature to the Oerlikon 
Co. by the Central Electric Supply Co., for their station 
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at Grove Road, St. John’s Wood, London, N.W. The 
sets are now being made, and will be running in a few 
months’ time, when they will form the first example of 
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Fic.  2.—GENERAL ARRANGE- 
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and is taken from a preliminary drawing. We propose 
to refer to this installation later on, when fuller details 
of the plant are available. 
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the utilisation of exhaust steam for driving extensions 
of plant in a generating station for public supply in this 
country. X | 

Fig. 2 shows the general arrangement of the plant, 


We must express our thanks to Messrs. Kennedy and 


Jenkin for the loan of drawings and for information 
regarding both these schemes, for which they are the 


consulting engineers. 


COHERERS AND OTHER DETECTORS USED IN WIRELESS 
TELEGRAPHY 


By W. Н. Eccles, D.Sc. 


Toa present appears to be a breathing time in 
matters relating to wireless telegraph detectors. 
For many months past there has been no record break- 
ing, no trumpeting of revolutionary discoveries; 


whereas, up to a year or two ago, novel forms of de- 


tector succeeded one another with rather bewildering 
frequency. This is, therefore, an appropriate time 
to attempt a survey of the present level of attain- 
ment in the sensitive receptive apparatus to which all 
the other parts of a receiving station may be regarded 
as ancillary. In attempting this survey attention 
will be concentrated on the construction and under- 
lying principles of the electric oscillation detectors that 
are now used, or which seem likely to find employment 
when developed and improved. 

The detectors used in wireless telegraphy are always 
connected to or in a circuit which can be set into oscil- 


lation by the electromagnetic waves passing over the 


station. Some detectors act at the instance of the 
electromotive forces, others at the instance of the cur- 
rents and associated magnetomotive forces, which all 
form part and parcel of the electrical vibration. Now 
in an electrically vibrating circuit the potential and 
the current effects are respectively prominent at dif- 
ferent places. Hence different detectors have to be 
used in different positions in the receiving circuit in 
order to obtain the best results. This has suggested the 


classification of detectors into potential-operated and 


current-operated devices. I prefer, however, to adopt 


a mode of dividing the subject more in consonance 
with the real importance of the instruments to be con- 
sidered. 

There are five well-marked classes of known oscilla- 
tion detectors. First, detectors containing two or more 


. conductors, between which are one or more imperfect 


contacts which are made less imperfect by the action 
of electric oscillations; these detectors are called co- 
herers. Second, detectors wherein ordinary electrolytic 
processes are disturbed by oscillations; these are called 
electrolytic detectors. Third, detectors wherein the 
magnetic condition of a ferromagnetic material is modi- 
fied by electrical vibrations, called magnetic detectors. 
Fourth, those which detect oscillatory currents by their 
heating effects—thermal detectors. And fifth, all those 
which cannot be put into the above four classes. The 
several classes just enumerated are pretty sharply de- 
fined and are here placed, roughly, in the order of their 
present practical importance. 

The coherer, for some years after the birth of wireless 
telegraphy, was the only detector worth considering; 
and, even now, though the passing of the years has 
brought it many rivals, it is the most generally used 
form of detector. The typical coherer consists of two 
conductors separated by an extremely thin layer of 
dielectric, in many cases a fluid. The capillary proper- 
ties of fluids are then relied upon to fill the narrow gap 
between the conductors. In other cases the separating 
dielectric is a solid, usually a film of oxide or other com- 
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pound formed in situ on the surfaces of one or both 
of the conductors. In any case, а coherer '' detects '' 
because a quite moderate potential difference, steady 
or oscillating, breaks through the dielectric barrier and 
establishes electrical contact. It has been found that a 
loose contact in air between clean pieces of the noble 


metals is a more sensitive coherer than a similar contact ` 


between oxidisable metals—no doubt because the film 
of air separating the metals is assisted by an oxide film 
in the second case. It is found again that while the 


А 


Plan. 
Fic. 1.—Lopce-MvIrRHEAD CoHERER. 


Sectional Elevation 


contact between metallic conductors, established by the 
oscillations, is permanent, the contact similarly estab- 
lished between pieces of carbon is usually temporary. 
Thus carbon yields а self-restoring coherer, while 
coherers using metals have to be ‘‘ decohered '' by, say, 
a mechanical shock. The advantage that thus lies with 
carbon is neutralised by its comparative lack of vigour 
in the act of cohering, so that coherers of the metallic 
type are the most valuable. 

The phenomena of coherence are confined to ex- 
tremely minute areas апа spaces. A number of 
hypotheses have been put forward to explain them. 
Branly suggested that the dielectric between the con- 
duction may be modified in character; Lodge suggested 
that the electrostatic attraction between the very close 
surfaces squeezes out the dielectric and establishes 
metallic contact by sheer pressure (welding)—an effect 
assisted, may be, by heating action, and Prof. Fleming, 
improving on several other theories, has lately pro- 
pounded a very ingenious application of the electron 
theory. But, leaving hypothesis, it may be noted that 
coherers, however they act, are very easily made, being 
nothing more or less than very bad electrical contacts. 
To make a telegraphic coherer of regular behaviour is, 
nevertheless, not easy. In metallic coherers, since de- 
coherence is not automatic, the delicate trap has to 
be set afresh after each catch, and exéellent mechanical 
conditions are needed to ensure regularity of perform- 
ance. Regularity of action is more or less secured 
by including many contacts in a single instrument. 

Since the coherer perceives P.D.s, it must be placed 
in the receiver circuit so that its opposite conductors are 
connected to the points of maximum positive and nega- 
tive potential. То indicate the coherence the coherer is 
included in another circuit containing a steady E.M.F. 
and some current indicator, which may be a relay, a re- 
corder, a telephone, or a galvanometer. If it is a relay 
this can be made to close a circuit containing a de- 
cohering device; if anything else, then the coherer must 
be rapidly tapped, vibrated, or moved continually. 

The most ingenious and, probably, most perfect form 
of single-contact, or, rather, two-conductor, coherer is 
that now used in the Lodge-Muirhead system (Figure 
1). Here a slowly rotating sharp-edged steel dise of 
about jin. diameter dips into a pool of mercury covered 
with oil. When the wheel is positive and the mercury 
negative, the film of oil between the conductors breaks 
down easily with а P.D. of less than a volt. "The rotat- 
ing wheel is connected to the positive end of the ex- 


ternal cireuit by means of metal brushes and the mer- 
eury to the negative end by means of an amalgamated 
platinum wire. If the instrument fails it is usually be- 
cause these two joints are themselves bad contacts and 
operating as bad coherers. The only adjustment 
needed in general working with this instrument is that 
of moving the ebonite mercury tank nearer to or farther 
from the steel wheel, to increase or diminish the sen- 
sitiveness. Apart from its excellence of mechanical 
design, this instrument—which is the offspring of 
Lodge’s vibrating steel needle dipping in and out of 
oiled mercury—has its active materials, oil and mer- 
cury, easily renewable, and passes, when cohered, a 
current large enough to operate a siphon recorder. An 
examination of a tape record shows that the slow rota- 
tion of the wheel destroys coherence within a small 
fraction of a second of the cessation of the oscillations. 
Mechanical jars, for example a heavy thump with the 
hand on the table, do not affect its performance in any 
degree, and the usual disadvantages (at sea, for in- 
stance) of a liquid are almost wholly obviated by keep- 
ing the pool of small dimensions. Unfortunately, no 
scientific investigation of the instrument has been pub- 
lished, во we are quite in the dark as to what voltages 
are required to produce coherence in various circum- 
stances, and what current may be passed without 
damage; nor is any information available concerning 
its effective electrostatic capacity under various adjust- 
ments—an important matter in tuned receivers. 

The Branly tripod coherer, used by I.a Compagnie 
Francaise, is a light steel three-legged stool standing 
on a polished steel plate. The feet of the stool are 
slightly oxidised by regulated heating during manufac- 
ture; it is stated that the oxide film works perfectly for 
some months. The two conductors of the coherer are 
connected to the ends of a circuit containing a small 
steady E.M.F. and a Claude relay. Decoherence is 
effected, in one way of working, by the slight shock of 
the recorder arm returning to its normal position. When 
sending, the stool is lifted off the plate by an electro- 
magnet. In the Popoff-Ducretét instrument—a 
polished steel rod resting on slightly oxidised rods—the 
same principle is used; and the Maskelyne ‘‘ conjunc- 
tor ’’—a small hollow cylinder supported horizontally 
by two polished knobs entering its ends— is, again, the 
same as Branly's in principle. | 

The Tonimasina or Castelli or Solari coherer is made 
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The mercury globule k lies between the carbon 
or iron plugs d and f, in the ebonite tube a. 
The milled head screw g adjusts the pressure on 
the globule. A is the connection to the aerial. 


by putting a globule of mercury of 1 to 8 mm. diameter 
between carbon or iron plugs in a glass tube (Figure 2), 
or several globules and several plugs may be combined 
in series or parallel. It is self-decohering and is used 
with the telephone. It is mentioned here because it 
has seen considerable service in the Italian Navy. Its 
virtues are that it is easily made, and that an ordinary 
dry cell is of the right IZ. M.F. It is badly affected by 
vibrations, and is otherwise an instrument of moods— 
it sometimes becomes a '' «lead short," and sometimes 
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suddenly refuses to proceed with the reception of a mes- 
sage; while its resistance is continually varying. Mar- 
coni found, in his ‘‘ Philadelphia '' experiments, that it 
failed totally а& 900 miles, whereas the filings coherer 
succeeded at 2,000. 

The type of coherer most widely used now апа always 
is that made with metallic filings. Here the number of 
contacts runs into the thousands. In all the numerous 
patented forms the mass of filings is found interposed 
between two prime conductors, called electrodes, which 
may be fixed or movable; the filings are sometimes 
tightly, sometimes loosely packed. Provision must 
always be made for decohering. ! 

Typical of the filings coherer is the refined instrument 
developed with extreme care by Marconi, illustrated in 
Figure 8. It consists of two metal plugs placed in a 
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The bone holder is supported at the squared end. 


vacuous glass tube of 8 mm. diameter so as to leave а 
gap of from 1 to 3 mm. to be half filled with filings. 
Marconi uses silver plugs, sometimes slightly amalga- 
mated, Slaby and Arco use similar plugs platinum 
plated; both have the opposed ends of the plugs be- 
velled to form а V gap so that by simple rotation of the 
tube ou its axis the filings are now piled in a narrow 
space and then spread across a wide one. Figure 4 
shows а section of a Slaby-Arco coherer. Marconi uses 
a mixture of nine parts nickel and one part silver filings. 
Choice of materials appears to govern the P.D. at which 
full coherence occurs, and, no doubt, Marconi’s selec- 
tion of nickel and silver was made to suit the E. M.F. of 
the particular cell he wished to use in the circuit. In- 
struments of good and invariable character can only be 
obtained by extremely careful attention to the details 
of manufacture. Tubes, plugs, gaps, and filings must 
all be picked or worked to gauge. And it becomes ap- 
parent to those engaged in making or testing coherers 
that, for instance, to change an old file for a new one 
causes an abrupt alteration in the behaviour of the 
ILstruments turned out. Thus long training and great 
skill are required to produce the perfect coherer, but 
when obtained it is an instrument that can be relied 
upon fully and is a delight to work with. The coherer's 
reputation for erratic behaviour is wholly due to the 
performances of samples made in a slip-shod manner. 
Coherers so made might be aptly compared with home- 
made false teeth. 

In using the filings coherer much depends on the 
adjustment of the decohering blow and on the character 
of the coherer support. ^ Various forms of adjustable 
tapper have been produced. The usual thing is an elec- 
tromagnetic trembler with shunted spark, movable 
bodily by a slow motion to or from the coherer. As for 
the coherer support, it should be flexible rather than 
rigid. Marconi's method of supporting the tube hori- 
zontally by one end in an elastic vertical clamp appears 
better than the Slaby-Arco method of holding the 
tube bv both ends. This conclusion is borne out by 
a phenomenon that often courts observation when а 
filings coherer is being used over long distances. A co- 
herer lying free from all mechanical disturbance may 
fail to awaken at the feeble call of the distant sender 
until an accidental tremor or an intentional tap with the 
finger prompts it to its duties. Once the trembler is in 


action every dot is recorded, if, with the light tapping: 


necessary with faint signals, the support vibrates 
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enough to keep the filings dancing throughout the 
longest interval between the dots and dashes. Herein 
the filings coherer possesses а greater advantage over the 
coherers using a few large masses than even that regu- 
larity of action flowing from the law of averages. For, 
as was urged by the present writer in 1901, the moving 
spicules of metal аге more easily arranged chain-wise 
across the gap by the electric field between the plugs 
than are stationary particles. 

One necessary condition of sensibility is that the bulk 
of the filings presented to the action of the oscillations 
should be small. This implies a coherer of high re- 
sistance, which, again, demands a high resistance relay. 
This tendency towards high resistance coherers has 
been assisted of late years by the requirements of tuned 
circuits. In such circuits the initial resistance of the 
coherer should, ideally, be infinite and its electro- 
static capacity small. Thus, in modern coherers the 
initial resistance may be 100,000 ohms; while the 
capacity of the Slaby-Arco coherer is recorded as equal, 
with slight variations, to that of 34 metres of wire 1 mm. 
diameter held horizontally 1 metre above the earth. 

Of the second class of detectors, the electrolytic, 
there are two principal forms in use. In one the elec- 
trical vibrations increase the current through the de- 
tector, in the other form, on the contrary, the vibra- 
tions diminish the current. Typical of the first form is 
the detector adapted to telegraphy by Schloemilch and 
used extensively by the Gesellschaft für Drahtlose 
In this instrument, in its simplest form, 
an extremely fine platinum wire (0:001 mm. diameter) 
covered with insulation to within 0°01 mm. of its end, 
dips into dilute acid, and forms the positive electrode, 
and a piece of platinum foil of any convenient size or 
shape forms the negative electrode. A new “ point "' 
may be required every few weeks, though careful 
operators can make one last three months. If a 
telephone and а source of E.M.F. be put in 
series with this electrolytic cell, it is easy by 
listening at the telephone to adjust the E.M.F. 
till the evolution of gas at the electrodes just 
ceases. While in this state of suspended polar- 
isation the gas layer on the minute anode is very 
sensitive to electrical oscillations, their effect consist- 
ing, according to Ferrié, in a perforation, real or ap- 
parent, of the thin gas layer. The result is a click in 
the telephone. This detector, like all other self-restor- 
ing telephonic forms, permits of higher receiving speeds 
than are possible with tapped coherers. It can receive 
as fast as the hand can send. In order to reduce 
its great damping action on the electrical oscilla- 
lations, it is usually shunted by а comparatively large 
condenser—a precaution very necessary in tuned tele- 
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graphy. This detector is not limited to telephone re- 
ception, but has been used in conjunction with a 
moving-coil relay and a Morse recorder. The detectors 
so used are said to possess a number of minute platinum 
anodes in paralicl. It is still very doubtful if the Morse 
inker can be worked by the Schloemilch detector at the 
great distances accomplished with the filings coherer. 
The second form of electrolytic detector, in which the 
electrical vibrations produce a transient increase of 
electrical resistance, is exemplified by the well-known 
'* responder ’’ of De Forest and Smythe. This is an 
instrument of great interest, and has many remarkable 
performances to its credit. Its action has been care- 
fully investigated by De Forest himself. The responder 
in its present shape arose out of his investigation of 
the Neugschwender '' plate." This is easily made by 
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cutting a gap of about ;},in. in the metal backing of a 
piece of mirror, and joining the two parts thus formed 
in series with a Daniell cell and a galvanometer or tele- 
phone. If the gap be breathed upon or otherwise bridged 
with condensed moisture, а small current passes and 
grows toa maximum. If electrical oscillations occur in 
the circuit the current decreases suddenly and tem- 
porarily. Concussions and heating have no effect on the 
very quick response to oscillations. Investigators have 
observed the formation of minute metallic '' trees '' in 
the liquid occupying the gap, and have noticed that 
these trees are broken up when electrical oscillations 
occur. The responder of De Forest and Smythe consists 
of a tube fitted with two metal plugs separated by a 
space of about ;j,in. The space is filled with an elec- 
trolysable viscous mixture of oil or glycerine, water, 
peroxide of lead and metal powder. Thus, in 
its design, the responder seems to be an attempt 
to multiply the activities of the Neugschwender 
plate. The spaces among the metallic particles 
and the plugs are analogous to the single gap in 
the Neugschwender plate. The peroxide of lead, added 
Ьу De Forest in his responder, is intended to remove any 
hydrogen produced in the course of the electrolytic 
actions.: The instrument is placed in series with а re- 
sistance exceeding 10,000 ohms, a small E.M.F., and 
a telephone. Besides its prime virtue of being, like the 
Schloemileh detector, self-restoring, the De Forest re- 
sponder is easily made, used, and repaired. But it can- 
not be used with a relay, and thus gives neither a warn- 
ing of a '' call’’ nor a record of a message. Like the 
Schloemilch detector, it is speedy (80 words a minute 
is anormal rate), and it possesses, as compared with the 
coherer, the advantages that it is indifferent to mechani- 
eal vibration, is not easily spoiled by atmospheric 
disturbances, and that its indications are in some de- 
gree quantitative. The value of this last property lies 
in its giving to the trained listener at the telephone a 
good idea of the distance of the sending station—if the 
sending energy remain always the same. This point 
was well brought out in the wireless system of war cor- 
respondence inaugurated by The Times in the Russo- 
Japanese war. In the published accounts of the suc- 
cess of this enterprise there is, by the way, an interest- 
ing illustration of the durability of the responder. 
While receiving a message from 210 miles distance, a 
vessel passing within a cable’s length of the De Forest 
station used its sending apparatus; the result was that 
the responder was temporarily spoiled “© some 25 words 
of the message ” being bungled. А filings coherer 
would have been permanently ruined. 

We now come to the magnetic detectors. So far as 
concerns active service, there has been only one in- 
strument extensively used. In Marconi’s magnetic de- 
tector, illustrated in Figure 5, an endless band, made up 
of several strands of fine silk-covered iron wire, is con- 
tinously carried by two clock-driven 4 in. pulleys 
through a strong magnetie field produced by two per- 
manent magnets. At the point where it traverses this 
field it threads a glass tube wound with two coils. The 
inner coil is a single layer forming part of the main 
oscillatory receiving circuit; the outer coil is in series 
with a low resistance telephone. Now, when iron is 
held magnetised in & field of moderate intensity, the 
effect of superposing rapid alternations of magnetic 
force on the field 15, in general, to alter the magnetisa- 
tion of the iron. "This change is ehronicled in the Mar- 
coni instrument by the telephone in circuit with the 
second coil above mentioned. If the oscillations be ap- 
plied several times to the same iron in the same steady 
field, then the magnetic change produced gets smaller 
and smaller. For this reason magnetically fresh iron 
must be continuously presented in the oscillation coil. 
Marconi accomplishes this by arranging the permanent 
magnets so that each portion of the iron passes in one 
revolution of the band through а complete symmetrical 


long train of oscillations. 


magnetic cycle. In this disposition of the apparatus the 
electrical oscillations act on the iron while it is under- 
going a slow change of magnetisation—a fact that has 
led to the quite erroneous notion that the flux in the 
iron must be changing or the oscillations have no effect. 
The notion is useful, however, in laying down a rule 
as to the direction and magnitude of the change of mag- 
netisation produced by the oscillations. For the sud- 
den change is in the same direction as the slow magnetic 
change in progress at the moment; and the amount of 
the sudden change produced in different fields bw 
trains of oscillations of invariable magnitude is roughly 
proportional to the ordinary rate of change of mag- 
netisation due to a constant rate of change in strength 
of the slowly varying field. The sudden change is thus 
greatest when the iron is in that condition where a small 
change in the applied field produces most change in the 
magnetisation or induction—i.e., in the condition repre- 
sented by the steepest part of the B/H curve. Marconi 
has, therefore, put the oscillation and telephone coils 
of his detector at about that place where the iron is in 
the most sensitive condition, and the oscillation coil 
lies at a current loop of the receiving cireuit. Looking 
at the instrument as a whole, it is of very perfect de- 
sign. | 

The performance of the instrument must depend 
greatly on whether the oscillations it detects are much 
or slightly damped. Some considerable damping must 
always occur. In the first place, the eddy currents pro- 
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Fic. 5.—Marconi’s MAGNETIC DETECTOR. 


The iron band moves through the glass tube carrying 
the windings in the field ot the permanent magnets. 


duced in the outermost layers of the iron lead to ohmic 
losses; but these losses can be reduced by dividing the 
iron and insulating the parts, i.e., by using fine, insu- 
lated, iron wire. In the second place the oscillations 
саггу so much of the iron as is involved through mag- 
netic cycles that lead to hysteresis losses. In the case 
of very much damped oscillations, that is to say when 
short trains of waves are being received, the losses above 
mentioned may be relatively small. The magnitude of 
the useful effect on the sensitive iron is, at the same 
time, greatly dependent on whether the first oscillation 
through the oscillation coil is in the direction assisting 
the slow magnetic movement due to the stationary field. 
If it is, then, broadly speaking, the amplitude of the 
first oscillation 18 recorded in the iron; if it is not, the 
second oscillation of much smaller amplitude is per- 
ceived. If the sender air-wire is charged, say, posi- 
tively at every spark, it is easy to arrange that the first 
swing goes the right way through the receiver and 
makes its mark. It would be interesting to know if, in 
the practical working of the Marconi detector, it is ever 
necessary to change the terminals at the receiving end 
if those at the sending end be interchanged. In the 
case of oscillations only slightly damped, that is to say 
when long trains of waves are being dealt with as in the 
ideal syntonic telegraphy, the eddy current and the hys- 
teresis losses taking place in the skin of the iron must 
be relatively large. The net magnetic effeet in this 
ease is probably smaller than that of the first swing of 
strongly damped vibrations. The present writer has 
shown, so far as the experiments go, that the net mag- 
netic effect is proportional to the whole energy of the 
Thus it would appear that 
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the magnetic detector behaves somewhat differently in 
damped and undamped telegraphy. In the former it 
can register the first maximum electrical swing, in the 
latter it records a fraction of the energy of the train; 
and it would seem to speak louder in the first case than 
in the second. Thus it is hard to account for all its 
reputed superiority to the coherer in syntonic work. 
Perhaps its superiority arises solely from the fact that 
the electrical constants—resistance, capacity, induct- 


ance—of the magnetic detector, are far less variable | 


than those of the coherer. The simplicity of its ad- 
justments has made it very popular with operators and 
has led the Marconi Company to use it more widely 
even than their coherer. Its chief fault is a continuous 
grinding noise that hinders the receipt of faint signals. 

All information regarding the practical success of 
Marconi's instrument has to be taken from the in- 
ventor's published statements. Comparing with a 
coherer, Marconi stated in 1902 that the magnetic de- 
tector is the more sensitive and reliable, and that it 
possesses the advantage of not needing continual ad- 
justments and precautions. For instance, it need not 
be protected during sending so carefully as the coherer. 
Again, tuning is much easier, since the oscil- 
latory circuit containing it need not possess the 
great inductance necessary to get the E.M.F. 
needed by a coherer, and the capacity used may 
then be larger. Like other detectors used with tele- 
phones, the magnetic detector can receive at the 
rate of 30 words a minute, or more. At that date 
(1902) Marconi stated also that he had little doubt of 
the possibility of making the detector work a recording 
instrument, and hoped to prove the possibility of re- 
ceiving messages at a speed of several hundred words 
per minute. Later, in 1905, he announced that he had 
succeeded in operating a relay and recorder; and stated 

that it had now become possible to use an automatic 
transmitter and receive at the rate of 100 words per 
minute. It was supposed that Marconi was using the 
principle of the Poulsen telegraphone—in which, it will 
be remembered, telephonic records are imprinted mag- 
nctically on a rapidly moving iron band or wire and re- 
produced at leisure. The principle has certainly been 
used, but with indifferent success, by other inventors, 
notably by Simon and Reich in 1904. To this date, 
however, no evidence is available that any magnetic 
detector can be made to record signals in a workaday 
manner, and thus the magnetic detector has to be 
helped out by a coherer with relay and bell which keeps 
a look-out for calls. 

As this article is limited to the discussion of detectors 
that have seen considerable service, it is not necessary 
to describe the magnetic detectors of Wilson, Tissot, 
Fessenden, and others, or even the very promising in- 
strument due to Walter. 

Thermal detectors come fourth in the classification 
we have adopted. They are placed in that position be- 
cause it is very doubtful exactly how far they may be 
considered successful in the workshop sense. There 
are signs, however, that thermal detectors will assume 
in the near future a position of greater importance ; for 
recent advances in the methods of producing and radiat- 
ing а continuous sequence of waves are sure to en- 
ccurage the development of the thermal methods of 
receiving. The thermal method aims at concentrating 
the whole energy of the received electromagnetic radia- 
tion in the form of heat in a small mass of matter. The 
heat so concentrated is, in known detectors, perceived 
or measured either by the increase of the electrical re- 
sistance.of the small heated conductor, or by the E.M.F. 
produced at a thermo-junction, or by some mechanical 
effect of the heat on the matter it is given to. The first 
method, which may be called the bolometric, is really 
the only serviceable one at present; and it is carried out 
in one of two ways. Опе of these ways consists in 
feeling the change of resistance by including the heated 
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conductor in a Wheatstone bridge arrangement, a tele- 
phone being used to indicate & disturbance of the nor- 
mal electrical balance of the bridge; the other way con- 
sists in putting the heated conductor in series with a 
telephone and a source of small E.M.F. The bolo- 
metric method has been pursued most vigorously by 
Fessenden, апа is used by the National Electric Sig- 
nalling Company, of Washington. The developed in- 
strument of Fessenden is called a '' barretter ’’ (1.e., 
'' exchanger '), because it converts electrical oscilla- 
tions into heat. The ‘‘ wire barretter '' has as its active 
part a short length of platinum wire 0°00006 in. in 
diameter, made by the Wollaston process of coating а 
fine platinum wire with silver, drawing the composite 
wire to extreme tenuity and dissolving off & short length 
of the silver by nitric acid. This delicate platinum 
fibre, with relatively thick leads to ensure rapid cooling, 
is enclosed in an exhausted bulb, and this again in an 
exhausted metal capsule (see Figure 6). The barretter 
is placed at the current loop of the oscillation circuit of 
the receiver, with a telephone and very small E. M.F. in 
series. The oscillations received warm the wire and 
increase its resistance, and if the increase is as much 
as one-tenth per cent. it is perceived by the telephone. 
This hot-wire barretter is so easily burnt out or other- 
wise damaged that special devices are necessary for 


У 
- 
‘Ste ost 


Fic. 6.—FEssENDEN'S Fic. 7.—FESSENDEN’S 
BARRETTER OR THER- LIQUID BARRETTER, 
MAL DETECTOR. ов THERMAL DETEC- 

TOR. 


A is a very fine platinu:n 

wire. 
the rapid replacement of damaged instruments. So 
that a later form of barretter, in which a filament of 
dilute acid replaces the filament of platinum, as shown 
in Figure 7, is a considerable improvement, and has the 
further advantages that its resistance alters more per 
degree rise of temperature than does that of a metal 
and falls instead of rising. The advantage of a fall in 
resistance lies in the fact that more current then passes 
from the local source of E.M.F., which leads to further 
heating and further fall of resistance. The effect of the 
oscillations is thus exaggerated. It has been alleged of 
this newer form of barretter that it is capable of operat- 
ing а siphon recorder; but inasmuch as Fessenden uses 
minute platinum electrodes to connect the two ends of 
the liquid filament to the other parts of the circuit, it 
seems very probable that this reported success is 
assisted by electrolytic actions resembling those occur- 
ring in the Schloemilch detector. One method of con- 
structing the liquid barretter is to draw down a thick 
walled capillary tube till its bore is as small as ‘003 
inch. A short length of this fine tube is then cemented 
in а hole through a piece of glass that serves as a hori- 
zontal partition across a tube filled with electrolyte. 
The electrodes are best made of extremely fine platinum 
wire, and then the instrument is certainly very sensi- 
tive, distances of 2,000 miles having been covered. It 
operates best when used with a sender of high-sparking 
rate, but cannot compete with the coherer in ordinary 
ship-to-ship signalling where the common induction 
coil, or something equally sluggish, is used on damped 
sender circuits. 
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_Two other methods of thermal detection were men- 
tioned above, one in which temperature-rise produced 
by electrical oscillations in a small conductor is 
measured by means of a thermo-electric junction, and 
one by observing the expansion of the heated matter. 
These methods are at present only beginning their de- 
velopment. Тһе first is exemplified in Duddell’s 
thermogalvanometer, and the second is in all the known 
forms at present far too coarse for use at the receiving 
end of a wireless telegraph system. 

Of detectors not falling in any of the above four 
classes there is little to be said here, for the reason that 
none of them has yet emerged from the laboratory 
stage. The numerous proposals to utilise, for instance, 
the effect of electricity on the surface tension of, say, 
mercury, are all almost fruitless. There is, however; 
something of promise in the attempts to utilise 
certain properties of the ionised gas in vacuum tubes. 
The latest advance in this direction has been made by 
De Forest. It is called by him the ‘‘ Audion,” illus- 
trated in Figure 8. Не arranges two large platinum 
plates in an incandescent lamp, one on either side of the 
glowing filament. As is well known, а current can be 
passed from the platinum to the filament through the 
gas ionised by the glowing carbon (or tantalum). If the 


Fic. 8.—De Forest’s ' AupnioN." 
AN ІохІѕЕр Gas DETECTOR. 


The dotted loop is a lamp filament 
kept incandescent by current from 
the battery A. The battery B, 
galvanometer G, and telephone T, 
are in the receiving circuit. 


filament is properly heated and the E.M.F. causing 
the gas current is sultable, the inventor states that 
passing feeble electrical oscillations through the gas 
causes considerable variations in the steady current. 
These variations can be perceived by the telephone, but 
not by the galvanometer. The instrument is, in fact, 
an adaptation of & laboratory experiment due to Dr. 
Fleming. De Forest states that it is a potential 
operated device that adds up the effect of а long wave 
train. He claims that it is extremely sensitive and 
useable, and has special virtues in tuned circuits. But 
as no detailed account of its performances as а wire- 
less telegraph detector has yet been published, we can 
but express the hope that it may prove as fully suc- 
cessful in the era of monotonic telegraphy just com- 
mencing as the special features claimed seem to indi- 
cate. 

It will be evident from the above that the ideal 
detector does not yet exist. The ideal detector is one 
in which the received oscillations set going some pro- 
cess which, summing up molecular forces inherent in 
the matter affected, shall produce an energy display 
much greater than that due to the oscillations, and 
capable of making a direct record. Chemical detectors, 
analogues of the photographic plate, have been sought 
for, but the search seems hopeless for many reasons. 
An unstable svstem in which the oscillations can start 


motion is required. The rudimentary magnetic de- 
tector of Rutherford is an example. Неге a bundle 
of short steel needles is magnetised to saturation and 
the magnetising field carefully removed. The mag- 
netism now hangs in the steel very precariously. <A 
slight mechanical shock, or the action of electromag- 
netic oscillations, will cause the magnetism to run down 
suddenly like a clock when its escapement fails. But 
this apparently vigorous demonstration releases but a 


‘few ergs, not nearly enough to work an ordinary re- 


cording instrument. 

As tor the magnetic detector, the present writer has 
shown that with feebly damped oscillations the waste 
of oscillation energy in hysteresis and other ways is 
probably greater than the whole intrinsic magnetic 
energy change started by the oscillations. Thus, un- 
fortunately, the magnetic detector does no more than 
enregister the unaugmented small amount of energy 
actually gathered in by the air-wire—a fact that ex- 
plains the difficulty of making this instrument work а 
recorder. As for the coherer, possibly the first action 
of the oscillations is to prompt some obscure form of 
surface energy to spend itself in drawing the new-made 
contact closer still. But in thermal detectors we are 
certain that their sensitive part serves merely to con- 
centrate in itself the energy collected by the air wire. 
No detector is known to work up to the ideal set forth 
above. | : 

But & new direction seems to be opening for the 
development of the detector. The urgent pressure for 
the exaltation of sensitiveness shows signs of being re- 
lieved by progress elsewhere. The recent advances in 
practical monotonic telegraphy, exemplified by Poul- 
sen’s development of the musical arc, demand new 
qualities in detectors. When the coherer was deve- 
loped, when only highly damped oscillations were in 
use, the object was to find an instrument that snapped 
like a trap when a swing or two of sufficient electrical 
violence reached it. In the future, on the other hand, 
when powerful monotonic radiation becomes easy, the 
search will be turned either towards instruments which, 
like the thermal, can quickly abstract from the receiver 
circuits the energy accumulated by their resonance, or 
towards instruments resembling '' wattmeters’’ which 
can continuously and quantitatively indicate the oscilla- 
tion amplitude in the receiver. If thermal or other 
integrating instruments be used, they had best have 
some of that suddenness familiar in the coherer; and 
should begin to exercise their function only after а 
perceptible amount of energy has been accumulated. 
This has already been perceived by Poulsen, who uses 
а vibrating contact that throws а detector in and out 
of the resonant circuit hundreds of times a second, and 
thus by assiduously feeling the pulse of the oscillation 
circuit establishes a chronicle of dots and dashes. It is 
conceivable that this method of perceiving a dash by 
snatching numerous bits of it may be made automatic. 
Several ways suggest themselves. For example, a spark 
gap in the bulb of an air thermometer, in which a 
spark would pass when the oscillations reached a de- 
finite amplitude and the accumulated energy would be 
converted into heat. But the required delicacy is 
beyond anything yet realised with an air thermometer. 

However, any detector method which breaks up the 
swelling oscillations in this way must be considered 
imperfect. On this account the ‘‘ wattmeter ’’ method 
is preferable. It could be permanently part of the re- 
ceiving oscillatory circuit, and would give in its indi- 
cations a smooth reproduction of the dashes and dots 
received. 


Weather Reports by Wireless Telegraphy.— Arrangements have 
been made between the Admiralty and the Meteorological Office 
for weather reports to be turnished by wireless telegraphy for the 
ships of the Navy at 8 a.m. and 6 p.m. daily when they are 
within signalling distance of Scilly and Roche Point. 
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THE: SUPPLY OF 


WATER TO GENERATING STATIONS 


Ву М. Н. Booth = 


HEN water must be bought for a generating 

у station it will usually pay commercially to sink 

+ well and pump the necessary supply. It may not 
always pay to do so, for the site may be such geologi- 


cally that water can only be obtained: by boring to a. 


great depth, and that done, the supply may be scanty 
or it may be of bad quality. On this latter score, how- 
ever, it often happens that. if the supply is of bad 
quality so also is the surface supply. Moreover, a. 
water of bad quality can be improved by treatment, 
and the term ‘‘ bad quality ’’ must not be indiscrimin- 
ately applied to all waters that require treating. for 
softening. Some waters, however, which can be 
treated for the removal or destruction of scale-forming 
salts are of such a peculiar nature that after treatment. 
they actually contain more solid matter in solution 
than they contained prior to treatment, but the solu- 
bility of the solid matter has been increased. Such & 
water is then Heavily loaded with soluble salt, but 
every salt—even sulphate of sode—has its saturation 
limit, beyond which no further solubility is possible, 
and when large weights of water are being evaporated 
from a boiler the point of saturation soon arrives. Care 
is therefore necessary in using waters thus treated, for 
"salting ' is necessary with them; that is to say, 
periodieal blowing out. Now when water is thus dis- 
charged fully hot from а boiler much heat is lost, and 
incidentally it may be pointed out that the blowing 
out process may be carried on continuously at а steady 
rate, the outflow of hot water meeting in a counterflow 
apparatus а flow of make-up water, which will absorb. 
most of the heat from the blown-out waste. 

In considering the question of a supply of water 
from a well, regard must be had to the general condi- 
tions. 
whole supply, will it pay to pump only half.the supply, 
assuming that this is all that can be got? This depends 
upon the amount of capital expended. A well is bored, 
зау. 10 in. diameter or big enough to contain a deep 
well pump of a capacity of 6,000 to 7,000 gallons per 
hour. If, however, the well only yields half the wanted 
supply, there will be a double capital charge on each 
gallon of yield. Fortunately capital charges on bored 
wells and slowly-running pumps are not great. The 
well itself will last indefinitely if the top length of 20 
to 30 ft. be encased in an outer protecting tube to ward 
off the effects of corrosive surface soils, such as peat. 
Pumps will often run for several years without repairs, 
so that, after all, the main cost is usually that for power 
expended in pumping, and for mechanical pumping, as 
distinguished from pumping by compressed air, an effi- 
ciency over all of 50 per cent. may be allowed and the 
cost calculation will be ор the safe side. With air lift 
pumping the cost may be much greater, and air lift 
pumping shows at its best where the water is not far 
below the surface and does not demand long depths of 
submerged pipes or even boring to take such pipes far 
below the depth at which boring would be required on 
water supply account alone. Unless, therefore, the 
depth of а bore-hole is very great, it will usually pay to 
bore for any reasonable proportion of the supply needed, 
the remainder being purchased until such time as the 
saving effected by the one bore-hole serves as а suffi- 
cient inducement to spur on the management to make 
the further saving. | 

Confining our attention in this present article to 
England, it may be pointed out that, approximately 
and generally speaking, the stratification of this country 
consists of alternations of sandy and of clayey beds. 
Thus to take the London Basin as an example, the 
highest stratum found capping the heights of Hamp- 


In the first place, if it would pay to pump the . 


stead, Highgate, Hendon Hill, and other eminences is 
of sand and gravel, namely, the Bagshot Beds, below 
which there come the London and tha. Plastic Clays,. 
followed. by Chalk, which, though not а sandy bed, ів. 
permeable and water-bearing, and so far as water-supply 
goes is in close relation to the Thanet Sand. . | 

: Then below the Chalk comes the Gault, quite water- 
less, and below that the Lower Greensand in the outer 
areas of the London Basin. ‘And generally a similar 
alternating sequence holds good: throughout the country. 

The different strata are all generally much inclined, 
the outcrops of the different strata being approximately 
in: circular arcs struck from a centre near Dublin, and. 
the. dip is approximately on radial lines from. that 
centre to various rocks sinking towards the south-east 
and passing down. beneath the surface outcrop of the 
next superintendent stratum. | 
- When, therefore, a bore-hole is made it must com- 
mence, ав а rule, either in the rock from which the 
supply will be obtained, or it will commence in the 
stratum: next above that rock. Of this latter type are 
all the wells in the London area. They commence. 
somewhere on the London Clay, which, but for the 
caps of Bagshot Sand named, or the gravels which have, 
been laid over so much of the London area by alluvial. 
action, forms the whole of the London area. They 
pierce the Clay and: reach the Chalk, and as а rule a 
boring extends to а total depth of 800 to 400 ft., and 
secures supplies of 2,000 to: 15,000 gallons per hour. 

At, the present time and for many years past the 
amount of water pumped from the Chalk below London 
has been in excess of the amount of water which finds 
its way into the Chalk from the rain-collecting &rea of 
the Chalk itself and its neighbour the Thanet Sand. 
This is shown by the steady lowering of the water 
level to the amount of some ten or twelve inches annu-. 
ally of recent years. The natural water level of the 
London Basin cannot possibly have been lower than 
tide level, and in the ordinary course of events it would. 
of course be some feet higher, and it is indeed but. a 
comparatively few years ago that the wells in һе 
Fulham peninsula overflowed, notably the one at the 
Bishop’s Palace. No really London well now overflows 
the surface, but there is an area near London, round 
about the Garrett, Haydons Road, and Tooting, where 
the water still rises well above the surface, and will. 
even flow up to the first floor of houses, or even serve. 
to drive ап overshot water-wheel, but these particular 
wells really lie beyond what may perhaps be termed 
the lip of the basin. Certain it is that there i$ & pecu- 
liar underground formation, upheaval, or consolidation 
of the Chalk, which extends from Deptford to beyond 
Newbury in Berkshire, and along which the water 
supply is very scanty, but to the north and south of 
which the supply is good, though at very different 
levels. А peculiarity of the London well-water is that 
it is comparatively soft, not exceeding perhaps six de- 
grees of hardness, and it contains & good deal of soda 
salt, so that some care is necessary that too great a 
concentration is not allowed to take place. This soft- 
ness is more or less characteristic of all wells bored. 
into the Chalk through the overlying strata, and is 
explained by some as being due to the fact that the 
water has much of it come by way of the Thanet Sand’ 
overlying the Chalk. Where a Chalk well commences 
on the Chalk at the surface, the water yielded is hard 
and not usually less than, say, 20 degrees, but it is 
readily softened by the Clark process with caustic lime 
down to perhaps two degrees as a usual minimum. 
Where the Chalk or any other water-bearing stratum: 
lies very deep, the prospects of a copious yield are. 
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much less hopeful. It is a vulgar error that a bigger 
yield must necessarily follow upon great depth, for all 
rocks are compressible, and are much more likely to be 
solid with their fissures crushed up close under great 
superincumbent weight. Chalk in particular is per- 
meable to water rather. along fissures and flint beds 
than through its substance. Indeed, chalk is scarcely 
to be described as a permeable rock, for it owes its 
water-bearing nature almost wholly to flint beds and 
fissures, and these become closed when deeply buried. 
Nor are there any flint beds in the Lower Chalk, which 
must therefore depend wholly on fissures, such as the 
slickensides of faults. 

In the south-east of England the Chalk forms the 
chief water-bearing stratum, but the best water is that 
produced from the Lower Greensand or from the Tun- 
bridge Rocks and the Ashdown Sand of the Wealden 
area of Kent and Sussex. All these waters, coming 
from sand rocks, are more or less soft: Sometimes the 
Lower Greensand water is apt to be ferruginous. Bright 
when pumped, it rapidly clouds as the dissolved iron 
becomes peroxidised, but this now peroxidised water 
will then filter very bnght, the insoluble iron soon de- 
positing or being strained out by a filter. 

In the Wealden area, apart from the Lower Green- 
sand, which is not peculiar to the Wealden area alone, 
there are three strata above-named from which copious 
supplies may Бе got. First there is the Upper Tun- 
bridge Wells Sandstone, which is a hard sand-rock 
separated from the Lower Tunbridge Wells Sandstone 
by a few feet of mottled clay known as the Grinsted 
Clay. Then below the Lower Tunbridge there occur 
some two hundred feet of Wadhurst Clay, followed by 
a considerable depth of Ashdown Sand. Where the 
site is favourable, this last-named sand-rock will yield 
freely, and from one bore-hole the writer has obtained 
water from each of the three named sand-rocks, each 
water soft in quality and each rock stratum yielding a 
supply of different pressure rising to'a different height, 
but all drawn by the same pump. But because of such 
а success as this it by no means follows that any boring 
into any one of these rocks would be a success. So 
much depends on the general conditions of the situa- 
tion, its elevation relative to the surface outcrop, the 
position of the natural drainage point of the rock, and 
the area of the outcrop which can be estimated as the 
rain-collecting area available, for the Wealden rocks are 
so much broken up into isolated areas by faulting that 
a big supply may not always be obtainable. But as 
regards the Tunbridge Rock more particularly this is 
often so much fissured and so hard that water easily 
finds its way into the rock, and a good supply may 
sometimes be obtained at the expense of purity, for the 
presence of living creatures proves that the bore-hole 
has frankly drawn, its water from the stream in the 
neighbouring dell, which is so characteristic a feature 
of certain sections of the Weald. 

Beyond the north-western boundary of the Chalk 
and Lower Greensand one enters upon the Oolitic 


Country and the country of the New Red Sandstone. 


The oolites often yield copious supplies of excellent 
water, and those spouting wells of Bourne, Sleaford, 
and other places in Lincolnshire are comparatively 
shallow borings into the Lincolnshire limestone, which 
is the local name for в particular bed of the oolitic 
rocks, reached by boring through a superincumbent 
stratum. 

The New Red Sandstone often yields copiously, and 
has been reached considerably to the east of its out- 
crop, as, for example, at Newark-on-Trent, where it 
was found at a depth of 800 feet and yielded a supply 
rising 50 ft. above the surface. At Newark the surface 
rock is Keuper Marl, and the yield of water from this 
rock is very variable.  Bore-holes will sometimes prove 
nearly dry, others yield enough for the purposes 
of a brewery. For boiler purposes the water is hard, 
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owing to the presence of gypsum beds. Further north 
again one encounters the coal measures, from which 
water is freely obtained, though in some cases highly 
mineralised, but below the carboniferous rocks the 
millstone grit and the mountain limestone yield a soft 
and a hard water respectively of great purity. 

There are numerous instances of sites where, if a. 
bore-hole would appear somewhat speculative in view 
of the conditions, yet a fair supply of water could be 
obtained from surface gravels. For such cases a 
number of shallow borings, or, where the conditions 
favour it, simply small driven pointed wells may be 
carried 12, 20, or 30 ft. deep and all coupled to one 
pumping main. By this system many thousands of 
gallons per hour have been obtained at an exceedingly 
moderate cost. Care is requisite that the common 
main shall be thoroughly air-tight, because the pumps 
may be situated at a distance and will fail to draw 
the full possible yield unless the entrance of air is. 
particularly guarded against. ao 

In deciding upon undertaking a boring it is first. 
requisite to make a geological examination of the 
country round, to note the area and direction of the 
outcrops, the permeable or impermeable nature of the 
strata, or the particular stratum involved; to note the 
distance from, and the elevation relative to, the site 
of the natural drainage point of the rock into which it 
is proposed to bore. It is also desirable to find out al? 
that can be discovered as to other wells in the locality, 
though great care is necessary in doing this. Old wells 
and existing bore-holes invariably are credited with 
being about twice their true depth, and truth is not 
the ош thing to be found lying about the bottom of 
a well. | 

Having obtained а supply, the next thing is how best 
to get full value from it. If copious enough to supply 
all that is required at the time of maximum demand, 


., the only necessity is a pump of sufficient, capacity to 
pump t 
‚ the demand of a day of 10 hours may absorb the yield 


е quantity. But where the supply is small 


of 24 hours. What is then to be done? Some men: 
like to dig a large well to such a depth that the bore- 
hole water will flow into it and fill it to such a height 
that the dug well will hold a sufficient amount to carry 
over the period of demand. If surface space is not. 
available, this course may be followed; but it may be 
very costly if the water level is far below the surface, for 
the dug well must be carried down far below that level. 
In sound rock it is then advisable to excavate a chamber 
of larger diameter rather than carry the well too deep. 
But usually room can be found at or above the surface 
for storage tanks, and, especially where cheap electric 
power is at hand, these may be filled by a small pump 
run for 24 hours, if necessary, every day. 

As regards softening the water if hard, this will not, 
as a rule, be more difficult or so costly as softening the 
purchased supply. 

Even where a plentiful supply of water is available 
it is a matter for regret that power stations and factories 
with large areas of roof do not preserve all the rain- 
fall of their roofs and paved yard areas. Such water 
is practically pure, free from scale-forming salts, and 
therefore well suited for boiler purposes or for general 
circulation condensing water. One of the drawbacks 
of the water-cooling tower is the concentration of scale- 
forming matter in the water, for at least three-fourths. 
of what is condensed in a surface condenser may be 
evaporated from the circulating water when cooled in 
a tower. Softening is thus often quite as necessary 
as it is with boiler-feed water, or there may be trouble 
with the condenser-tubes becoming scaled. But the 
question of circulating water is a sufficient item of itself 
apart from that of the main feed supply from wells. 
It 18 always advisable to examine the question of 
whether it will рау or not to instal a water supply so 
as to be independent of the public supply. 1% is rare to 
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find a case where, with reasonable prospect of success, 
it will not pay. In one case, where the writer required 
several years to persuade a power station to put down а 
well, the work was finally undertaken, with the result 
that a single small well saved its own cost three or 
four times over in the first year. This may be an 
exceptional case, but many parallel examples would be 
easy to find. It is indeed difficult to understand the 
attitude of mind of many station engineers with regard 
to water supply, for great economies may often be com- 
mercially effected. 
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Tuis handsome volume of 463 pages, illustrated with 
437 figures, presents the characteristics which have 
become associated with the names of its authors in re- 
spect to their former works. А thoroughly practical 
analvsis of the conditions is illustrated by & large num- 
ber of examples drawn from recent practice, and con- 
densed into tables and curves making the results readily 
available for reference and comparison. 

The question of continuous versus alternating current 
train equipments is discussed under appropriate heads. 
The author’s conclusions on this point are thus ex- 
pressed in the preface :— 

In our judgment, the limitation of the alternating current 
motor is fixed in its relation of energy output to weight, by the 
inherent properties of single-phase commutator apparatus, and 
that the limitation of the continuous current motor will be 
determined by the maximum safe voltage at which a commutat- 
ing machine can be worked. While the development of each 
class of machine has advanced beyond the point that could 
reasonably have been foreseen, and’ while in our judgment it is 
impossible at the present time to predict where the limitations 
will be reached, we are satisfied that a careful comparison of 
the two types at the present time is decidedly to the advantage 
ої the high tension continuous current motor. 


The book is divided into three parts and ten chapters. 
Part I. deals with '' The Mechanics of Electric Trac- 
tion," Part II. with ‘‘ The Generation and Transmis- 
sion of the Electrical Energy,” and Part ПІ. with 
'" The Rolling Stock.” 

The first chapter is on Tractive Resistance at Con- 
stant Speed. Recent work by Aspinall, Armstrong, 
MacMahon, and the report of the Berlin-Zossen Com- 
mittee is collated, and curves constructed which may 
be accepted with much confidence as generalising the 
best and [atest available information on this much- 
debated subject. The influence of the length of trains, 
and of the number of vehicles upon the tractive resist- 
ance is duly discussed, and the important influence of 
the contour, and consequent air resistance at high 
speeds, of rolling stock is insisted on. The difference 
between tractive resistance on the surface and in & 
tube is shown by curves for a Central London Railway 
train in its tube, and as calculated from Mr. Aspinall’s 
formula. The difference decreases from about 3 lbs. 
per ton at eight miles per hour to about 2} lbs, per 
ton at 30 miles per hour, from which it appears that 
the additional resistance in the tube is equivalent to 
setting back the curve of air resistance and speed by 
about 12 miles per hour. This is the reviewer’s empiri- 
cal expression. A curve deduced from the Berlin- 
Zossen tests, separating the mechanical and air resist- 
ances for speeds from 30 to 115 miles per hour, shows 
the air resistance as proportional to the square of the 
speed, whilst the mechanical resistance is a direct 
function of the speed, and the two components of the 
total resistance are equal at about 41 miles per hour. 
This was for а single car 75 ft. long, weighing 83 tons. 
, Greater length makes air resistance of less relative im- 
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portance, and increase of weight per foot of length has 
the same effect. The Zossen car, however, was much 
over the average weight per foot of railway rolling 
stock, which appears to be about half а ton per foot. 
A table of over thirty cars and trains, including one 
Steam suburban train with its locomotive, gives values 
all the way from 0°26 to 0°99 tons per foot. Valuable 
columns in the same table give the seats per foot and 
per ton. Some of the curves in this chapter are com- 
menced from zero speed, and show how the tractive 
effort falls sharply from the high value corresponding 
to the static coefficient of friction to one-third, fourth, 
or fifth of that value at some very low speed not far 
from two miles per hour, at which it is at a minimum. 

A comparative table of speeds up to 100 miles per 
hour in feet per minute, feet per second, kilometres рег 
hour, and metres per second, forms а useful conclu- 
sion to the chapter. | | 

Chapter II. is headed Acceleration, and starts from 
the ordinary force, acceleration, mass, weight and 
gravity equations. From these the '' useful rule ” is 
at once deduced that a force of 100 lbs. per metric ton 
imparts an acceleration of 1 mile per hour per second. 
This metric ton is a weight unit against the introduc- 
tion of which some protest ought to be made. It is 
2,200 pounds, and is therefore neither the American 
“© short °’ ton of 2,000 pounds, the British statutory 
avoirdupois ton of 2,240 pounds, or the French tonne 
of 2,204:6 pounds. British weights &nd measures, as 
legally authorised and defined, are troublesome and 
brain wasting units for purposes of calculations, but it 
is not permissible that every technical writer should 
make his own units to suit his own convenience, and 
dub them with names which already have an accepted 
and defined meaning. That way chaos lies. 

The fundamental relations are worked out and 
tabulated in five acceleration units, and two tractive 
effort units.. This table is. useful since all the units 
are in current use, but it seems a pity that there 
should not be some general agreement among English 
speaking engineers at least. A sheet of six curves 
giving speed-time, distance-time, and speed-distance 
relations for accelerations up to 4°42 ft. per second 
per second will be appreciated. ! 

The application of these principles to actual servic 
is discussed by the method of speed-distance—time 
curves made familiar by the work of Armstrong, Gots- 
hall, Carter, und others. The relations between 
average or stop-to-stop speed, maximum speed, avail- 
able acceleration, and the length of run are investi- 
gated. By bringing into account stopping times the 
overall or ‘‘ schedule °’ speeds are arrived at under 
various conditions, and the results graphically ex- 
pressed in a set of curves for distances between stops 
of half a mile, one, two, and four miles. "These curves 
are worked out for uniform accelerations and tractive 
resistances, but the discussion is continued and 
elaborated by taking into account the commercially | 
practicable acceleration rates, and the non-uniformity 
of the acceleration from actual motors, owing to the 
motor torque speed characteristics, &c. This leads to 
curves with “© mean '"' accelerations, and running on 
the “© motor curve,” indicating the way in which prac- 
tically attainable results vary from the theoretical | 
results deduced from simpler assumed conditions. 
This investigation is not pushed far, as it obviously in- 
volves questions of the electrical equipment which 
belong to later chapters, and the authors consult the 
convenience of their readers by developing & general 
method of investigation based upon uniform accelera- 
tion and deceleration, the two being equal, and а uni- 
form speed between acceleration and deceleration. 
Analvtie treatinent is supplemented by graphic, and 
sufficient examples are worked out to leave no doubt 
as to the application of the formule to actual cases. 
Mr. Mordey is credited in this chapter with having 
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observed an acceleration rate of 28 miles per hour per 
second; doubtless a dot has dropped out. 

Chapter III. completes the data for arriving at the 
power and energy required at the axles by considering 
the tractive force needed for both tractive resistance 
and acceleration, and translating this into terms of 
power at the axles. As a simplification a standard 
train weighing 200 tons is considered, as curves for 
trains of 50, 200, and 800 tons respectively show that 
the tractive effort per ton for speeds between 20 and 
100 miles per hour does not vary much through this 
range of weights. The curves mentioned have tractive 
force in pounds per ton and time in seconds as their 
co-ordinates. Uniform acceleration requires increasing 
force as the time resistance increases, for the obvious 
reason that the resistance increases with the speed. 
A series of such curves is drawn for each weight of 
train, and lettered in acceleration units. Another set 
of time-speed curves on the diagrams gives at once 
the time in seconds needed to attain any of the given 
speeds with the accelerations taken. 

Similar diagrams, with time-distance curves drawn 
in instead of speed, are also given. The device is 
simple enough, as it only means combining two or 
more curves, in each of which time is one of the vari- 
ables, but by drawing in the lines for definite speeds 
and distances the diagram becomes much more useful 
and time-saving than separate curves would be. 

Under the conditions of one stop per mile, and an 
average speed of 30 miles per hour between stops, 
the tractive force, power, and total energy needed by 
a 200-ton train at various accelerations are worked out 
graphically, and it is shown that there is a rate of 
acceleration that gives the lowest maximum instan- 
taneous power at the axles; in this case about 1:3 
miles per hour per second (very nearly 2 ft. per second 
per second), and that the total energy for the run 
falls as the acceleration is increased. These calcula- 
tions are properly qualified by the observation that 
they only serve to set out limitations, and to mark the 
general magnitude of the quantities involved. We may 
remark that up to this point nothing is said of the 
effects of curves and gradients, а proper enough course 
іп the opening chapters of а work of this character, 
but one which might mislead the careless engineer who 
consults it to find a ready-made expression to adapt 
to.a special case. 

The energy expenditure at the axles leads up to a 
brief discussion of regenerative control as a means of 
reducing the consumption. After showing that the 
theoretical advantage as expressed by the percentage 
of energy recovered increases with the schedule speed 
and the frequency of stops, the somewhat cutting com- 
ment is that :— 


In view of the large amount that is written on this subject 
of regenerative control, the absence of a thorough recognition 
of the real conditions of success or failure forces the authors to 
conclude that their inventors, or rather the exploiters, and their 
technical staff, have not themselves yet arrived at а clear under- 
standing of the matter. 


The fourth chapter concludes the first part of the 
book by considering the characteristic curves of rail- 
way motors, and showing how they are utilised to 
apply the tractive effort and energy found to be neces- 
sary by the foregoing chapters under various train 
service conditions. In this work some typical mote ^ 
are taken, and their internal resistance is brought into 
the calculations. We mention this point because it 
is а quite common thing for writers on electric traction 
to ignore and leave unmentioned the resistance of 
motors, with consequent errors in calculations that are 
by no means negligeable. Curiously enough, very few 
motor manufacturers tabulate this item in their descrip- 
tions, or mention it on the characteristic curves which 
they supply. 

Taking the case of a Central London standard train 


with an equipment of four '' G.E. 66A.’’ motors, the 
acceleration, current, and resistance sections needed 
for three steps in the '' parallel'' position аге worked. 
out approximately to emphasise the point ''that the 
whole accelerating interval is made up of sections, 
during each of which we are running on the ‘ motor 
characteristic,’ except in so far as the motor charac- 
teristic is modified by & resistance of constant value in 
series with the internal resistance of the motor.’’ The 
operations are illustrated by curves of the acceleration, 
current, and speed values for a single '' notch,” and 
for the series of three notches. The method by which 
these curves are deduced from the relations between 
amperes input, tractive force in pounds per ton, and 
accelerating rate in miles per hour, for the particular 
motors and train weight are explained in considerable 
detail, and elaborated to cover five rheostatic notches. 
running ‘‘ free " on the motor curve, drifting, and 
braking over a run of one mile, for which speed and 
distance curves are given. This treatment of the sub- 
ject is the best we have yet seen for showing how the 
curves set out to represent a desired service are cor- 
related to the motor characteristics. In it the compli- 
cations resulting from series-parallel control are de- 
liberately and wisely left out, leaving the problem in 
its simplest form. 

The ''series-parallel ’’ question is investigated in a 
similar way, and the results graphed and tabulated. 
Two cases are taken in which, with the same motor 
equipment, the initial added resistances аге respec- 
tively 1 ohm and 0:9 ohm cut out alternatively by 10 
steps, and an infinite number of steps. The results 
of these five methods of control, rheostatic parallel, 
and the four series parallel are tabulated very fully. 
showing among other things that an infinite number 
of steps (such as might be realised by а liquid resist- 
ance) gives a somewhat higher efficiency than 10 
steps, and that while the rheostatic parallel control 
gives an overall efficiency of only 42 per cent., the 
series-parallel methods yield from 58 to 65 per cent. 
This investigation therefore leads to the determination 
of the best values and gradations of the rheostat, or 
rather how far it is worth while to subdivide the re- 
sistance. 

This study of motor characteristies and their appli- 
cation to and bearing upon train schedules is worked 
out at very considerable length апа detail, the values 
of ‘‘ watt-hours per seat mile’’ being eventually 
deduced. The intention here is to show the conse- 
quences of striving for high-schedule speeds and 
frequent stops, and to indicate roughly what may be 
considered standard good practice. 

Occasion is here taken to discuss the relative advan- 
tages of the continuous-current and the single-phase 
systems. It is assumed that an alternating current 
equipment with single-phase commutating motors and 
the necessary controlling equipment for running over 
continuous-current sections of line may be taken 
as weighing at least some 40 per cent. more than the 
corresponding standard continuous-current equipment. 
For a given total weight of train this will necessitate 
reducing either the seating capacity, or the schedule 
speed, or the number of stops. Alternatively the total 
weight of train may be increased to get the same seat- 
ing capacity, when the watt-hours per train mile will 
be increased, and for a given schedule the horse-power 
per seat must be greater. This is obvious enough 
granted the premised increased weight, but it is not 
clear why the single-phase equipment should be handi- 
capped with the weight of the double controlling gear. 
Following out this line of argument, it is shown that for 
a train of 100 tons total weight the continuous-current 
and single-phase equipments will weigh 30 and 42 tons 
respectively, leaving 70 and 58 tons respectively for 
seating capacity, passengers, and running gear, cor- 
responding to seating capacities for 220 and 182 pas- 
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sengers respectively. It is assumed for both equip- 
ments that they will give schedule speeds of 19, 24, 
and 30 miles per hour, with two stops and one stop 
per mile, and one stop per two miles. Then assuming 
equal efficiency for the two equipments (which is & 
flattering assumption for the single-phase equipment), 
the watt hours per seat mile will be 34, 27, and 21 
with the continuous, апа 41, 33, and 25 with the 
alternating equipment. Ог, putting it the other way, 
with equal input per seat mile of 34, 27, and 21 watt 
hours, the schedule speeds with single-phase motors 
will be reduced to 18, 22, and 28 miles per hour re- 
spectively. The authors know better than most people 
that & comparison on these lines does not finish the 
controversy, and they make no suggestion that it is 
conclusive. They recommend that the endurance of 
single-phase commutators should be vigorously tested 
on the stand under accelerating conditions, ав they 
consider that there is no accessible data to show that 
their commutation under service conditions is compar- 
able with that of continuous-current motors. 

We have dealt at very considerable length with this 
opening part of the book because it treats in a thorough, 
simple, and easily understood way the most important 
fundamental question -of electric railway engineering, 
viz., what schedule and what carrying capacity can be 
obtained on a given line for a given motor equipment 
and power expenditure. This lies at the root of the com- 
mercial problem of electrifying railways. A great deal 
of ignorance and much vague and muddled thinking 
has been exposed by people who pass as experts, and 
who may have advised railway authorities on this very 
matter. When we say that the whole subject is 
treated without an integral or a differential equation, 
with only simple algebra and arithmetic, and abundant 
graphics, and yet that no material factor is neglected, 
we believe that we are giving the book a high recom- 
mendation to the majority of practical men. 

The remaining parts of the book are marked by a 
similar thoroughness of handling, but some of the ex- 
amples of stations and substations might have well 
been omitted. For example, descriptions of the gene- 
rating stations of the Central London Railway, the 
Glasgow, Dublin, and Bristol Tramways, are of. little 
more than historical interest, and would not now be 
taken as examples to follow. On the other hand, the 
discussion of certain equipments as applications of 
general principles are useful and interesting. We may 
particularly note that on the rotary converters of the 
Central London Railway, wherein it is shown, that 
though the conditions of that line were particularly 
favourable for such apparatus, yet, if motor generators 
had been physically admissible, a large saving in capital 
expenditure could have been made. Following out this 
investigation the authors show, by a line of reasoning 
that appeals to us as the revelation of a new fact, why 
the average power factor on a rotary converter system 
of considerable extension is certain to be lower (for 
equally good regulation and performance) than on a 
motor generator system of similar extent. The fact of 
the difference is not unknown, but we fancy few en- 
gineers have worked out for themselves the main 
reasons. Whether the higher efficiency of the con- 
verter is or is not sufficient compensation for this dis- 
advantage is a matter for consideration in every indi- 
vidual case. Those who are balancing in such a choice 
would do well to read Chapter VII., ‘‘ The Sub- 
Stations,” with a good deal of care. 

Chapter VIII., ‘‘ The Distributing System,’’ has in 
it some descriptions of overhead construction which will 
repay perusal, and much information about rail com- 
position and conductivity. Impedance values for rails 
have been obtained experimentally by the authors on 
two rails of about 1695 yards in length, showing at 
25 periods a drop 11 times as great as with continuous 
currents. The resistance component alone was T2 


times the resistance to continuous currents. The au- 
thors do not mention the very complete set of tests 
made and published by the Electric Railroad Test Com- 
mission of the St. Louis Exhibition, which established 
data for a number of rail sections at several periodi- 
cities, with the general result that the conductivity of a 
rail is proportional to its periphery, the effective or 
equivalent thickness of the peripheral layer diminish- 
ing with increase of frequency, and also with the more 
compact or squat rail sections. 

Part III., ““ Rolling Stock,” is divided into two 
chapters, dealing respectively with locomotives and 
motor carriages and their electrical equipment, and 
trucks. The first commences with a description of the 
famous No. 6,000 of the New York Central Railway, 
including test diagrams of speed and acceleration when 
hauling a train. The Baltimore and Ohio, Central 
London, and City and South London Railway loco- 
motives are also described at greater length than their 
age and interest warrants. The Valtellina types fol- 
low ; the later, 1904, is worthy of a place as the newest 
representative of & main line three-phase locomotive, 
but hardly of any utility as an example to be followed. 
There is more justification for the descriptions of the 
two Berlin-Zossen locomotives; they are the fastest 
vehicles yet made by man, for projectiles hardly count 
as vehicles, except to Jules Verne and H. G. Wells. 

The authors return to their better manner in discus- 
sing the future developments of electric traction on 
main line railways. As already indicated, their atti- 
tude towards the single-phase motor is critical, or even 
sceptical; but increased voltage and continuous cur- 
rent motor equipments have their decided favour. Great 
stress is laid upon the necessarily greater weight of a 
single-phase equipment, as a consequence of the neces- 
sarily lower saturation. The authors prudently admit 
the possibility of improvement if this respect. We 
hardly think that they do the single-phase system 
justice as a whole. Granted that it cannot compete 
with the continuous current as regards weight of train 


, equipment, or even as to commutating and general per- 


formance, it is clear that the distributing system has an 
initial advantage in capital and working cost which may 
quite outweigh the inferiority of the motor. 

The various single-phase motors now available are 
described as to their construction and control methods, 
but the theory is not seriously discussed. The relative 
advantages and disadvantages of the single-phase com- 
mutating motor as a class are set out and compared 
with the qualities of the continuous current motor in a 
manner which is fair, and the authors’ opinions as to 
the directions in which improvement is possible are ex- 
pressed clearly enough. A balance sheet of the capital 
expenditure and working expenses of в continuous cur- 
rent and a single-phase current equipment on an as- 
sumed line, brings out an increased first cost of 12 per 
cent., and an increased working cost of 7 per cent. for 
the single-phase system, for the items considered. The 
comparison is not one which will bé considered fair by 
the single-phase advocates, as the continuous current 
motors are taken as working at 1,300 volts, and two 
generating stations are provided 30 miles apart on a 
60 mile line, whilst the number of cars and current 
employed enables the third rail and track rails to be 
used as the only distributing conductors. These are 
not practical conditions, and it would be fair to say 
that the 1,300-volt railway motor is not yet in exist- 
ence. However, the comparison affords an admirable 
opportunity for the other side to put its best facts 
forward in reply. 

The final chapter on Trucks is mainly descriptive. 
There is great room for a scientific treatment of truck 
construction. On our main steam lines the newest 
rolling stock varies enormously in regard to ease of 
travelling. Certain railways build coaches which travel 
on a good road as sweetly as possible; on other lines of 
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equally high standing the oscillation is .most worry- 
ing. The springing, and no doubt the oscillation 
periods of the various parts account for the main 
difference. It is natural to suppose that some designers 
know how to build ап easy-running coach, whether by 
rule of thumb or some other rule; but it is certain that 
the knowledge is not general, and it is not formulated 
in any publieation known to us. Some of the latest 
electrical rolling stock in London is well known to 
have а disastrous effect upon the rails, which wear at 
а rate апа in а manner which is as novel as it is 
alarming to the owners. Probably the fault is not 
all on one side. Rolling stock and permanent way are 
two parts of one mechanism, and to work well to- 
gether must suit each other. Messrs. Parshall’ and 
Hobart have not filled this gap in our technical litera- 
ture, but the chapter is à good summary of modern 
practice and some of the primary principles. 

The book is well indexed, and has a full list in the 
contents of the illustrations and tables. The numer- 
ous curves are likely to be more frequently referred to 
than either the text or the illustrations. They would 
be improved by printing on а larger scale, and with 
bolder, clearer lettering. For the sake of that we 
would gladly dispense with quite a few of the illustra- 
tions of old works and locomotives; we would, more- 
over, recommend the publieation of the first part of 
the book as a separate volume. It is by far the most 
useful, and a real acquisition to the railway and elec- 
trical engineer's library. 


THE ARC AND THE SPARK IN WIRELESS 
TELEGRAPHY 


By L. H. Walter 


OME little time ago the writer had occasion to point 

out that in wireless telegraphy the most promising 
field for future improvements lay in the perfection 
of the transmitter and in increasing its efficiency, in- 
stead of so much attention being concentrated on the 
receiver and on details. This reproach has to some 
extent now been removed, and the developments in the 
production of continuous oscillations must be looked 
upon as the most notable advance from the physical 
point of view that has been made for several years. 

The remarkable results obtained by Poulsen with his 
application of the are method of producing so-called 
undamped oscillations has led, as & natural result, to 
ап increased interest being taken in other methods of 
producing a continuous series of oscillations. A some- 
what different method has been described by S. G. 
Brown, in which the complications and adjustments 
apparently necessary with the hydrogen are are dis- 
pensed with, and even the cooling of the positive elec- 
trode is assured without having recourse to water-cool- 
ing. А third method, that of Prof. Elihu Thomson, 
has been put forward as coming under the category 
of continuous oscillation producing methods, whilst 
last week there was described in these pages still 
another method, that of Vreeland, in which the mer- 
сигу vapour tube is employed. And now one is told 
that the are method, considered such a novelty here, is 
no new thing, but а method which has been employed 
for some years in the Fessenden stations in America— 
in which case, if it were an are method, it would seem 
that secrets are better kept over there. It appears, 
however, on examination that this method is only а 
modification of Thomson's method. 

Coming now to consider this plethora of ways and 
means to the same end, it seems advisable to probe 
a little further, if that can be done on the meagre 
experimental evidence available, and to endeavour to 
form some idea of what one is willing to accept as a 
method of producing continuous oscillations as distin- 
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guished from rapidly succeeding trains of oscillations. 
Taking first the Poulsen method employing, as is 
usually supposed, the Duddell arc, it has been pointed 
out by Benischke that the term undamped oscillations 
is а misnomer, forced or sustained oscillations would 
be more correct. That they are but little damped, even 
in the non-steady arc, is highly probable, and that the 
succeeding discharge which has been reinforced by 
energy from the arc circuit follows even then before the 
damping has become pronounced is also probable; and 
to this in great measure the excellent resonance results 
may be ascribed. The point is one which requires ex- 
perimental confirmation, and it would be highly inte- 
resting in this connection to find out the limits within 
which the energy taken from the arc circuit supplies 
exactly that necessary to make up for the radiation and 
other losses of the preceding discharge, and also at what 
point during the discharge the next increment of energy 
from the arc circuit is added. 

It has been argued elsewhere that the Poulsen arc 
may not be a true singing arc. As to this point ex- 
periment alone can decide, but Benischke considers that 
the chief result of the hydrocarbon atmosphere and the 
magnetic field is that the maintenance of an arc with 
the ordinary P.D. between the electrodes is thereby 
rendered impossible; and the P.D. has in consequence 
to be raised, thus increasing the energy supply on which 
the shunt circuit can draw. о. 

It would not be fair to consider the аге method in 
general as anything but a simple method, for even 
in the short time since its first appearance simplifica- 
tions have been effected, but it is only right to point 
out that the production of oscillations in a shunt cir- 
cuit to electrodes (in gases or liquids) having a direct 
current P.D. applied to them is a much more general 
and easily-produced phenomenon than it has hitherto 
been held to be. | 

The method of S. G. Brown, though developed as a 
result of experiments with a Wehnelt break, must in 
its ultimate form be considered as an ingenious adapta- 
tion of the are method. It is true that the arc is in 
this case of extremely short length, but the fact that 


. cooling of the positive electrode is required, even though 


this can be effected without special means, is an argu- 
ment entirely in favour of this view. 

Thomson’s method—and with this may be classed, 
provisionally at least, that employed by Fessenden— 
does not appear to depend upon the same phenomenon, 
and seems more properly to be relegable to the class 
of accelerated discharges of the ordinary kind (other 
methods of effecting which will be dealt with later on). 
It is noteworthy that although this method dates from 
1893, no experimental evidence is put forward in sup- 
port of the inventor’s claims. Also, though the air- 
blast could in this arrangement very well be made to 
serve also as a means of cooling one electrode, this 
is not done. This absence of the necessity for cooling, 
taken with the facts that no consumption of the elec- 
trode metal apparently takes place, and that the elec- 
trodes are not dissimilar, helps to strengthen the view 
that in this case there is involved not a phenomenon 
of the arc, but rather of the spark discharge. 

Turning now to Vreeland’s method, it is unfortunate 
that here again the only available information is that 
to be gleaned from the patent specification.! The em- 
ployment of the mercury vapour arc ensures at the 
outset that difhculties as regards electrodes are practi- 
cally non-existent, except the ultimate replacement of 
the tube, while one characteristic disadvantage of the 
arc with carbon electrodes, the low voltage and con- 
sequent limited energy available, is here absent. Poul- 
sen’s arrangement ensures as а maximum something 
like 700-800 volts (alternating) at the terminals of the 
condenser in the oscillating circuit, while that at the 
electrodes is not much over 400 volts. With the mer- 
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сигу vapour tube the terminal voltage can be made 
much higher; even up to 6,000 volts per tube has been 
applied, with large currents, in connection with the 
series rectifier system of arc lighting. Such a high volt- 
age would be quite unnecessary and, in fact, undesir- 
able, but some increase in this direction would seem 
simpler than the alternative of employing several arcs 
in parallel, as has been proposed for increasing the avail- 
able energy of the carbon arc method. As regards the 
inventor's explanations of the action of the mercury 
vapour tube, that in which the variability of the con- 
ductivity of the paths through the tube is suggested 
seems the more likely, especially as P. Cooper Hewitt 
has demonstrated the great sensitiveness of the con- 
ductivity of mercury vapour to the influence of a mag- 
netic field. 

The advantages claimed as resulting from the em- 
ployment of continuous undamped oscillations are well 
known; but even granting that all these are realisable 
in full measure, the writer is inclined to differ from 
those who hold that spark telegraphy is doomed. For 
certain purposes—nalval and military—this may be 
true to some extent; for commercial purposes also to 
some considerable degree. But here, again, spark tele- 
graphy can hardly be said to have entered upon that 
phase. Ав regards those purposes, however, for which 
wireless telegraphy has advantages not to be .ap- 
proached by other methods of signaling, the very quality 
which is held to be of such value in the new method— 
{һе very close tuning—would add materially to the 
difficulty of employing it, except where more highly 
skilled operators are available; while the considerable 
amount of energy required in the arc circuit is sufficient 
to render its employment prohibitive for small stations 
and ships not having much in the way of power plant. 

So far as wastefulness is concerned, the advantage 
does not lie on the side of the arc method. Whilst the 
method of signalling by striking the arc afresh for each 


separate signal should be more economical than burning 


the аге all the time, the former method will doubtless 
not be employed, since it limits very seriously the avail- 
able speed of transmission, and also the permissible 
resistance of the oscillating circuit. The average ratio 
of the energy in the arc circuit to that in the oscillating 
circuit is 7 to 1 according to the figures given by Poul- 
sen, or an efficiency of roughly 15 per cent., and the 
frequency at this efficiency is given as roughly 350,000. 
In Poulsen’s St. Louis Convention paper the efficiency 
at a frequency of 50,000 was 50 per cent.; at 160,000, 
29 per cent. If these latter figures are plotted it will 
be seen how rapidly the efficiency decreases with in- 
crease of frequency. For frequencies far below 350,000 
per second the efficiency according to this curve is very 
low. Since, however, the method now employed is the 
same as that of 1904 it would be interesting to know if 
the curve of efficiency after first dipping down with in- 
crease of frequency does take a turn upwards again, 
and at what point. That some such action does occur 
might be suspected, or else how can the statement that 
an efficiency of 15 per cent. was obtained (or could be 
inferred) be explained or be held to be possible if the 
frequency was 350,000 per sec., as was stated at the 
demonstration of the system. 

What is now required is some further information 
based upon experimental results—with the figures. 

A most important point has just been demonstrated 
experimentally by Sahulka. It is found that oscilla- 
tions also occur in the choking coils in the supply cir- 
cuit, and that these are of a frequency different from 
that of the oscillating circuit. To avoid the presence 
of two sets of oscillations, it is necessary to make the 
self-induction of the coils in the supply circuit small, 
and to put a small self-induction in series in the arc 
circuit, which is chosen so that the two discharge paths 
of the condenser correspond to the same frequency. In- 
cidentally, this discovery seems to permit of increasing 
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the efficiency, since a secondary winding can be wound 
round both the self-induction coils, in series with the 
ordinary secondary of the oscillating circuit, a con- 
denser being placed in parallel to the arc series self- 
induction. m 

Although, as before mentioned, the newer subject of 
continuous oscillations is attracting most attention at 
the moment, it is interesting to observe that in the 
domain of ordinary wireless or spark telegraphy there 
is an increased striving towards the elimination of some 
of the so-called inherent disadvantages which have 
hitherto been constantly pointed out and are especially 
quoted at the present juncture by those to whom such 
а course is convenient. The chief of these drawbacks 
is the comparatively lengthy inactive interval between 
the initiating spark of one wave-train and the last oscil- 
lation of effective amplitude in the preceding wave- 
train. | 

Two attempts at the solution of this problem are de- 
scribed in the recent patent specifications of Eisenstein 
and of Sahulka. In the first method, that of Eisen- 
stein, the chief feature is the employment of three- 
phase supply current. In one arrangement .the 
primaries of. three transformers or induction coils are 
connected, as shown in Fig. 1, between the three wires 
of the supply circuit and the star-point, so that the 
current from each phase passes through the three wind- 
ings in turn, and starts discharges in the oscillatory 
circuits 3, 4, 5 across the spark-gaps, one after the other. 
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By this means the transmitter can be kept practically 
constantly excited even when using a current of low 
frequency. A modification of this method is shown in 
Fig. 2. In this case a single transformer 1 is connected 
to the three-phase supply; the secondary feeds a three- 
phase spark-gap, each two spark-balls of which are 
joined through condensers 9, 10, 11 respectively, to the 
primaries 6, 7, 8 of oscillation transformers. The 
secondaries 12, 13, 14 of these transformers, all in 
series, are inserted between the aerial and earth. 
The method of Prof. J. Sahulka seeks to accomplish 
the same purpose by mechanical in place of electrical - 
means. Sahulka points out that the chief cause of the 
long inactive intervals between the wave-trains in ordin- 
ary spark-telegraph transmitters, is that during the 
whole time the spark lasts the source of current is prac- 
tically short-circuited, and hence its terminal p.d. will 
be reduced to zero, and can only increase but gradually 
on the spark ceasing, owing to the inductance of the 
circuit and the necessity for again charging up the con- 
denser in the oscillatory circuit. The means used to 
overcome this defect consists in the employment of a 
rotating commutator of special construction. This 
differs from the method employing a rotating commu- 
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tator devised by Tesla and by Braun in. that two con- 
densers .are used, which are alternately connected to a 
source of current for charging, and are next discon- 
nected and: then inserted'in the oscillatory circuit. By 
this arrangement, while one condenser (or set of con- 
densers) is giving off its charge in the oscillatory cir- 
cuit, the other is being charged up. Further, while the 
connection for charging is of very short duration, the 
connection with the oscillatory circuit is arranged to last 
much longer. The breaks between the separate wave- 
trains can in this way be made very short. This method 
appears, however, to be only suitable for use in small- 
power stations. 


. THE ELECTRICAL INSTALLATION AT THE 
Ж “ PLAYHOUSE ” | 


FN UT of the ruins of the old Avenue Theatre has 

arisen London’s newest place of amusement, the 
“ Playhouse.” Although it is comparatively small, and 
the stage is almost diminutive, yet there are few 
theatres fitted up in such excellent taste as that of 
Mr. Cyril Maude. There is no ostentatious display 
such as one finds only too often in the larger houses, 
but the entire scheme of decoration, in which the light- 
ing plays a very important part, has been very care- 
fully designed and only the best material and work- 
manship have been employed. 

The electrical arrangements are similar in most re- 
spects to those in other London theatres. This ob- 
viously must be the case, for they have to be carried 
out in accordance with the London County Council re- 
gulations, which permit of little variation. The light- 
ing is wholly electric, and the supply is derived from 
the Charing Cross, City, and West End Supply Co.’s 
mains. There are two underground intake chambers, 
one for the stage and the other for the auditorium; in 

@these are the Supply Co.’s fuses. Dealing first with 
the stage supply there is one service from the ordinary 
distribution mains and another from a pair of special 
'' theatre” mains. These latter are entirely distinct 
from the distribution system proper and are used solely 
for theatres. Hence any theatre provided with means 
of taking current from either pair of mains may pro- 
perly be considered as immune from the effect of or- 
dinary breakdown, since it is, to all intents and pur- 
poses, supplied from two separate and distinct sources. 
Two pairs of 61/14 cables are carried from the fuses 
to a change-over switch, which, under normal working 
conditions, is always kept on the ordinary distribution 
system, the theatre mains being kept as a stand-by in 
case of emergency. From this change-over switch the 
cables pass to a main quick-break switch enclosed in an 
iron case, and thence to the stage switchboard. The 
latter is situated on the prompt side of the stage and 
about 5 ft. above its level. It is of slate, and carries 
some 83 single-pole switches, these being in the positive 
leads. Immediately to the right of this board is the 
negative fuse-board, while on its left are the dimmer 
wheels, eight in number. The dimmer room is on the 
same level as the switchboard, and in addition to the 
liquid dimmers it also accommodates the positive fuse- 
board. All the switch-gear and dimmer-gear are of the 
Moy and Bastian type. Every lamp on the stage is 
controlled by the stage switchboard, as are also the 
so-called decorative lights in the auditorium. These 
consist of а large centre-fitting carrying 50 lights; the 
ceiling ring of 40 lights; four Venetian lanterns, each 
equipped with three lamps; and the lights for the or- 
chestra. In the '' float "' there are 72 32 c.p. lamps of 
the three colours, red, white, and blue, while for the 
head lights there are four battens, each of which carries 
45 white, 15 red, 15 blue lamps, and three ‘‘ working ” 
lamps. The hanging battens, of which there are six, 
are equipped with 10 32 c.p. amber and white lamps 


ENGINEERING 


Fes. 7, 1907. 


each. In different parts of the stage there are 12 
'* dips,” or plugs, each capable of carrying 10 amperes ; 
these are employed for supplying current to hanging 
battens or for ''effects." Like many other members 
of his profession, Mr. Maude evidently has no great 
liking for stage arc lamps, and instead of them he uses 
the old-fashioned limelight. Nevertheless, when all the 
stage lamps are on, the current reaches some 300 
amperes. | 

An interesting feature is the system of silent signal- 
ling employed. In the prompt corner is а small switch- 
board, on which are mounted a number of tumbler 
switches. Above the switches. are several red and 
white electric lamps. Just before the end of the play, 
the prompter closes a switch, thereby lighting a red 
lamp on his own board and a similar one on & board in 
the flies. . The man in charge of the curtain then opens 
a switch &nd thus extinguishes both red lamps, thus 
indicating to the prompter that his signal has been re- 
ceived. Finally, at the right moment, the prompter 
closes another switch lighting up a white lamp on his. 
own board and another in the flies. This is the signal 
for the lowering of the curtain. The same system is in 
use for the orchestra and to other parts of the house. 

Regarding the auditorium, there is very little of 
special interest so far as the lighting is concerned. Con- 
nections are made to both systems of the Co.’s mains, 
but & certain number of lamps are permanently con- 
nected to each, there being no change-over switch in 
this case. Thus alternate lamps are on the same 
system, so that if one pair of mains should fail, the 
house is never plunged into darkness. For ventilating 
the dressing-rooms, two electric fans are employed, one 
to draw vitiated air out and the other to introduce fresh 
air. | 
In the roof there is a 4 h.p. Sirocco fan for drawing 
out air from the auditorium. This fan is, of course, 
driven by а series-wound motor. In the event of a fire 
in the theatre, the fireproof curtain would be at once 
lowered, and if the fan were running an excellent draught 
would be created, and all the smoke would rise to the 
gallery, whose occupants have naturally a greater diffi- 
culty in getting out of the theatre than those of the 
audience in other parts. To avoid this state of affairs, 
a pair of leads are brought down to the stage, and ar- 
ranged so that the field-winding of the motor is short- 
circuited immediately the fireproof curtain is lowered. 
` Certain of the auditorium fittings are exceedingly fine, 
particularly those which represent, in bronze, the skele- 
ton of a bull’s head. These will probably escape the 
attention of most visitors, but they are none the less 
admirably executed, and are of considerable value. A 
novel feature in connection with the Playhouse consists. 
in the fact that Prometheus electric radiators are used 
in the principal dressing-rooms, and in the Royal box 
and retiring-room. Both on the stage and in the audi- 
torium all the wiring is carried in solid-drawn steel con- 
duit, serewed and earthed, and the entire installation 
reflects great credit on the consulting engineer, Mr. E. 
Wingfield Bowles, and on the contractors, Messrs. 
Maple and Sons. 


Water Power in the Haute-Savoie.—The department of the 
Haute-Savoie is well known to be favoured with a wealth of 
water power. There are now 51 localities in which there is a 
public distribution of electrical energy. In 23 places there are 
local stations, the other 28 are supplied from five large stations. 
All the stations utilise water power; only three of them have 
steam as a standby. One station supplies single-phase current, 
eighteen continuous current, and nine three-phase current. The 
five large stations are included in the last number. The strik- 
ing thing about the list given by Z'Electricien is the small popu- 
lation of many of the places having their own generating sta- 


tions, the extreme being a village of 98 inhabitants, with а 


municipal station furnishing three-phase current at 2.400 volts. 
The industries supplied are most varied, including cotton and 
woollen textiles, watchmaking, mining and quarrying. tanning, 
and silk weaving. 
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THE NEW ELECTRICAL ENGINEERING SHOPS AT THE WORKS OF 
MESSRS. MATHER AND PLATT, LTD., NEWTON HEATH, 
MANCHESTER 


HE old-established Manchester firm of Mather 

and Platt, Ltd., who have recently opened con- 
siderable extensions to their works for dealing with the 
rapid increase of their electrical business, is of par- 
ticular interest as being one of the earliest firms to 
take up the manufacture of dynamo-electric machinery 
in this country. It was in the year 1882 that 
the electrical branch of the business was started 
by Sir William Mather at the Salford Iron Works, and 
here, in the following year, was constructed the first 
“ Edison-Hopkinson ° dynamo, embodying the im- 
provements which had been effected on the original 
designs of Edison by the joint labours of the late Dr. 
John Hopkinson and his brother, Dr. Edward Hop- 
kinson. The well-known two-pole ** Manchester ’’ type 
of machine with double magnetie circuit was subse- 
quently developed both for generators and motors, and 
latterly multipolar machines of sizes covering a wide 
range have been manufactured in large numbers, in 
addition to alternating-current motors, generators, and 
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ford. Most of the space formerly devoted to the 
electrical work at the old works is now filled by the 
engine departments. The whole of the administrative. 
order, and sales departments are still at the original 
headquarters, where the drawing and designing offices 
also still remain, so that from the point of view of 
organisation the whole can be regarded as one estab- 
lishment, the Park Works simply taking the position 
of some of the individual shops of one large manu- 
factory, where work of a standardised nature is carried 
out on thoroughly modern lines. А view of the exterior 
of the new works is given in Fig. 1. 

To the right are seen the more recent additions 
which constituted the electrical department. A long 
narrow shop 375 ft. by 40 ft. was first constructed, 
and as.soon as this was ready a large portion of the 
small electrical work of a standardised nature was 
transferred from Salford and the systematic manu- 
facture of four-pole continuous-current motors in 
quantity was carried on. The larger generators and 
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transformers of thoroughly up-to-date design and con- 
struction. 

The electrical department of course only embraces a 
part of the firm’s sphere of operations. A very large 
general engineering business has been carried on since 
the foundation of the firm in 1820, the manufactures 
including textile machinery and plant for bleachers, 
printers, and finishers, gas engines (of the Korting 
type), gas-producer plants, vertical high-speed steam 
engines, steam turbines (of the Zoelly type), condens- 
ing plant and pumps, including high-lift turbine pumps 
for direct coupling to electric motors well-boring 
machinery, water-softening plant, automatic sprinklers, 
and other fire protection appliances. 

The original works occupied a portion of the site of 
the present Salford Iron Works, which are situated 
within a quarter of a mile of the Royal Exchange, and 
where space is necessarily confined, rendering further 
extensions impossible. To meet the rapid growth of 
the business, therefore, a plot of ground some forty 
acres in extent was acquired at Newton Heath in 1901, 
and here what is known as the ‘‘ Park Works " have 
been erected. It is to these shops that the greater 
portion of the electrical work has been recently trans- 
ferred. with the exception of some of the machining 
of very heavy parts, which is still carried on at Sal- 
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the polyphase work at that time still remained at Sal- 
ford. The next step was the erection last year of 
another new shop alongside of this of approximately 
the same dimensions. On the completion of this 
newest building, the wall separating it from the exist- 
ing motor shop was removed so that one large shop 
with two spacious bays was formed, and with the 
addition of some new plant, the slight rearrangement 
of the existing shop and the transfer of a few machines 
from Salford, it was possible to undertake at these 
works practically the whole of the electrical work 
formerly carried on at Salford under improved condi- 
tions and to take further advantage of modern methods 
of standardisation. 

À good idea of the general arrangement of the shops 
is given by the plan in Fig. 5, which shows the posi- 
tion of the principal machine tools, &e.; Fig. 4 
is from a photograph of the first electrical shop taken 
before the wall was removed ; and Figs. 2 and 3 show 
the appearance of the shops as they are at the present 
time. The general principle which has been ke рї 
In view in the design of the shops is that the cast- 
ings and other raw material enter at óne end and 
the work gradually passes along the shop through 
the successive processes, the completed machines 
arriving finally at the test beds at the far end, from 
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which they are taken by the travelling crane direct 
to the packing department. The work handled 
in the new bay is, generally speaking, of larger, size 


than that provided for in the old bay. The crane serv- , 


ing the new bay is of the three-motor type supplied 
by Messrs. Vaughan and Sons, but with Messrs. 
Mather and Platts own electrical equipment. The 
maximum load is 15 tons, but a light auxiliary lift 
is also provided. Continuous-current motors are used, 
controlled by liquid rheostats. 

The result of this arrangement is that, starting from 
the south end of the shops, there is first an open space 
devoted to the preliminary treatment of castings, &c., 
as they come in, while the centre portion of the shop 
is taken up by the various machine tools, the heavier 
machine tools coming first and the lighter tools 
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sort of cylindrical cage which is machined on the out- 
side to make a driving fit into the bore of the poles. 
No other attachment is used. All the iron castings 
used for the alternator and induction motor frames 
and other purposes are from the firm's own large 
foundries at Salford. 

The plan in Fig. 5 gives the positions of the lead- 
ing machine tools. All are of course electrically 
driven, and they are almost entirely of British 
manufacture. The whole of the drive is by continuous- 
current motors running on a 200-volt circuit, power 
being obtained partly from the firm’s own generating 
plant and partly, as will be seen later, from the Man- 
chester Corporation Supply System. All the large 
machines are driven by separate motors, and indeed 
the absence of shafting in the new shop is very notice- 
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Fic. 2.—View or ELECTRICAL SHOPS, TAKEN FROM NomrH END, WITH ASSEMBLING DEPARTMENT AND PART OF Test BEDS . 
IN FOREGROUND. 


beyond. Further on is the space set apart for the 
winding and commutator departments, and behind 
these again is carried out the assembling -of the 
machines, the test beds and testing switchboard being 
at the extreme northern end. 

Steel castings obtained from Sheffield are employed 
for the field frames of the whole of the continuous- 
current machinery. The standard arrangement is for 
the poles to form a part of the castings themselves, 
and a somewhat unusual arrangement is adopted for 
the attachment of the pole shoes. These аге 
laminated and of considerably greater length than the 
surface of the pole themselves to obtain a good field 
distribution. They are, however, not fixed to the poles 
by countersunk serews in the usual way, but are 
attached to two brass end rings, thereby forming а 


able. The small machines, which are principally in 


the older of the two bays, are, however, connected to 
short lengths of shafting. А large proportion of the 
motors are provided with regulating shunt rheostats 
for speed variation. The usual speed range is about 
24 to 1, this being in all cases obtainable without 
commutating polos. АП the shop wiring is enclosed 
in steel tubing. The main leads are brought in 
through a main conduit across the shop under the 
floor to a distributing fuse board, from which the 
various shop cireuits are taken. The starters and con- 
trolling switches are in all cases fixed near to the 
motors. 

One of the largest machines is a boring mill which 
will take work up to 12 ft. in diameter. ‘The capacity 
of this machine determines the size of the largest 
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work which can be handled. in this shop. Machin- 
ing for the frames of larger machines is carried out at 
Salford, where a number of very large machine tools 
аге provided. 

Amongst the special machine tools designed for the 
yarticular work they have to perform may be noticed 
a horizontal spindle boring machine which is arranged 
to machine the bore of the poles and face the ends of 
the frame castings at the same time. Near the centre of 
the shop is provided a floor plate or portable tool bed 
to which large castings can be attached and worked 
on by movable electrically driven machine tools which 
сап be brought to any part of the work. А particu- 
larly neat type of portable radial drill in which the 
motor is built into the machine itself is here used. 
A little further on is the hydraulic press used for 
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tightening up assembled armature cores and pressing 
them on to the shafts. This is of very massive con- 
struetion, and can exert a total pressure up to 200 tons. 

The space in the new bay beyond the machine tools, 
following the direetion in which the work progresses 
through the shop, is given up to armature winding, 
the largest work being done in the centre of the new 
bay. Winding of every description, ineluding the con- 
struction of standard former wound coils for continuous- 
eurrent a. matures and the special winding required for 
stators of three-phase motors and alternators is carried 
on in this part of the shop. Ап important part of 
the equipment is the large vacuum drying chamber 
in which all armatures and field windings are 
thoroughly dried. This apparatus really consists of 
one of Sir William Mather's patent bleach kiers, which 
has been adapted for the purpose. The winding of the 
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field coils and very small armatures is done in the 
older bay alongside of the armature winding depart- 
ment, where a number of small bobbin winding 
inachines of particularly compact design are provided. 
Two or three small vacuum pans and an impregnating 
tank are installed on this side of the shop for the 
smaller coils, &c. The stores from which all the 
materials for the winding department are drawn are 
conveniently situated along the side of the older bay. 
The general progressive arrangement is followed in а 
similar n:anner in this part of the works. Commu- 
tator making is carried on in the central portion, and 
most of the assembling of armature cores is also done 
on this side. At the northern end of the small section 
of the winding department a group of light machine 
tools is provided which deal with small work such as 
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brush gear parts, е. A certain amount of the 
machining of the brush-holder parts, however, is done 
on the automatic machines in the large shop in the 
older part of the works, where the Grinnell sprinklers 
and other articles are manufactured. А special 
method of trimming the end connections of bar wound 
armatures is employed. The complete armature is 
mounted in a lathe and rotated slowly while the pro- 
jecting ends of the armature bars are cut off flush by 
means of a small circular saw mounted on the side 
rest. 

The testing department occupies the extreme 
northern end of the shop; a number of test beds are 
provided where small dynamos and motors can be 
tested; connections are taken from each bed to the 
benches inside the test-room at the end of the shop, 
which is partitioned off, and where all the groups of 
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instruments belonging to the various test-beds are 
placed. A large main testing switchboard is also pro- 
vided in the test-room from which the supply of 
current for testing purposes is obtained.  Alternating- 
current supply is taken from a 6,000-volt three-phase 
main from the works sub-station, described below, 
through a group of transformers of about 10) kw. 
capacity. A continuous-current supply at any voltage 
likely to be required can be obtained from а special 
motor generator set consisting of & continuous-eurrent 
motor driving a pair of generators wound for 100 volts 
and 300 volts respectively. These ean either be used 
singly or in series, or they can be used as boosters in 
series with the 200-volt shop circuit, so that any 
voltage up to 600 volts сап be obtained. A high 
alternating voltage for insulation testing is obtained 
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Fig. 4.—Vigw ОЕ OLDER ELECTRICAL SHOP, TAKEN BEFORE RemMovaL or WALL, SHOWING SreciaL RiBBED CASES 


then issued for the different sections of the work, and 
these act at the same time as instructions and stores 
requisition notes. In the case of such materials as 
copper strip for windings, where it is impossible to 
draw the exact amount that will be used from the 
stores, а «debit and credit arrangement is adopted 
which checks the amount actually used for the job. 
Job cards are also issued for the different parts of the 
work. and on these are entered up the actual times 
and particulars cf piece-work prices and premiums. 
Thus the cost price can be very quickly arrived at, the 
labour cost coming from the job cards. and the material 
cost from the material cards without further reference 
to either the time office or the stores. The whole 
system, of which the above is of course only a: mere 
outline, is well worked out in detail, and causes a 
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ToraLLy ENCLOSED MOTORS. 


from a small inverted rotary converter and a trans- 
former. As has already been stated. the packing 
department is at the same end as the entrance, as no 
means of egress is provided at the test-room end for 
material. The completed machines are taken from 
the test-bed to the packing department either on hand 
trucks or by the overhead travelling crane. 

The foreman' s and other offices for control of the 
department are situated next to the stores near the 
centre of the older of the two bays. The organisation 
of the shop work has been most carefully thought out, 
and a very complete card system is 1n operation. 
When an order for a machine or bateh of machines 
comes in from the head office an * assembly card ` 
is prepared which fully defines such standard and 
special parts as are to be used. Material cards are 


considerable saving in clerical work as compared with 
some of the more cumbrous systems often met with. 

Power for driving and lighting the works is taken, 
as has been already stated, partly from the firm's own 
steam-driven generating plant and = partly from the 
Stuart Street station of the Manchester Corporation 
Electricity Supply Department. The steam-driven 
power house, which was established at the same time 
as the erection of the buildings forming the older part 
of the works, contains a multipolar countinuous- 
current generator direct coupled to a` vertical 
engine of Messrs. Mather and Platts own manu- 
facture, and rated at 750 amperes at 200 volts. 
Another set. of American manufacture, with a hori- 
zontal engine, which was purchased from the Paris 
Exhibition of 1900, is also running. The output is 
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approximately the same as that of the Mather and 
Platt set. 

Adjoining the engine-room is the newly-constructed 
sub-station, where a three-phase 6,600-volt 50-cycle 
supply is received from the Manchester Corporation 
feeders, and is transformed into continuous current: at 
200 to 210 volts for distribution about the works by 
means of motor generators. Four of these sets will 
be eventually installed, one of which is now running 
on load and the second is nearly ready. Each set 
consists of an induction motor with slip-ring rotor and 
provision for short circuiting the slip rings, by pushing 
in a knob at the end of the shaft, and lifting the 
brushes when up to speed, coupled to and on the same 
bed-plate as a four-pole compound wound generato 
capable of an output of 200 kw. Each motor generator 
is mounted upon а separate foundation block of con- 
erete, which is entirely independent of the walls of 
the building. The high tension switchboard is on one 
side of the room opposite to the low tension switch- 
gear. Feeders are brought in to the high tension 
board, which is the property of the Manchester Cor- 
poration, from both the  Stuart-street generating 
station direct, and from the Corporation's distributing 
sub-station at Newton Heath, so that the equivalent 
of two independent sources of supply-is obtained. The 
board is of the Ferranti type, equipped with hand 
operated oil switches provided with time limit relays - 
for tripping. Multi-gap lightning arresters are provided 
behind the board as a protection against voltage 
surgings in the feeder cables. Each feeder has its 
own panel, and at present there are three distributing 
panels, one of which belongs to the special circuit, 
referred to above, leading to the test-room, the remain- 
ing two serving the two existing motor generators. 
Further panels will be added later when the other two 
sets are put down. A ''total output ° panel between 
the incoming feeder and distribution panels carries в 
single watt hour meter which registers the whole of 
the energy taken. "The back of the board is enclosed 
by metal screens, and the busbars are carried across 
the top of the separate cells in which are placed the 
switches, instruments, transformers, &c. The starters 
for the induction motors are on the floor away from 
either board and are of the liquid type. 

The low tension switchboard is on the other side 
and contains the panels belonging to the continuous- 
current side of the motor generators fitted with double 
pole automatic cut out and carrying the equalising 
switehes for the compound windings. There is also 
provision for eight distribution circuits. It is intended 
at a later date to move the panels forming the switch- 
board for the steam sets into the sub-station, in order 
to have the whole conveniently under the same super- 
vision. = 

We desire, in conclusion, to express our thanks to 
Messrs. Mather and Platt for permission to visit their 
works, and for the loan of drawings and for having 
special photographs taken, and particularly to Mr. G. 
Palgrave Simpson for facilities accorded to our repre- 
sentative for obtaining the information upon which this 


article is based. 
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Messrs. Evershed and Vignoles’ Works.—Messrs. Evershed 
and Vignoles, Ltd., desire us to say that the standard drop 
across their ammeter shunts at the rated load is 0'06 volt, not 
0:10 volt as stated in the article in our issue of January 3lst. 
Аз they justly observe, the difference in the power consumed is 


considerable with large currents. 


Association of Chambers of Commerce.—The annual meeting 
of the Association of Chambers of Commerce of the United 
Kingdom will be held at the Hotel Metropole, Whitehall 
Place, London, S.W., on March 5th, 6th, and 7th. Sir William 
Holland, M.P., president, will take the chair. Resolutions 
affecting the following matters, among others, will be moved :— 
Non-worked British patents, telegraph and telephone services, 
rating of machinery, and metric system. 
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RECENT IMPROVEMENTS IN ELECTRIC 
LIGHTING 


GENERAL meeting of the members of the Birmingham 

Local Section of the Institution of Electrical Engineers was 
heid at the University, Birmingham, on Wednesday night, 
January 16th, 19J/, Mr. В. A. Chattock, chairman ot the sec- 
tion, presiding ‘The subject for discussion was ‘‘Recent lm- 
provements in Electric Lighting." | | 

Mr. А. Н. Bate, who introduced the subject, said that 
although the incandescent electric lamp with a carbon filament 
had been on the market as a commercial article for more than 
25 years, it remained to-day very much as it was in the year 
1884. Except for the introduction of the 200-volt lamp the 
improvements that had been made were in detail affecting the 
life of the filament and cost of production. The arc lamp also, 
except for the invention of the enclosed lamp and the simplifi- 
cation of the feeding mechanism, had not been radically altered. 
‘Until about five years ago these two lamps were the only ones 
available. In late years, however, several new devices had been 
produced, all of which aimed at reducing the current consump- 
tion. The cost of lamp renewals in the ordinary incandescent 
lamp did not exceed something like 5 per cent. of the total 
cost, and with current at the usual rates of 4d. and 6d. per 
B.T.U., no reduction in the cost of the lamp itself would be 
of any real benefit to the consumer. It was in the direction of 
high efficiency lamps that they must look for reduction in the 
total cost of electric lighting. Many ‘‘laboratory’’ lamps had 
been produced, but comparatively few of these had reached 
the commercial stage. 

Among the improved lamps, in addition to the Nernst lamp, 
were the following :—The flame arc lamp and the vapour lamp, 
which were the most striking developments. "Then there were 
the new incandescent lamps, in which a filament of some kind 
is heated electrically in vacuum. One of the most popular and 
attractive lamps merely consisted of an ordinary carbon fila- 
ment placed in an extra large globe, partially obscured and run 
at a high ећсіепсу with some sacrifice of life. That is, run at 
2 or 24 watts per candle with something like 400 to 600 hours 
of life. He had suggested this method fifteen years ago, but 
at the time could get no one to take it up. Of the metal fila- 
ment lamps, the Osmium lamp had been before the public some 
three years, but on account of the brittleness of the filament, 
and also owing to the fact that the low specific resistance of 
the material prevented its use for other than low pressures, it 
was not being largely used for general lighting. lts etliciency 
was about 1°6 watt per candle, and, apart from the brittleness, 
he believed it had a satisfactory life. There were also two new 
lamps, the Wolfrum tungsten lamp and the Osram. He be- 
lieved they were both made with finely powdered tungsten, 
probably mixed with the metal osmium and made into a paste 
with a gum-and squirted. It was stated that the Osram lamp 
would run for over 1,000 hours at an ећсіепсу of one watt per 
candle, and also that it could be made for a pressure of 220 
volts. It was on the market for a pressure of 110 volts, but 
only a few 220-volt lamps were about. At the present 
moment the only metal filament lamp which is being used on 
a large scale is the tantalum lamp. Тһе metal tantalum was, of 
course, not dis:overed by Messrs. Siemens and Halske, but they 
have the credit of having discovered how to produce the metal 
in such a form that it could be drawn into wires. These lamps 
were not at present made for pressures above 130 volts. When 
one remembered that the hot resistance of an 110-volt lamp must 
be rather over 300 ohms, and that this required something 
like 24 in. of wire 1:4 mils. diameter, that is to say, about 4$ 
S.W.G., it was not surprising that some difliculty had been 
found in exceeding a voltage of 150. То pack properly 48 in. 
of wire in the small space of a lamp bulb is probably impossible. 
At the present time there were only two sizes oi wire being 
used in the manufacture of these lamps, one size being suitable 
for the ordinary lamp giving 25 c.p. on 110 volts, and the other 
size being used for the ''Sun"' lamps, giving 45 c.p. at the same 
pressure. More or less wire was wound on the frame, accord- 
ing to the voltage for which the lamp was intended, and the 
candle-power was proportional to the volts, at the same eth- 
ciency. Owing to the way in which the filaments were wound 
there was a comparatively small candle-power directly down- 
ward in the direction of the axis of the lamp. То provide a 
more uniform distribution of the light the tip of the dann was 
frosted. At first sight one would expect this to reduce the 
illumination in that direction, but experience had shown it had 
the effect of increasing it nearly threefold. In looking at the 
bottom of a lamp one was looking on the end of a cylinder 
formed by the tantalum wires. As the obscure end of the 
lamp was much nearer to these wires, it contained the wires 
at a larger angle, and each part of the frosted globe received 
a larger amount of light than would reach the eve directly 
downward. Тһе life of different individual tantalum lamps 
varied considerably. With metal filament lamps one had not 
the advantage that one had with the carbon lamp of '' flashing," 
& treatment by which the weak portions of the filament were 
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automatically strengthened. Notwithstanding this, an extended 
experience with the tantalum showed that at normal voltage, 
and if the lamps were not overrun, they had an average etlicient 
life of 600 to 700 hours. By etticient life he meant up to the 
time the c.p. drops 20 per cent. During the first 40 or 50 hours 
of the life the resistance fell about 3 per cent., and then re- 
mained practically constant throughout its life. While the re- 
sistance fell the candle-power naturally increased, and then, 
as the globe slowly blackened, fell off again til in about 
TOO hours it had fallen 20 per cent. below the marked figure. 
By running à lamp something like 10 volts below its marked 
figure an etliciency of 22 watts per candle was obtained instead 
of the usual Г? watt per candle, and the eflicient life was 
then increased to about 1,200 to 1,400 hours. 

Mr. Bate was of opinion that if energy could be obtained at 
ld. per B.T.U., no particular advantage could be claimed for 
tantalum as compared with carbon filament lamps. The high 
efficiency of the former was just balanced by its greater initial 
cost (25. 9d. as compared with 6d. or 8d.). But with higher 
rates per B.T.U., the tantalum lamp gave a considerably in- 
creased cost, even reducing the current bill to one-half. He 
had made this comparison on the basis of the cost per 1,000 c.p. 
hours. Taking the cost per lamp the advantage of the tantalum 
was not so marked, as one usually replaced a 16 c.p. carbon 
filament lamp with a 23 c.p. tantalum, and the advantage was 
shared between decreased current bill and increased illumina- 
tion. One interesting feature of these lamps might be men- 
tioned. In many cases it was possible to make the broken ends 
of the filament touch by shaking the lamp, and, if this is done 
while the pressure is applied to the terminals, the two ends 
of the wire will weld together, and if too great a length of the 
filament is not cut out of circuit the lamp starts again with a 
new lease of life. The behaviour of the tantalum lamp on an 
alternating current circuit is very remarkable. Оп many circuits 
it behaves in a satisfactory manner, while on others it would 
not last more than 200 hours. This shortness of life did not 
seem to bo due to periodicity, as he had known lamps runnin 
with equally satisfactory results on circuits of 50 and of 1 
cycles. The only thing to do was to give some lamps a few 
months' trial, and if they survived the first 200 or hours 
it would probably be quite satisfactory to use them on that 
particular circuit. 'The cause of such uncertain results was not 
at present known. It might possibly be due to superimposed 
high frequency waves. | 

Mr. А. LINDSAY FORSTER had made out for his own use some 
months ago the table which is given below, showing the com- 
plete costs for running some different forms of lamps. The chief, 
and, he thought, the only difficulty in constructing it had been 
to know the candle-power at which to rate the various lamps. 
For instance, the figures given for flame lamps with chemically 
treated carbons varied in his own experience between 0'22 and 
0:45 watt per m.h.c.p. While the lamps no doubt do vary in 
their consumption per candle owing to differences in the compo- 
sition of the carbons, some of ihe figures suggest the entire 
absence of globes. The amount of time allowed for trimming 
was worked out on the basis that would apply in his own par- 
ticular sphere where the hours of burning were very irregular. 
As the mercury vapour lamp is of all the high candle-power units 
the one which runs the longest, he had been interested in it, and 
had installed some. As he wished to test its value by compari- 
son with some lamp of which more was known, he had arranged 
to run two 5-amp. single enclosed arc lamps in a shop which is 
ordinarily lighted by two mercury-vapour lamps. The positions 
of the arcs were chosen so that the illumination should be as far 
as possible similar in its distribution. The result was that no 
ordinary observer could notice any difference between the two 
different lights. In the absence of a suitable instrument, he 
then got three independent observers to say at what distances 
they could read a sample of small type, and in each case found 
that they could see at a slightly greater distance with the 
mercury-vapour lamp. These lamps consumed about 3°5 amp. 
running bwo in series on 220 volts, so that the consumption of the 
arc lamps was 1°40 times as much. Of the mercury lamps, one 
had a new tube and the other had run about 600 honrs. Two 
tests were then made of the candle-power of short lengths of 
another mercury tube. One test was on a length of 2:29 in. and 
the other on 1 ın. The useful length of the tube used was 45 in. 
and, assuming that the candle-power is proportional to the 
length, these figures for the whole tube are respectively 682 
and 675 mean candle-power. The lamp took 3'5 amp. and was 
running in series with a similar lamp on 220 volts. The watts 
per candle were therefore 0'58. The standard used was the 10- 
candle Репфапе and the photometer a  Simmance-Abady 
“Flicker ” instrument. If it is accepted that the difference be- 
tween the 5-amp. arcs and the 3'5-amp. mercury tubes be as little 
as the above rough tests suggest, then the advantages of the 
mercury light are that it requires only 70 per cent. of the 
generator capacity required by the arc, and the advantages due 
to long-running hours are very great (especially in any situation 
where the lamp is used for a verv variable number of hours) 
owing to the absence of trimming of any sort. 

Table showing costs of running for 1.000 hours various high- 
power lamps on 220 volts direct-current installation :— 
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Flame Arc, 9 amp., 17 hour, with chemical carbons. 


£ s.d. 
2.000 units at lid. 12 10 0 
Carbons w .. 410 0 
260 trims (wages) .. 2 3 4 
Repairs E .. 2 8 0 


Four lamps 2111 4 Per lamp, £5 8 0 


Flame Arc, 7 amp., 40 hour (magazine), with chemical carbons. 


£ в. а. 
1,650 units at lid. 10 6 3 
120 trims (wages) ... 1 0 0 
Carbons ae .. 110 0 
Repairs ... m ...500 
Four lamps 15 16 5 Per lamp, £35 19 0 


Single Enclosed Arc, 5 amp., 120 hour. 


£ s.d. 
1,100 units at lid. 617 6, 
Carbons is 020 
24 trims 040 
Repairs 1°0 0 
Two ‘lamps 8 3 6 Per lamp, £4 1 9 


Mercury Vapour Lamp. 


£ s.d. 
770 units at 144. .. 416 3 
Renewals at 1,500 hrs. 3 1 0 
Cleaning and Repairs 015 0 


8 12 3 Рег lamp, £4 6 0 
11 5 3 Per lamp, £5 12 8 


Two lamps _... Р 
If life of tubes 800 hrs. 


High press. gas, say, 350 c.p. gas at 1s. 9d. per 1,000 cu. ft. 

Cost, including mantles, attendance, bye-pass, &c., per 1,000 
hours, £4 6s. 3d. 

Mr. Е. Н. Crate (British Westinghouse Company) said there 
were recent improvements in other lamps besides the metallic 
filament lamp. The tlame-arc lamp and the mercury-vapour lamp 
had been very much before the lighting public during the last 
year or two. The efficiency of the tlame-arc lamp might be taken 
at about 0°24 watt per c.p. mean atmospheric illumination. That, 
of course, compared very favourably with any other form of arc 
lamp. He had prepared some figures contrasting the cost of 
illumination by means of a flame-arc lamp with the cost of illu- 
mination with an enclosed lamp, which was perhaps the most 
popular of any other form, and the results were rather striking. 
For arc lighting, of course, you required very large spaces, so 
he took a big erecting shop, say, about 200 ft. long, and taking 
the Birmingham Corporation circuit and prices he found that to 
illuminate that shop well with enclosed arc lamps took 9s. рег 
hour. Taking the flame-arc lamp, and giving half as much more 
candle-power, it worked out at 2s. 11d. "Phe mercury-vapour 
lamp was not so efficient as the flame-arc lamp; it took a shade 
under half a watt per candle-power. Of course, the feature of 
the mercury-vapour lamp was the diffusion, which made it more 
useful and gave a softer and better illumination than an arc lamp 
giving much more candle-power. He had had a good deal of 
experience in а number of places where it had been used, and 
they had found with illuminations from 1 c.p. per square ft. to 
2 c.p. per square ft. satisfactory results had been obtained. It 
had been placed at various heights from 11 ft. to 50 ft., and in 
each case with satisfactory results so far as the users were con- 
cerned. Taking the particular shop he had previously referred 
to, and assuming the roof was lower, and consequently the 
mercury-vapour lamp was more suitable, the same illumination 
muld be obtained as was given by the arc lamp for 4s. 4d., just 
about one-half. The life of a lamp was 1,000 hours on an 
average. Many burned out quite quickly, and that was due to 
the ditficulties at present encountered in the making, but defec- 
tive lamps were easily detected after a few hours’ burning. 

eople appreciated this new development in lighting, as was 
shown by the fact that there were already some 200,000 c.p. in 
the Birmingham locality alone, more than the equivalent of the 
lichting of many considerable towns. 

Рв. D. К. Morris said Mr. Bate had referred to опе of the 
very interesting qualities of the tantalum lamp, as compared with 
the carbon-filament lamp. The resistance of carbon decreased 
with an increase of temperature, but a metallic filament was very 
much the other way, there being a very great increase of re- 
sistance. The resistance of a tantalum filament increased about 
six times when it was heated, while carbon went down about 
60 per cent. That meant a very curious thing when you were 
switching on lamps. His (the spenker’s) brother had been the 
first to point that out. The great increase in the resistance might 
have the effect, where numbers of these metallic filament lamps 
were used, of making it impossible to utilise the magnetic circuit 
breaker, as it would be pulled out. With regard to the use of 
the tantalum lamps for alternating currents, Mr. Bate had re- 
ferred to their not lasting so well on particular circuits. That 


was very likely due to the wave form of the circuit. ln a paper 
ot his brother's on the subject, there were curves of instantaneous 
photometric values on the tantalum lamp, and it would be seen 
how the current went up and down in the wave. 1% would vary 
enough to produce a ditterence of 20 per cent. in the momentary 
candle-power. lt was clear the lamp would be for the moment 
overrun. You might have the same normal voltage and get a 
worse treatment of the lamp on one circuit than on another. 

Ма. KEMP wished to ask Mr. Craig if there was any likelihood 
of the present hideous colour of the mercury-vapour lamp being 
improved upon. Аз it stood now, there would be a great pre- 
judice against the lamp for general lighting. He should also 
like to know if the figures Mr. Craig had given them as to the 
cost of enclosed arcs, tlame arcs, and mercury-vapour lamps in- 
cluded cost of renewals. 

Mr. СкАлгто, in reply, expressed a personal preference for the 
colour of the mercury-vapour lamp. At present the lamp was 
not suited for all purposes, but for working by it was a good 
lamp and the light was of good quality. Men engaged in work- 
shops who had objected to its first introduction would not now 
be without it. It was purely a question of habit. He had taken 
no capital charges or renewals, only the cost of the current. The 
cost of carbon for the flame-arc lamp was not a heavy item; it 
amounted to 0:2 of a penny far 100 c.p. hours. The cost of a 
mercury-vapour lamp was, say, 50s. for 1,000 hours. There was 
no cost of labour, and that had to be taken into consideration in 
the comparison. . 

Dr. SuMPNER said he should like to say a few words in refer- 
ence to the diffusion of light and the increase of light owing to 
diffusion. It was a matter that affected in an important degree 
the judgment cf the relative value of such figures as had been 
placed before the meeting. It did not affect their judgment of 
different kinds of glow lamps or arc lamps, but it did affect 
their judgment of the relative cost of arc lamps and glow lamps. 
Glow lam,s were generally used in rooms, arc lamps in very 
big places, workshops, or open spaces. In a room light was 
retlected from the walls, and that light was by no means a 
small portion of the total light in the room. If they compared 
an Sn. room with one having the same lighting, but with 
glass walls and roofs, they would find about twice as much 
illumination in the former as in the latter. The difference was 
not due to any merits or demerits of the lamp, but to the 
retlection of the light. With whitewashed walls and ceilings 
the light due to continual reflection might be increased as much 
as five times. Taking an average case, such as the room in 
which they were, the walls reflected about 60 per cent. and the 
light was really increased twice. That occurred in all kinds 
of interior lighting where glow lamps were generally used. 
With arc lamps it did not apply, because they were not used in 
the same way as a rule. In comparing the cost of lighting 
that had to be borne in mind. As Mr. Forster had mentioned, 
the measurement of the candle-power of such a light as that of 
the mercury-vapour lamp was by no means easy. If you had a 
diffusing reflector reflecting 80 per cent. and a mirror reflecting 
80 per cent., and you measured the candle-power normal to the 
surface, it would be found the diffusing reflection sent off twice 
as much light as the mirror did, although the total amount of 
light reflected was the same in both cases. He did not think 
it was at all understood that the effect of lighting depended 
on the eye as well as on the light, and the sensitiveness of the 
eye might vary enormously ander different conditions. He did 
not think anyone had ever measured the sensitiveness of the 
eye, and established what were the conditions under which it 
varied. He felt perfectly certain that a well-diffused light was 
very much better for the purposes of seeing things than a badly 
diffused light. The particulars obtained from photometric 
measurements on different kinds of light were not of much 
relative value, especially when comparing the diffused hght of a 
mercury-vapour lamp with that of an arc lamp. With a mercury 
vapour or inverted arc the first impression undoubtedly was 
that the room was badly lit, but it would be found much better 
to work in than a room appearing to be brilliantly lit. What 
appeared to be a brilliantly lit room was a room full of lights 
which dazzled the eye. e believed that as regarded working 
efliciency the mercury-vapour lamp was much better than photo- 
metric figures would show. Of course there remained the im- 
portant question of colour. If one had to use the light to judge 
colours, the mercury-vapour light was a bad one, but if you 
were dealing with material it did not matter what colour the 
light might be. 

Mr. Tweepy said he would like to ask station engineers how 
they would now explain to the consumers the advantage of the 
220 or 200-volt supply. He thought it was a great pity from 
the consumers' point of view they ever departed from the 100 
volts, because all the new lamps required low voltages if they 
were to work as single units. As to diffusion of light, he 
suggested lighting engineers should go very strongly for the 
more scientific illumination of retail shops. The best lit shop 
was the shop lit by concealed light and diffused light. 

Mr. FENNELr thought that a very important point with regard 
to the tantalum lamps was the grading of them. He found 
they varied in regard to current up to about 20 per cent., and on 
attempting to put them in series the result was disastrous. So 
far as the lighting of shops was concerned, he would point out 
that people did not light their shops that the public might see 
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their goods, but to make the public come in and see what was 
inside. The light was an advertisement. 

Mr. HoLDEN said he had found mercury-vapour lamps could 
not be used on low voltages, and he thought it was rather a 
serious objection. Their principal use was to light factories, 
workshops, and large spaces, and in a large number of such 
cases the current was generated independently at a pressure of 
100 to 110 volts. He did not know whether it was an inherent 
defect in the lamp that it would not maintain at less than 200 
volts; it was more likely that makers had not properly studied 
the question of 100-volt lamps. He suggested that probably the 
largest field at present for mercury-vapour lamps was at voltages 
of 100 to 110. 

Mr. Craic said the mercury-vapour lamp was made for 
voltages as low as 50. 

Mr. ВАТЕ, in reply, said it was Dr. Morris who suggested that 
the peculiar behaviour of tantalum lamps with alternating current 
had something to do with the wave form connected with the 
rapid change of resistance; surely the change of periodicity from 
50 to 100 cycles per second would have a very much greater 
influence on the lamps, and as far as they knew the lamps burned 
as well on one periodicity as on the other. As to diffusion of 
light, a very good example of the way in which it was ap- 
preciated by the general public was to be seen in the popularity 
of the large bulb high-etliciency ordinary carbon incandescent 
lamp, which was one of the most striking features of electric 
lighting during the last two or three years. As to the tantalum 
lamp, the great length of the wire that had to be accommodated 
in the bulb, though a disadvantage in one way, became an 
advantage in another way because it provided a large area of 


illuminating surface, very many times larger than the filament. 


af an ordinary carbon lamp. Another point was that, owing to 
the great increase of resistance with the temperature, the tan- 
talum lamp bore a small over-pressure better than it would if 
it retained its resistance constant. 


METALLIC FILAMENT LAMP PATENTS 


NE of the specifiations published last Thursday 

was that of the British Patent No. 14,062—1906, 
of Messrs. Siemens and Halske, relating to the manu- 
ee of tantalum lamps. The specification reads as 
ollows :— 


This invention relates to a process for the production of 
technically pure and ductile tantalum, which process is distin- 
guished by good yields, simplicity of execution and certainty 
of result. It consists in heating tantalum containing or com- 
bined with hydrogen, above its melting point. The heatin 
must be effected in a vacuum, as otherwise the tantalum woul 
again take up foreign bodies from the surrounding atmosphere. 
During the heating process it 1s advisable to take care that the 
vacuum is not reduced by the separated gases, by causing all 
such separated matter to be at once drawn off by the air pump. 
Tantalum containing hydrogen can easily be obtained by heat- 
ing a mixture of tantalum chloride vapour and hydrogen. 
Already at a comparatively low temperature there is separated 
from this mixture a metallic body which is very brittle. It is 
composed of tantalum and hydrogen, it being uncertain whether 
the two are chemically combined or are alloyed together or 
whether the hydrogen 15 occluded in the ER If this body 
be highly heated, ıt yields up part of its hydrogen, which it 
takes up again on cooling if the two remain in contact. A com- 
pee separation of the hydrogen only occurs on heating the 

ody above its melting point, when a metal of great ductility is 
тшш a In making tantalum containing hydrogen from tanta- 
um chloride and hydrogen the mode of operating may advan- 
tayeously be such that the mixture of tantalum chloride vapour 
and hydrogen is introduced into a chamber in which a band of 
tantalum is freely suspended or stretched, this being heated to 
redness by an electric current. The brittle body consisting of 
tantalum containing hydrogen then separates in the form of 
scales upon the red-hot tantalum, from which they can easily 
be removed. 

Only one claim is set forth, and that is worded as follows :— 
Process for the production of technically pure ductile tantalum, 
consisting in heating tantalum containing hydrogen in a vacuum 
above its melting point. 


Another metallic filament lamp specification pub- 
lished last Thursday is that of Patent No. 3,225 (1906), 
for ‘‘ Improvements in and relating to the Manufacture 
of Incandeseing Bodies for Electric Incandescent 
Lamps,'' granted to Alexander Just, Franz Hanaman, 
Heinrich Landesberger, Ignaz Salzinann, and the Ver- 
einigte Electricitats-Actien Gesellschaft. The complete 
specification reads as follows : — 


A large number of processes are known for the manufacture of 
incandescing bodies from tungsten or molybdenum, these pro- 
cesses mainly aiming at two objects; either the metals are de- 
posited upon a conducting core (metal or carbon), which core 
is then removed in some appropriate manner, or else (as in the 


French Patent No. 547661) tungsten is mixed with organic 
binding media and filaments are formed which are then саг. 
bonised and finally the carbon also is removed by chemical 
means. 

The present invention has for its object the manufacture of 
incandescing filaments from tungsten or molybdenum in a 
manner diflering from the known processes, by the use of im- 
pregnated organic fibres or impregnated carbon, the carbon being 
subsequently removed. The idea of impregnating organic fibres 
or carbon filaments with tungsten or other metallic salts is no 
longer new ger se, and in particular impregnated carbon fila- 
ments have frequently been suggested as incandescing bodies. 
In accordance with the present invention it is however possible 
to manufacture filaments of pure tungsten or molybdenum from 
organic fibres or carbon hiaments, impregnated with solutions 
of compounds of these metals. The metallic filaments so pro- 
duced are characterised by their great uniformity and elasticity, 
and are therefore peculiarly adapted for use as incandescing 
electric bodies. The properties of these metallic filaments are 
particularly valuable when organic fibres are used which are 
impregnated in a suitable manner with the respective metallic 
compounds, as the tungsten or molybdenum or both are distri- 
buted in these fibres in the finest form and this molecular dis- 
tribution is naturally retained in the carbon produced by the 
carbonisation of the fibres, so that after the removal of the 
carbon the metal remains behind in the form of a homogeneous 
filament. For the purpose of manufacturing metallic filaments 
from tungsten or molybdenum or of alloys of both in the 
manner indicated, in the first place organic fibres are impreg- 
nated in the known manner with solutions ot the salts or 
compounds of the respective metals. Such fibre may be advan- 
tageously in the form of thread or yarn, and the cellulose 
threads formed in the known manner and which are obtained 
as an intermediate product in the manufacture of the ordinary 
carbon filaments are al-o suitable. The metallic salt solution 
employed may be either the solutions of tungstates or molyb- 
dates or solutions of the halogen compounds of these metals in 
appropriate solvents. It is advisable to select the solutions of 
such compounds as crystallise with difficulty or not at all, in 
order to obtain as fine a distribution as possible and also so that 
the solution may be employed as highly concentrated as possible. 
The ammoniacal salts of tungstic or molybdic acid are particu- 
larly adapted for this purpose, or the solutions of the chlorides 
in organic solvents. Preferably the impregnation is effected in 
heat in a digester with an excess pressure of from two to ten 
atmospheres, or in vacuo. "Thereupon the filaments are saturated 
in а bath containing strong hydrochloric or other acid, whereby 
the metallic salt contained in the fibres is converted into the 
corresponding acid, tungstic acid or molybdic acid. When 
operating with molybdenum, preferably alcoholic acids are used, 
in order to prevent the solution of the molybdic acid present. 
These filaments, which now contain tungstic or molybdic acid 
in a finely divided form, may be parchmentised before further 
treatment, by saturating them with sulphuric acid of appro- 
priate density, although this is not really necessary. In em- 
ploying the alkaline solutions of tungstic or molybdic acid for 
impregnating the threads the conversion of the same into the 
tree acids may be dispensed with and the impregnated filaments 
may be submitted directly to the further treatment next de- 
scribed. The filaments are then dried and carbonised. The 
further treatment for forming the pure metallic filaments is 
effected by removing the carbon in the known manner, for ex- 
ample by bringing the filaments to a high temperature by 
means of the electric current in an atmosphere of steam in the 
presence of hydrogen, whereby the carbon is oxidised into car- 
bonic oxide or carbonic acid, analogously to the water gas 
process. 

Instead of impregnating organic fibres with solutions of salts 
or compounds of the said metals, carbon filaments may be 
treated in the same manner, although this presents no particular 
advantage. If this course is adopted, however, it is advisable 
to employ carbon filaments which have been caused to incandesce 
just previously, because, as is well known, they then possess a 
much greater capacity for absorption. 

The metallic filaments manuíactured in either of these ways 
may, of course, also be coated with tungsten or molybdenum by 
bringing them to a red heat by means of the electric current 
in an atmosphere of vaporised halogen compounds of these metals 
in the presence of hydrogen, in the known manner; by this 
means the possibility is obtained of preparing filaments of any 
desired strength. 

The claims are given below :— 

1. Process for the manufacture of incandescing filaments from 
tungsten or molybdenum, characterised by the fact that organic 
fibres are impregnated with solutions of compounds of these 
metals and then carbonised, whereupon the carbon is removed in 
a known manner, for example by subjecting the filaments to a 
high temperature in an atmosphere of steam in the presence of 
hydrogen, whereby the carbon is oxidised to carbonic oxide or 
carbonic acid so that a homogeneous, highly elastic metallic 
filament 1s left. 

2. Process for the manufacture of incandescing filaments from 
tungsten or molybdenum, characterised by the fact that carbon 
filaments are impregnated with solutions of compounds of these 
metals, whereupon the carbon is removed in a known manner, 
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for example by subjecting the filaments to a high temperature 
in an atmosphere of steam in the presence of hydrogen whereby 
the carbon is oxidised to carbonic oxide or carbonic acid, во 
that a homogeneous highly elastic metallic filament remains. 

5. Method of carrying into practice the process їп accordance 
with Claims 1 or 2 characterised by the fact that the filaments 
impregnated with the compounds of tungsten or molybdenum are 
treated with acid solutions before their further preparation, 
for the p of effecting the conversion of the salte of 
tungsten or molybdenum into the corresponding free acids. 

4. As a novel industrial product the filaments obtained by 
the processes characterised in Claims 1 to 3. 

И! 


MAGNETIC OSCILLATIONS IN ALTERNATORS 
AND THEIR BEARING UPON THE DESIGN 


M R. GLADSTONE W. WORRALL, of the Applied Elec- 
tricity Laboratories, the University of Liverpool, read а 

per before the Manchester Section of the Institution of 

lectrical Engineers on Tuesday, which is a record of an investi- 
gation of the periodic variations in the magnetic field of a three- 
phase generator, made in continuation of work carried out 
in conjunction with Mr. Thomas F. Wall, and described in a 
previous paper. ? 

The machine employed in the present investigation was a 
three-phase, mesh connected alternator with rotating armature, 
4 poles, 44 teeth, speed. 1,200 revs. per min. P.D. on open 
circuit 159 volts. Full load current in mesh 15 amps. Two 
armatures were experimented upon similar in every respect, ex- 
cept that the slots of one were open, and the other closed, 
and the size of wire employed in the latter armature was slightly 
smaller than that employed in the former so as to allow of 
the same number of conductors with the same width and depth 
of slot. The dimensions of. slots. are given in Fig. l. The 
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Fic. 1.—SnBAPE | or SLOT. 


pole-pieces and limbs of the machine were laminated, but alter- 
nate laminations were cut short, so as to fringe the pofe tips. 
The previous investigation was limited to the oscillation on 
the pole face due to the teeth of an armature with semi-closed 
slots, and the results were so remarkable that the present author 
was induced not only to repeat the investigation on other types 
of machine, but also to extend them to the oscillations due to 
the teeth in the inter-polar space and to those due to armature 
reaction in the same parts of the machine, as well as to the 
penetration of the oscillations into the main magnetic circuit. 
The oscillations were observed as in the previous investigation 
by means of the E.M.F.'s induced in certain search coils. The 
positions of the search coils are shown in Fig. 2. Eleven search 
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Fic. 2.—PosriTioN or SEgaAncH Coils. 


coils were attached to the pole face parallel to the axis of 
the armature, one side of each to a N. pole, and the other 
ш а corresponding position to an adjacent S. pole. Each of these 
search coils consisted of one turn except ZL and ZT, which were 
of six turns each, and ZZL and IIT, which were of three turns 
each, One search coil of eight turns was wrapped round a pole 
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‘diagrams. 


shoe, one of forty turns round a limb of the magnets, midway 
between the pole shoe and the yoke, and one of forty turns round 
the yoke. A search coil of thirty turns was placed in the neutral 
plane, and one of ten turns in the mter-polar space with one 
side against the trailing tip of a pole, and the other side in the 
neutral plane. 

The E.M.F.’s induced were photographically recorded by 
means of a Duddell high frequency double oscillograph, and 
revolving film camera. The machine was run on open circuit and 
on non-inductive and inductive loads, in each case both half and 
full. 


OSCILLATIONS ON THE PoLe FACE DUE TO THE ARMATURE TRETH. 


It was found in the previous investigation that a magnetic 
oscillation consists of two movements of the flux; move- 
ments are one in the same direction as the motion of the arma- 
ture, the other in the opposite direction. The former appeared 
to be due to hysteresis in the teeth, and was described as the 
"drag," the latter was a movement across the slot, and was 
described: as the ''flash." In the present investigation these 
observations were oonfirmed. | 

The. waves of E.M.F. induced in the search coils of the - 
vious investigation were somewhat i ' їп shape, but those 
observed. in the present case with the erent type of machine 
were fairly regular, as will be seen later on by reference to the 
It may be here recalled that the area of a half wave 
of E. M.F. represents the magnitude of the moving flux, and that 
the flux moving due to. a ''flash" is in all cases equal to that 
due to a “ агар.’ The actual values of the fluxes in. the present 
investigation are given in Table I. In Table II. thgse values 
are expressed as a percentage of the flux entering а tooth when 
the latter is under the search coil. 

The high percentages given in the: table for the oscillating 
fluxes indicate the extent to which they are bunched in the tips 
of the teeth, and the same table shows that the magnitude of the 
oscilating flux at any given point on the pole face varies with 
the load. This variation generally follows the well-known laws 
of armature reaction according to which the flux on the non- 
inductive loads is less under the leading tip and greater under 
the trailing tip of the pole face than on open circuit, and on the 
inductive loads is weakened over the whole pole face. 


TABLE I.A. 
Actual values of the flux moving at various points of the pole face. 
OPEN SLOTS. 
А Open | Non-inductive А 
Coil. circuit. load: | Inductive load. 
SUD EE | 
Half. | Full | Half. | Full. 
LL. 1,700 | 2,300 ! 2,800 2,400 1,400 
ILL. 9,200 ' 6,200 9,500 | 10,000 | 8,500 
III.L. 38,000 | 30,000 | 30,000 | 82,000 . 32,000 
IV.L. 25,000 21,000 | 29,000 | 25,000 | 24,000 
V.L. 38,000 25,000 | 29,000 , 38,000 28,000 
C. 28,000. 24,000 | 33,500 | 28,000 | 24,000 
V.T 87,000 33,000 | 34,000 ' 43,000 | 28,000 
IV.T. 24,000 : pd 34,000 . 31.000 | 16,000 
III.T. 24,000 | 27,000 | 84,000 . 36,000 | 30,000 
п.т 12,000 , 192,000 | 16,000 14,000 | 10,000 
I.T 1,700 3,000 2,800 2,200 2,100 


TABLE Т.В. 
Actual values of the flux moving at various points of the pole face. 
Сгозкр Srors. 


Coil. aeri | оп ctive | Inductive load. 
| 

Half. | Full. | Half. | Full 

LL. 300 | 650 | 700 | 360 ; 360 
ILL. 1,700 | 1500 | 1,500 | 1,500 . 1,400 
IIL.L. 3,600 | 2,700 | 2,200 | 3,600 : 3,200 
IV.L. 1,900 | 1,500 | 1,800 | 1,600 1,300 
V.L. 2,200 | 2,200 | 1,700 | 800 | 2,200 
C. 900 | 2,000 | 2,000 | 800 | воо 
УТ. 2,200 | 2,700 | 2,200 | 2,700 : 2,500 
IV.T. 1,500 | 2,300 | 2,800 | 1,000 | 1,000 
IIT. 9,000 | 3,400 | 8,200 | 2,700 , 3,800 
И.Т. 1,000 | 1,000 | 1,400 | 1,000 | 1,200 
LT. 400 | 700 | 600 | 300 | 300 


The duration of the movement of the flux during the ''flash " 
was, under all circumstances in which the slots were open, equal 


to that during the ''drag." But the E.M.F. induced during a 
"flash" was, under the same circumstances, greater than that 
during a “‘drag,’’ although, as has been stated, the fluxes moving 
in the two cases were equal. This apparent anomaly is 
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accounted for by the difference in shape between the half wave 
due to а ''flash" and that due to a “агар.” The half wave due 
to a ''flash," as will be seen from Fig. 3, is angular, slightly 
rounded at the vertex, while that due to a ''drag ” is curvilinear. 
This angularity of the ‘‘flash’’ shows that the rates of increase 
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‘Fic. 4.—РАТН or Loca 
Frvx wits CrLosED SLOT. 


and decrease of the flashing are constant and equal durin 
almost the whole of its duration. It is interesting io compare the 
angularity of the ‘‘flash”’ in the case of the open slot with 
the curvilinear shape of the same in the case of the closed slot 
(Fig. 5). The probable cause of this difference lies in the өрро- 
sition to the “flash ” offered by the bridge of the closed lot, 
in the free course open to it idis 

slot. 


Fic. 5.—E.M.F. WAVES IN SEARCH 
Соп, IIIn on Open Cincvrr. 


TABLE II.A. : | 
Flux moving at various points of the pole face expressed asa 
percentage of that entering a tooth on open circutt. 
b OPEN Sots. | 


Coil. Open 
circult. 


Non-inductive 
load. 


Inductive load. 


LL. 
ILL. 
IILL. 
IV.L. 
V.L. 
С. 

V.T. 
IV.T. 
Ш.Т. 
ПТ. 
^ IT. 


TABLE II.B. 
Flux moving at various points of the pole face expressed asa 
percentage of that entering a tooth on open circuit. 
CLOSED SLOTS. 


Coil , в ied io DL | Inductive load. 
Half. Full. Half. Full. 

I.L. ‘56 1:2 1:3 :66 *66 
Il L. 3:2 2-8 28 ! 28 2:6 
IILL. 57- | 42 8-4 5-7 5:0 
1V.L. 2-6 2:1 2:6 2-6 2:0 
V.L. 37 8-7 2:8 1:3 3-7 
C. | 1:5 3:3 3:3 1:3 1:5 
Т. 3:3 4-1 3:3 4:1 3-7 
IV.T. 2-4 3-7 44 ' 1:6 1:6 
Ш.Т. 4:9 5:6 50 44 6:2 
ILT: 2'1 9-1 39 ! 21 2-6 

I.T. | 9 1:6 19 | -66 '66 


It was pointed out in connection with the previous investiga- 
tion that under given conditions the local flux produced by the 
current in a conductor increases the duration of the ‘‘flash’’ and 
reduces that of the ‘агар.’ Аз that investigation was limited 
to the semi-closed slot, it was interesting to note in connection 
with the present one whether or not the phenomenon of altera- 
tion of relative duration of ''flash" and ‘‘drag’’ would re- 


appear. The phenomenon did occur when the closed slot was in 
use. It did not occur when the open slot was in use, but when 
this latter was the case the phases of the oscillations relative to 
the armature appeared to become displaced. This phase dis- 
placement wil form а subject of future investigation, but 
assuming the observation to be correct, it is interesting to note 
the difference in the action of the local flux produced by the 
armature current in the case of the two shapes of slot. The cause 
" the difference may be due to the path taken by the local 
ux. 

There are two paths open, and the one taken by the major 
portion of the flux would be that of least reluctance. When the 
slot is entirely closed the path of least reluctance is that directly 
across it, which is iron all the way (Fig. 4). When the' slot is 
semi-closed the path of least reluctance is still across it, provided 
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the slot opening be not too great, but, when the slot is entirely 
open and its width greater than twice the air-gap, the_path of 
least reluctance is from the armature to pole face and back. 

The phase displacement assumed consists in a slight change 
in the position of the centre of the tooth and slot respectively, 
in relation to the search coil on the pole face, when the E.M.F. 
induced in the latter is maximum. The probable cause may be as 
follows. The distribution of flux over the pole face is not uni- 
form, most of it being concentrated at points opposite to the 
armature teeth. 

The greater degree of intensity at the tooth top may be 
referred to as the crest of the flux. Now on open circuit the 
centre of the crest is vertical to the centre of the tooth, and 
with open slots when a current is flowing through the conductors 
on either side of the tooth, one side of the crest is increased in 
intensity, while the other side is reduced as illustrated in Fig. 5. 
The effect of this is to shift the centre of the crest to one side. 
This may be called flux displacement. It was found by means 
of a contact maker of special design that the maximum E.M.F. 
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Fic. 5.—Frux DISPLACEMENT. 


due to the ''drag" is induced in a coil when the centre of a 
tooth is vertical to it. So that when the flux displacement 
takes place the position of the tooth relative to a coil when the 
maximum E.M.F. is induced shifts in ? corresponding degree, 
which is the phenomenon of phase displacement. 


OSCILLATIONS IN THE INTER-POLAR SPACE DUE TO THE TEETH. 


It would appear that, wherever else magnetic oscillations 
might occur, they would not be likely to accur in the inter- 
polar space. During the present investigation, however, it was 
observed .that considerable oscillations occurred im the neutral 


: £ coil, but' 16 was thought that these might be ‘due to leakage 


flux across the inter-polar space. То determine this a small 
search coil S (Fig. 2) was employed. 

The search col was placed first at the yoke side of the 
neutral coil, but no oscillations due to the teeth were observed 
in it; then at the armature side of the neutral coil, and oscilla- 
tions were observed in it which in magnitude were almost equal 
to those in the neutral coil itself. It thus appeared that the 
oscillations were not due to the leakage flux, at least mainly, 
but were produced directly by the armature teeth in the neutral 
plane. The explanation of this phenomenon may be that some 
of the main flux, instead of penetrating into the armature 
below the slots, passes from pole to pole alternately through 
tooth and slot, and that the flux when passing through a tooth 
is concentrated in the tooth, but when passing through a slot 
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Fic. 6.--OSCILLATIONS DUE TO TEETH IN NEUTRAL PLANE. 
not only fills the slot, but spreads out above the armature, as 
shown in Fig. 6. Thus when a slot is opposite the neutral coil 
some of the tlux would link the coil, but as a tooth approaches, 
the flux would be withdrawn. This explanation is the more 
likely because when the search coil S was placed so that the 
distance between it and the neutral coil was exactly equal to 
one-half the pitch of the teeth, the phase difference between the 
oscillations observed in the two coils proved to be 180°. Thus 
much for the cause of the existence of the oscillations. Their 
magnitude in the case of open slots was approximately the same 
on load as on open circuit, and in the case of closed slots the 
same equality was maintained, except on inductive loads, when 
their magnitude was greater than on open circuit. 

This rise in magnitude in the case of inductive loads with 
closed slots is shown in Fig. 7, and may be due to the circum- 
stance that it is only on such loads that current is carried by 
the conductors in the slots as they pass the neutral search coil. 
Now, on open circuit the main flux in passing from tooth to 
tooth crowds into the bridge of the closed slot. But on induc- 
tive load the local flux which the current produces so increases 
the density in the bridge that more of the flux is forced to 


FEB. 1904. 


os m m PI SS кыы зн ы цик ырс кашын из ишш ааа 


spread out above the surface of the armature, and so link the 
neutral coil and increase the oscillations occurring 1р it. 

The oscillations in the “arc” search coil (Fig. 2) were 
greater in magnitude than those observed in the neutral search 
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Fie. 7.—E.M.F. Waves IN NEUTRAL Соп, тн CLOSED SLOTS. 


coil, and although partly due to the same cause as these latter, 
were mainly due to the movement of the fringing flux at the 


trailing tip of the pole. 
OSCILLATIONS DUE TO ARMATURB REACTION. 


Under all circumstances of the experiments throughout the 
investigation oscillations were observed in all the search coils 
superposed on those due to the teeth. They are of three 
classes :—(1) Irregular, with the cycle of irregularities recur- 
ring at each revolution; (2) regular, and three times the fre- 
quency of the machine; (3) regular, and twice the frequency of 
the machine. Some record of the first class will be found in the 
whole of the diagrams. ‘They appear to be due, if not to some 
irregularity in construction, to the reaction of the flux produced 
by a local current in the armature. This current arises from a 
slight potential difference between the opposite points of the 
winding connected to the same slip-ring. 

Osciliations of the second class only occurred on load, and аге 
given in Fig. 8. ‘They were greatest in the neutral search coil 
on non-inductive loads, and in the le shoe coil, equal on 
both inductive and non-inductive рап Thus they appear tc 
be due to armature reaction. It is generally held that the arma- 
ture reaction of a balanced three-phase current is a field con- 
stant in magnitude and stationary in space, but the second class of 
oscillations exhibited in the present investigations are quite 
incompatible with the idea of a constant and stationary field, 
and the correct explanation of three-phase armature reaction 
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appears to be that, as the phases differ in their individual rela- 
tion to the pole piece, they differ also in the reluctance of their 
paths. The magnitude of the reacting field, therefore, periodic- 
ally varies, and since during the passage of the three phases 
under a pole piece there are three symmetrical positions in which 
the reacting field attains its maximum value, the reacting field 
of the armature current is subject to an oscillation of three 
times the frequency of the machine. The cause of these oscil- 
lations, being, as above stated, a maximum in the neutral search 
coil on non-inductive loads, appears to be that in this case the 
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line of resultant Hux lies in the neutral plane. The cause of the 
oscillations in the pole shoe coil being equal on non-inductive 
and inductive loads appears to be that in both cases the whole 
of the reacting tlux enters the pole piece. 

The third class of oscillations were produced by unbalanced 
loads. It was not originally intended that unbalanced loads 
should come within the scope of this paper, but, during the 
investigation with balanced loads, a suspicion arose that the 
oscillations of the second class were due to the three phases not 
being exactly 120° apart, for the number of slots of the 
machine used was not divisible by six. To test the matter an 
attempt was made to increase the magnitude of the oscillations 
by unbalancing the load. The attempt, however, proved futile, 
and the suspicion proved to be incorrect, for instead of the 
oscillations previously observed becoming increased in magni- 
tude, this third class of oscillations appeared (Fig. 9). The un- 
balanced load was produced by running the machine on both 
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non-inductive and inductive loads, with one phase on full load 
and the other two on half, and also with one phase on half and 
the other two on full load. 

In order to explain the presence of the oscillations of the 
third class 1t was found convenient to consider an unbalanced 
load as a balanced load plus an excess current in one or two of 
its phases. Now it is to this excess current that the oscillations 
observed are probably due. They are, as has been stated, of 
twice the frequency of the machine, and therefore appear to 
arise from a complete oscillation of magnetism being produced 
as the phase carrying the excess current approaches towards, 
and recedes from, each successive pole. This explanation ap- 
pears the more likely to be correct when it is remembered that 
in an inductor alternator the E.M.F. is produced by a magnetic 
variation similar to that described, and that the same fre- 
quency is the result. It may be here mentioned that the regu- 
larity of the oscillations of the third class class was somewhat 
disturbed by the superposition of oscillations of the second class. 


PENETRATION INTO THE MAIN МАСХЕТІС CIRCUIT OF OSCILLATIONS 
, DUE TO THE TEETH. 


In all the coils on the main magnetic circuit oscillations were 
observed on open circuit and on all loads. 'They were least in 
the yoke, greater in the limb, and most of all in the pole shoe. 
The oscillaticns are shown in Fig. 10. It would appear that the 
varving degrees of penetration were partly due to the construc- 
tion of the machine in the parts affected. The yoke was solid, 
while the limb and pole shoe were laminated. Opposition to 
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the oscillations would be offered in the yoke by both hysteresis 


and eddy currents and in the limb and pole shoe by hysteresis 
alone. But although this varying degree of oscillation was 
observed in the different parts of the circuit, their several 
magnitudes were nearly constant under all conditions of load 
and open circuit, and when the slots were open and closed. 
This constancy of magnitude is the more remarkable in con- 
sideration of the variation in magnitude observed in similar 
oscillations on the pole face, and in the inter-polar space due 
tu the teeth. The constancy would appear at first sight to be 
due to magnetic saturation of the iron, but that this was not 
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the case was shown b 
current of the main 
In the part of the investigation now under consideration it 
was found necessary to guard carefully against any confusion 
between the cause of the oscillations in the main magnetic cir- 
cuit and the cause of those which were observed on the pole 
face. For, while the latter, as has been described, were due 
to that local movement of the flux described as “tash” and 
* drag," the former were probably due to a variation of reluct- 
ance of the main magnetic circuit consequent upon a variation 


Discontinuity of Phase 
r] 4 
. : n 


the sensitiveness to change of exciting 


AN 


Pic. ll.—CunnENT ом RESONANCE FOR RIPPLES. 


of the number of teeth under the pole face. Thus as the causes 
of these two classes of oscillations are entirely apart, the exist- 
ence of one class does not depend upon that of the other. 

In the machiné used for the present investigation the width 
of the pole face was equal to 54 times the tooth pitch, thus 
during the movement of the armature the maximum variation 
in the number of teeth at one time under the pole face 
amounted to that of a whole tooth, which, of course, was the 
greatest possible. Hence, the oscillations recorded were the 
maximum possible, and it. would. appear that if the width of 
the pole face had: been a multiple of the pitch of the teeth the 
minimum magnitude of oscillations. would. be reached,.if they 
did not altogether disappear. Their magnitude in each in- 
dividual part of the: circuit, as has been stated, was nearly 
constant, but the slight variations that were observed and their 
cause are worthy of note here. They were least with closed 
slots on open circuit and inductive load, and greatest with 
closed slots. on non-inductive load. Their being least in the 
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former circumstance is probably due to the bridge formed by 
the closing of the slot reducing the variations of reluctance in 
the main magnetic circuit, which, as has been previously re- 
marked, govern the magnetic oscillations under consideration. 
Their being greatest in the latter circumstance is probably due 
to the saturation of the bridge by the local flux produced by 
the armature current, the current in the conductors under the 
pole face not being sufficient on inductive loads to produce this 
saturation. 


PENETRATION INTO THE МАІХ MAGNETIC Circuit OF OSCILLATIONS 
DUE TO ARMATURE REACTION. 


_ The importance of the oscillations due to armature reaction 
is enhanced when it is considered that their low frequency 
causes them to penetrate further into the main magnetic circuit 


than is possible in the саве of those due to the teeth on account 
of the very high frequency of the latter. 


INFLUENCE OF MAGNETIC OSCILLATIONS ON THE P.D. Wave. . 

Dr. K. Simons! points out that when the number of teeth 
under cover of the pole face is greater or less by unity than the 
number of slots, the ripples in the E.M.F. wave exhibit a 
periodic discontinuity of phase. As the machine used in the 
present investigation had the conditions specified by Dr. Simons, 
the ripples referred to were, as suggested by him, exaggerated 
in the current wave by means of resonance, with the result that 
the phenomenon observed by Dr. Simons reappeared. A record 
of this will be found in Fig. 11. It will be seen from this 
record that the locality of the discontinuity is the neutral plane 
and that it occurs when the ripple is at zero value. The cause 
of the ripple being at zero value at the instant of the dis- 
continuity of phase is that at that instant the teeth are sym- 
metrically arranged about the pole face. And the cause of the 

henomenon itself is probably the change in the direction of 

eld relative to the conductor and the simultaneous absence of 
change in the phase of oscillations. The ripples in the P.D. 
wave, as will be seen by reference to Fig. 15, are less on non- 
inductive load, and equal on inductive load, to those on open 
circuit. This variation in ripple magnitude is due’ to the vary. 
ing impedance offered to the ripple current by the load. With 
inductive load the impedance is:far higher for the ripple current 
than for the main current on account of the high frequents of 
the former; whereas with non-inductive load: the. impedance is 
the same for both. 

In concluding his paper the author expressed his thanks to 
Messrs. F. A. Lawson and W. P. Fuller for their kind assist- 
ance. ir some of the experiments, to Messrs. Thos. Parker, 
Ltd., for their loan of plant, and to Professor Silvanus P. Thomp- 


son and Professor E. W. Marchant for valuable advice. 


ELECTRICAL SCIENCE 
British апа American 
Кайайоп of an Electronic Atom.—In the current Philo- 

sophical Magazine J. J. Thomson considers the vibrations of a 
ring of electrons revolving in a stable orbit about a centre of 
force due to a positive nucleus. The vibrations are supposed to 
be started by the plucking out of the ring of one of the elec- 
trons. He finds that the maximum number of frequencies that 
can thus arise, and which would be of sufficient intensity to be 
observable spectroscopically, is only eighteen. This is too small 
to account. for spectrum series or bands. 


Continental 


Anomalous Dispersion of Hertzian Waves.—Maxwell’s theory 
fails to account for the absorption and dispersion of ether waves 
in. insulators. This, however, offers no ditliculty as regards 
waves of Hertzian length, since these are neither absorbed nor 
dispersed by any insulator under ordinary circumstances. In 
the region of ordinary light and heat waves, the atomic re- 
sonators within the insulators produce absorption and normal 
dispersion, and in some regions, approaching the point of 
resonance, they produce anomalous dispersion also. Such a 
state of things may be artificially produced in an insulator for 
Hertzian waves by introducing into its substance a set of 
resonators whose proper period is of the same order as that of 
the Hertzian waves. Garbasso has demonstrated the possibility 
of producing the normal dispersion of Hertzian waves in this 
manner. The demonstration of anomalous dispersion cannot be 
made with a prism of resonators, however acute, owing to the 
strong absorption. But C. Schaefer has succeeded in demon- 
strating a turning-point in the refractive index of such bodies for 
waves ranging from 72 to 93 cm., by means of Drude's method, 
in which the wave length along wires is measured first in air 
and then in the dispersive medium. The method is fully 
described in the Sitzungsberichte of the Berlin Academy, 42, 

. 169. 

Y More Magnetic Anomalies.—In addition to the mineral xeno- 
time, the mineral tvsonite possesses absorption bands which are 
sensitive to the magnetic field, and which show phenomena 
suggesting the existence of positive electrons. Jean Becquerel 
describes these effects in the Comptes Hendus for January 2lst. 
Tysonite is а uniaxial crystal from Pike's Peak, Colorado, and 
is a fluoride of cerium, lanthanum, and didymium. It presents 
the chief groups of the didymium bands. lf a beam of light 
is transmitted along the optic axis and a magnetic field 15 
established in the same direction, and if the beam is examined 
by means of a quartz plate and a spar crystal, it is found that 
on exciting the magnet some of the bands are displaced, the 
displacement being in opposite directions in the two halves of 
the field. When the magnetic field is made to oscillate, the 
bands oscillate simultaneously. The electron theory of this 
phenomenon, like that of the Zeeman effect, indicates a negative 
charge for the electrons, but for some of the bands the effect is 
reversed, so that positive electrons might be thought of. The 
author admits. however, that this is not the only explanation. 
The internal structure of the crystal might be such that in some 
regions the magnetic field is reversed. 
l Hlectrician, vol. lvii.. page 581. 
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PETROL-ELECTRIC TRANSMISSION FOR ROAD 
VEHICLES 


HE discussion which followed the reading of Messrs. Hart 

and Durtnall’s paper on the above subject before the Society 
o1 Motor Omnibus Engineers, on January 24th, was continued 
at a meeting at the Hotel Cecil on Monday last. We give below 
a report of both days’ discussions. The paper itself, which, it 
will be remembered, contained a description of the authors’ new 
petrol-electric system, employing three-phase currents, was 
printed in abstract in our issue of January 24th. 

Mr. E. SHRAPNELL SMITH, who occupied the chair, made a 
few remarks calling attention to the fact that although the 
authors had condemned the use of the continuous current motor 
and generator they were obliged to retain a form of the latter 
in the continuous current exciter, which constituted an essential 
part of their system. He had been much impressed when travel- 
ling on the vehicle with the remarkable ease of control. 

This view was endorsed by Mr. Т. Е. Carter (engineer to 
the Associated Omnibus Company), especially as regards the 
behaviour going down hills. hey could actually run downhill 
as slowly as they hked without any mechanical brakes, and 
that was a wonderful thing for a 'bus. 

Mr. THomas CLARESON, who spoke next, complained of the 
lack of quantitative comparison with mechanical systems in the 
paper. Speaking from his own point of view, he regarded the 
system as an extremely clever attempt to obtain for the petrol 
engine the flexibility of the steam engine. 

Mr. Bernarp Horrs considered that the strong point of the 
petrol-electric system was its noiselessness. He thought, too, 
that with such a simple method of control the time required for 
the training of drivers would be very much reduced; also the 
smoothness of running and absence of shocks was favourable to 
economy in maintenance of engines, mechanism, and tyres. The 
most important question to be considered in the working of 
motor-omnibuses, as well as railways and tramways, which had 
to make frequent starts and stops, was that of acceleration, and 
here, he thought, the petrol-electric system offered a great ad- 
vantage, as it was more automatic, so that depended on the 
skill of the driver. The authors’ chief argument in favour of 
the alternating current system was the condemnation of continu- 
ous current systems on account of commutator troubles. He 
would admit that there were ditliculties, but he thought that 
continuous current motors could now be produced which were 
suitable for the severe conditions of motor-omnibus service in 
this respect. In defence of the continuous current motor he 
would say that a higher torque per ampere could be obtained 
with series- wound continuous current motors than with induction 
motors, and a far greater maximum torque limit per pound 
weight, even though the induction motor were wound for two 
speeds. These facts were borne out by experience with railway 
traction. With regard to the method of control, he asked 
whether it was not possible for an inexperienced driver at 
starting to increase the excitation so suddenly as to stop the 
engine. He also asked for details of the method of governing 
the speed of the engine, and for figures giving the weights of 
the various parts of the equipment. 

Мв. Е. C. Brake gave some details of the construction and 
performance of the petrol.electric car designed by Mr. A. F. 
Farrow, of Windsor, two or three vears ago. 

Other speakers were Mn. Е. J. FiELD, who asked for further 
information regarding the voltages employed, Mr. THomas 
Parker, who agreed with the views of Mr. Hopps, and Mr. 
R.G. L. Markuam, who suggested the application of the system 
to marine purposes. 

The first speaker at the adjourned discussion on Monday, 
when Mr. F. C. A. Coventry (Great Western Railway) was in 
the chair, was Mr. Frost SmitH (Messrs. Tillings), who. 
referring to the cost of maintenance, said that the defective 
design of practically all existing transmission apparatus leads 
to so much trouble and expense that the evolution of a 
system such as that proposed by Messrs. Hart and Durtnall 
Was л necessary. Dealing with the system more or 
less in detail, he said he would be quite satisfied if the 
generator did all that was claimed for it, and asked whether 
it was not possible for the rotor to burn out. He regarded 
the exciter as a weakness, and would like some assurance 
in this respect. With regard to the magnetic clutch, his 
only experience of them was in machine tool work, where 
they worked very satisfactorily. The amount of power taken 
in this particular clutch was negligible. He would also like 
to have a comparison of the torque of a continuous current 
and a polyphase current motor. Taking the system as a whole, 
he thought that all trouble with the licensing authorities would 
be obviated owing to its silence, whilst if it turned out to be 
successful the driver problem was settled, for a less highly 
trained man could be used than was the case at present. 

Mn. T. Н. Parker (Messrs. T. Parker and Co.. Wolverhamp. 
ton) said that verv few figures were given in the paper that 
formed a basis of comparison with other svstems. The engine 
was said to give 40 h.p. at 1,800 r.p.m. at 12 miles per hour, 
but he would like to know whose formula was used in deciding 
the power of the engine. He thought the weight of the 
electrical arrangements was too light, and that under ordinary 


working conditions the weight of such an apparatus for trans- 
mitting 40 h.p. would not be less than 2,000 lb. for direct 
current, and considerably more for alternating current, with 
a lower gear ratio than that mentioned. It was unlikely that 
the arrangements described in the paper would give 4U h.p., 
and he would like to know the efticiency of such a plant giving 
even 40 h.p. lt appeared to him that in order to keep the 
weight of the electrical gear within reasonable limits, the 
authors had been forced to have a high-gear ratio. He would 
be only too pleased to hear that when the 'bus was completed, 
his views on these matters were proved to be untounaed. 
He raised no point against electrical transmission, either direct 
or alternating current. Each had its sphere of usefulness, and 
both were a little short of human in action. For the purposes 
of London trattic, it was necessary to have an engine with a 
lot of power in reserve, not less than 40 h.p., say, and not 
exceeding 800 revs. per minute. If, however, they asked any 
firm to make an electrical gear of 40 h.p. with a 75 per cent. 
efticiency with the speed and weight mentioned in the paper, 
they would probably keep their opinion to themselves. The 
standard weight was 4,200 lb. The authors’ weight was 10 cwt., 
and it was on this point that most electrical engineers would 
place a finger of doubt. 

Mr. Doveras MACKENZIE (consulting engineer) said some 
figures of the cost of maintenance were badly wanted. In 
all these matters it was extremely interesting to learn of the 
new systems that were coming forward, but it was only in- 
teresting if they were going to survive. It was not a question 
of ingenuity, but whether their maintenance costs were going 
to be less than those of existing methods. He hoped, there- 
fore, the authors had calculated the cost of the maintenauce 
of their electrical system, of the engine, of the live axle, and 
of the final drive. Perhaps also they had been able to cal- 
culate from the efficiency the cost of petrol per mile. This 
had hitherto been the great fault of all petrol electric systems. 
His only experience showed two gallons to the mile. He 
also understood that the Fischer system was something of 
this order. If the cost of petrol was to be a little more 
than at present, but the total cost a little less, they could look 
with calmness on the extra cost of fuel; but if this were not 
so, it would condemn the whole system entirely. He was 
pleased to see that the authors had adopted the live axle 
for the final drive. In the case of goods vehicles, this was 
a mistake, because the load put upon them could not be con- 
trolled in any way. With a passenger omnibus, however, the 
load was always a more or less fixed quantity, and the axle 
could be calculated exactly for the load to be sustained. 

Mr. Wyarr (Motor Traction) said the question which 
was undecided at present was whether it was advisable, with 
a petrol electric system, to adopt the direct drive from the 
engine to the live axle on the top speed, and only to use the 
electric drive on the lower speeds, or whether, on the other 
hand, as was done in some systems, it was better to adopt a 
dynamo and two motors in series, giving the effect of а differ- 
ential, and so abolish the differential, and use the electric drive 
on all speeds. It was possible that the authors had been 
forced, to some extent, in the adoption of this system, viz., 
that two polyphase induction motors would not be suitable 
for use in taking the place of a differential gear. In this 
way the authors might have been forced to adopt the direct 
drive on top speed. It seemed, also, that in so doing it had 
been necessary to adopt an engine of large dimensions and 
high power, so that the range within which his motors might 
work efficiently would be kept within reasonable limits. In 
adopting a petrol electric system, the aim in view was not 
only to abolish the gear-box and obtain silent drive, but also 
to emplov a smaller engine than was necessary to a mechanical 
transmission. On the top speed with direct drive the losses in 
the Hart.Durtnall system were very small, being limited to 
the small power absorbed in operating the magnetic clutch 
and the small power absorbed in the differential and carbon 
points. On the other hand, with a continuous current dynamo 
and two continuous current motors there was the loss in the 
electrical transmission from the dynamos to the motors, and 
the loss again in the spur or worm gearing from the motors 
to the back axle. On the other hand, the Hart-Durtnall in- 
volved a larger number of units in the make-up of its equip- 
ment. There was the engine, then the exciter, then the 
generator, clutch, motor-driving gear, and finally the differ- 
ential. On the other hand, with a continuous current system 
with two motors there was onlv the engine. generator, two 
motors, and driving gear, the back wheels being thus reached 
in four steps. There were losses in all points of the systems, 
but the loss in the continuous current without the differential 
would be smaller than that in which the differential was 
used. This seemed to be more especially the case, because 
continuous current motors could be run at high speeds, and 
weight thus economised, and consequently a higher general 
efficiency obtained owing to that economy in weight. Therefore, 
were the authors convinced that the direct drive on top speed 
and the electrical drive on the lower speed gave a higher 
efficiency than the system in which the differential was dis- 
pensed with and an electric transmission employed on all the 
speeds ? 

Mn. T. Е. Carter (Associated Omnibus Co.) asked if thore 
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was likely to be any heating of the generator or motor after 
a drive of any length of time. He admired the arrangements 
in tne Hart-Üurtnall system, by which the whole ot tne 
electrical gear could be removed. "This was: an exceptionally 
good feature. 

Mr. к. BROADBENT (consulting engineer), referring to the 
criticism levelled at the polyphase system, ana the remark 
that the tact that three-phase tramways had not come into 
extensive use was a proot of the superiority of the continuous 
current motor, said that the reason for the absence of three- 
phase tramways was the necessity for using two trolley wires. 
11 these could have been put up conveniently, polyphase 
tramways would have been all over the kingc.om. ‘Lhe one ad- 
vantage of the polyphase system was the margin which existed 
tor overloading. “һе Hart-Durtnall system had an advantage 
in that the controller did not deal with any heavy currents. 
lt dealt solely with the exciting current. tie gathered from 
the size of the rotor of the system that it was not anything 
like a 40 h.p. motor, but more like 12 h.p. or 15 h.p., and 
that the intention was that as the motor was only to be used 
in starting up, this would be large enough; but on a long 
hill, where top speed could not be run on, he thought the 
motor would burn out in about a quarter of an hour. Taking 
petrol electric systems pure and simple, however, he thought 
the Hart-Durtnall system was no worse, in this respect, than 
any of the others. 

Mr. WonBy Beaumont thought that the motor of the 
system possessed some characteristics which made its 
application to road vehicles rather diílicult. It should be 
remembered that the motive power was limited by that of the 
petrol engine, and while in this case it might be possible to 
obtain а very powerful starting effort, no overload, or very 
little, was possible. It was nearly common knowledge ‘that, 
in order to obtain full-load starting effort with a three-phase 
motor, it was generally necessary to have full-load current; but 
this meant that no increase of torque was obtained at the 
road wheels. He gathered, however, from Mr. Shrapnell 
Smith’s remarks that the authors had found some means of 
getting over the difficulties of three-phase motors. 

Mr. SHRAPNELL SMITH said he had not meant to imply that 
the tests he had seen carried out were with a fully loaded ’bus. 

Mr. BEAUMONT, continuing, said that this altered his remark. 
The rating of the motor was very variable, and many of them 
would like to know what the actual gear ratio was, ahd what 
were the dimensions of the cylinder bore and stroke of the 
engine. No mention had been made of the voltage at which 
the system worked. 

THE CHAIRMAN, in calling upon the authors to reply, said 
that there was an enormous field for a system of this sort 
in connection with tramway and rail-car work, especially in 
sparsely populated districts, or on a tramway system for deal- 
ing with rush traffic. 

Mr. DunrNaALL, in reply, said that the little exciter could 
be run for considerable periods without undue heating. The 
fact that the exciter was series wound was following good 
practice in stationary plant, and such machines were very 
substantial pieces of apparatus, being used for many applica- 
tions of electric power. He thought the possibility ot their 
breaking down was very slight, but should such a calamity 
occur, the driver could use his electric lighting cells tem- 
porarily in order to drive to the garage. With regard to the 
control of the car, two mechanically operated brakes were 
carried, but were only used when stopping or for holding 
the car on a down grade. As to ећсіепсу, independent tests 
had been taken with a 42 h.p. continuous current stationary 
motor, with:a known efliciency of 82 per cent. ‘The etliciency 
of the electrical transmission, including exciting current, was, 
when running on a slow speed, such as climbing a hill at 
465 m.p.h., and with the motor developing 52:8 b.h.p. at 800 
r.p.m., the polyphase induction motor with а water-cooled 
brake pulley gave 21:8 b.h.p. at 510 r.p.m., with a pull on 
the outside of the brake pulley of 400 lb. The ethciency was 
665 per cent., and represented a reduction in speed of 612 
per cent. After stopping and anchoring the rotor shaft with 
a chain attached to a spring gauge at the end of a 48-in. 
lever, the gauge registered 108 lb., or 432 lb. feet starting 
torque. When running on top electrical speed, such as start- 
ing or stopping in crowded traffic, with a speed of 10'5 m.p.h., 
the prime mover gave 56'9 b.h.p. at 800 r.p.m.; the polyphase 
induction motor with water-cooled brake pulley gave 25'6 b.h.p. 
at 700 r.p.m., with a pull on the brake pulley of 254 lb. ‘The 
efficiency was 695 per cent., representing 126 per cent. re- 
duction in speed. With the rotor anchored, the starting torque 
was 46 lb. on a 48-in. lever, or 192 lb. feet starting torque. 
When running at 12 m.p.h., on direct drive, including exciting 
current, which was about 450 watts, when transmitting full 
power, the etticiency was 97 per cent. Fuel consumption trials 
were about to be commenced. Replying to Mr. Hopps's 
criticisms, Mr. Durtnall said that the feature of the svstem 
was the absence of shock or snatch at starting or changing 
electro-magnetic gear ratio. When changing the speed. a bridge 
contact goes across the field of the series wound continuous 
current exciter, and before the change-over switch leaves the 
contacts, the current is off, and the switch opened without 


any voltage being on. On the switch making contact on the 
opposite side, the bridge-piece allows the field of the exciter 
to buud up, and no shock was felt. Rapid and smooth 
acceleration. was thus ensured. His chassis loaded with iron 
to six tons five cwt. could start quite easily and silently up 
a grade of 1 in 12 on an ordinary macadam road. It would 
perhaps interest Mr. Hopps to know that on the hill outside 
Luton Hoo station, the steepest in the district, the current 
in the stator at the moment ot starting was 210 amperes, which 
gave 90 amperes to spare. As soon as the 'bus started, the 
current fell to 155 amperes. This took place in about three 
to four seconds from the time the driver put his switch 
contact on No. 9 contact with the engine running at 800 
r.p.m., but, controry to Mr. Hopps's expectations, the engine 
did not stop. In fact, under this system the stopping of the 
engine was not affected by the driver leaving the exciter field 
full on when starting after pulling up in tratlc or at a cross- 
road. The continuous current series wound exciter looked 
after this. The field excitation was controlled by hand, which 
the authors considered the best, but it could be made automatic 
if need be. In answer to other questions, Mr. Durtnall said 
that the total weight of the complete electrical equipment, 
including alternator, exciter, and motor, with field switch, was 
about 114 cwt. The voltage when running on the level was 
never more than about 30 volts, and on a hill about 80 volts. 

A vote of thanks was accorded to the authors at the close 
of the discussion. 


CORRESPONDENCE 


ELECTRIC DRIVING OF JUTE MILLS. 
To the Editor of ELECTRICAL ENGINEERING. 


Sir,—Referring to Mr. Taite's letter in your issue 
of Jan. 815%, my remarks were intended to apply ex- 
clusively to the practice of generating electric current 
at each mill and transmitting it to the machines elec- 
trically instead of by ropes and belts from the engine 
flywheel. The general tenour of my letter in your 
issue of Jan. 24th bears out this contention, and con- 
tains the following passage:—'' If a cheap supply of 
eleetrieity сап be obtained from an outside source the 
problem is an altogether different one," &e. I was 
fully aware that several cotton mills were being fitted 
with motors in view of the purchase of current. from 
an external supply, but I do not know of any new 
mill in which it is proposed to produce the necessary 
power and transmit it by electrical means. With all 
deference to the opinior set forth in your leaderette 
and Mr. Taite's letter, I still believe that a textile mill 
ean be driven more eheaply and with equal regularity 
by a steam turbine with mechanicat transmission than 
by generating electric current to operate motors. In 
support of this view, the owners of a large mill driven 
by a De Laval turbine write me as follows:—'' We 
beg to say that for regularity of turning and absence 
of breakdown and expense, we consider the turbine 
drive unequalled. ”’ 

W. O. HORSNAILL. 

Ipswich, Feb. 2nd, 1907. 


[We have obtained the following additional particulars from 
Siemens Bros. Dynamo Works, Ltd., with regard to the elec- 
trical driving in the textile mills referred to in our last issue. 
The mills in question are the Thor Cotton Spinning Co., Whit- 
worth, which will have 90,000 mule spindles; the Ark Ring 
Spinning Co., Bredbury, near Stockport, which will have 60,000 
ring spindles; and the Falcon Cotton Spinning Co., Bolton, 
which will have 82,224 mule spindles. All these will generate 
their own current. At the Thor Mill there will be two Willans- 
Siemens turbo-alternators, each of 500 kw. capacity, with 
Willans surface condensers; at the Ark Mill, two Fraser and 
Chalmers-Siemens turbo-alternators of 600 kw. each, with baro- 
metric condensers made by the Klein Engineering Co.; and at 
the Falcon Mill. two 4С0 kw. turbo-alternators, likewise with Klein 
barometric condensers. In all three mills the turbo-alternators 
are so designed that thev can run at an overload of 100 per 
cent. for eight hours. This is done by using special bye-pass 
valves in the turbines. In each case two machines are being 
put in, instead of one unit of larger capacity, as a precaution 
against stoppage of the mill through breakdown, and, should 
anv accident occur to one machine, the overload capacity of the 
other would allow of the mill being run for its normal time. 
All the condensing plants are to give a vacuum of 28} 1п. In 
every case three-phase current 1s generated at 500 volts and 50 
eveles. АП the motors driving the main lines of shafting are 
directly coupled by means of tlexible couplings. There are 
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A complete installation 


other small motors driving lifts, &c. 
The three firms 


of tantalum lamps is being fitted in each mill. 


concerned have decided, after mature consideration, to adopt — 


electrical driving, owing to the proved reduction in working 
costs, and the increased output that electrical driving makes 
possible in the textile industry. Messrs. Siemens’ local repre- 
sentative iniorms us that up to a short time ago this increase 
in Output due to electricity was a debateable point, but recent 
experience in electrically driven mills has proved beyond doubt 
that the output can be increased from 7j per cent. to 125 рег 
cent. by the help of electricity. Not only are fewer ends 
broken owing to steadier speed, but the whole ot the machinery 
can always be run at the maximum speed without tear of 
harming the quality of the yarn. Electrical driving has recently 
shown the textile trade that what has hitherto been considered 
the maximum speed at which good yarn can be turned out 1з 
lower than the speed which can be reached with more modern 
methods. In a motor there is an entire absence of angular 
variation of velocity, and, moreover, the use of motors directly 
coupled to the main line of shatting eliminates the variations 
in speed caused by ‘‘slip’’ and ''creep"" in ropes. А new 
electrically-driven cotton-spinning mill in Lancashire has twice 
speeded up its spindles, having found that it could so increase 
its output without detriment to the quality of the yarn. There 
can be no doubt that the example set by these mills will be 
largely followed in Lancashire.—Ep. E. E.] 


ELECTROCHEMISTRY 


A T the meeting of the Faraday Society, held on the 29th ult., 
4 \ ап interesting discussion upon ''Osmotic Pressure” was 
initiated. by the Earl of Berkeley, who showed his apparatus 
for the measurement of osmotic pressure, and also an appliance 
for exact measurements of vapour pressure from which the 
osmotic pressures can be calculated. | 

The remarkable fact that, if a glass cylinder be taken, one 
end of which is closed by a piece of parchment, and if into this 
be placed а solution, say, of sugar, and the cylinder be then 
placed in a vessel of pure water, the water will enter through 
the parchment and rise against gravity, has long interested 
physical chemists, and many attempts have been made to ex- 
plain this phenomenon. In 1887 van't Hoff showed that at any 
rate for dilute solutions the laws governing solutions and gases 
were very similar, and that the diffusion of one liquid into 
another against gravity was a similar phenomena to the diffu- 
sion of one gas into another. For example, if a closed porous 
cylinder containing carbon dioxide gas is placed in an atmo- 


sphere of hydrogen, the hydrogen will diffuse through into the 


carbon dioxide and a pressure will be set up. 

A great deal of work at one time or another has been done 
in the measurements of osmotic pressure, but it must be admitted 
that since the time of Pfeffer, wh in 1877 devised the first 
apparatus by which measurements could be conveniently made, 
there has not been much originality of method employed by 
the various investigators. The apparatus of Lord Berkeley, how- 
ever. is a great advance upon all previous ones, and enables very 
small or very great differences to be measured. It has been 
usual to measure the pressure inside the cell. Lord Berkeley 
reverses this, and applies а counterbalancing pressure outside 
the cell. Prof. Armstrong, who was in the chair, Mr. Whetham, 
Dr. Lowry. Mr. Rhodin, and others joined in the discus- 
sion, and it was generally conceded that the apparatus for 
measuring the osmotic pressure was one of great ingenuity and 
a great advance upon all others. Probably the apparatus for 
measuring vapour pressure was more important, because in all 
likelihcod the greatest advances in connection with osmotic 
pressure will be obtained by measurements of vapour pressure. 

Electrochemical and Metallurgical Industry for January, p. 9, 
rontains a very interesting article by Dr. R. S. Hutton, uvon 
the “Girod Ferro-Alloy Works." The works produce annually 
about 5.000 tons of 50 рег cent. ferro-silicon; 1,000 tons ferro- 
silicon 30 рес cent.; 2.000 tons ferro-chromium ; 8 to 900 tons 
ferro-tuncsten; about 50 tons ferro-molvbdenum, and 5 to 10 
tons of ferro-vanadium; the total value of the alloys sold 
heing equal to about 9.000,0CO francs. These allovs are all 
manufactured by means of the electric furnace. The works 
were started in 1898 with an experimental plant of 28 h.p. In 
1899 works of 1.000 h.n. were started at Albertville. At the 
end of Novemter, 1903, works of 1,800 h.p. were started at 
Courtepin, which have since been increased to 5.000 h.p., the 
power being obtained at 15.С00 volts from tiie Fribourg Can- 
tonal Government. In the same vear the water rights of the 
fails of the Arly were bonght, and the installation of an 8.500 
h.p. was completed in 1904. 

The power-house, which is 120 metres long, and 10 metres 
broad. contains nine 600 h.n. and nine 300 h.p. Neyret-Brenier 
turbines. which drive 600 h.n. and nine 300 h.p. continuous 
current machines, and three 600 h.p. alternators. The furnace- 
house runs parallel with the power-house, and is equipped with 
a large number of special furnaces of the ‘‘smothered-arc ” type. 
The furnace is of the arc tvne, and has a simple vertical elec- 
trode, the arc being maintained between the electrode and 
the slag, which covers the molten metal in the furnace hearth. 
The other pole of the dynamo is connected with the molten 


metal by means of a series of water-cooled steel bars, which are 
embedded in the refractory lining of the base of the hearth. 
According tc the Electrochemical and Metallurgical Industry 
for January, the electrolytic industries in America had a very 
successful year in 1906. The production of sodium by the 
Castner process showed a steady increase. There is not much 
change to note in the electrolysis of aqueous solutions, and the 
production of caustic soda and chlorine. It is gratifying to 


. hear that the electro-plating industry is graciually getting away 


from the old rule-of-thumb methods which have so long had а 
paralysing effect upon it. Both gold and silver are now electro- 
lvtically refined in the mints at Philadelphia and Denver, and 
the San Francisco mint is having an electrolytic plant laid down. 
Mr. Betts’s lead refining process is now worked commercially 
in America, Canada, and England. Within the last five years 
the American copper refineries, worked electrolytically, have 
doubled their capacity, and yet there is a shortage. ‘fhe de- 
mand for aluminium has likewise been greater than the supply, 
although the output in America is stated to have been 30 ver 
cent. more in 19.6 than for 1905. The price of aluminium has 
thus naturally followed the lead of copper. If this had not 
been the case electrical engineers might have been able to employ 
it for conducting purposes in place of copper. Great efforts are, 
however, being made both in this country and America to in- 
crease the output, so that we may hope in a short time to see 
a material lowering in price of this metal. 


SPEECHES AT THE GENERAL ELECTRIC CO.'S 
DINNER 


A Т the seventeenth annual staff dinner of the General Electric 

4 Y Co., Ltd., there were a large number of guests, as well as 
some 200 members of the staff of the Company, and the pro- 
ceedings were characterised by an excellent and outspoken 
speech by Mr. Hugo Hirst, the managing director of the Com- 
pany, defining the position of an electrical manufacturer 1n this 
country. 

After the loyal toasts, “The Navy and Army °? was proposed 
by Mr. Philin Dawson, and responded to by Capt. Wingfield, 
and Mr. Hirst then made use of the occasion of proposing the 
health of the guests to give expression to some thoughts that 
had suggested themselves to him during the course of the year 
while conducting the affairs of the large manufacturing con- 
cern of which he is the managing director. The electrical 
manufacturer, he said, was a much-maligned person; too much 
was expected of him. A modern manufacturer was deemed to 
be possessed of a fair amount of science, and to have a good edu- 
cation combined with a great amount of common-sense. He must 
be a good engineer, and a better commercial man. He ought 
to know all about finance, and be able to understand agree- 
ments and patents as well as a lawyer. He was expected to 
know all the markets of the world, both for the obtaining of 
the cheapest raw materia) ‘апа for the purpose of placing the 
finished products. He should be a keen judge of men and 
characters, and must have an iron constitution. He ought to 
have the patience of a saint, the versatility of а cinlomatist, 
the perseverance of a drill sergeant, and the organising talent 
of a Kitchener. Moreover, it might also be useful for him to 
have rhetorical gifts for display in town councils, and literary 
taste for his various publications. Even if every British manu- 
facturer did not possess these qualifications, they were at least 
not very far behind their foreign confrères. Nor was the 
British workman in any way behind the foreign workman: the 
position of British workmen in foreign shops, the opinion of 
foreign works managers in British shops, gave ample testimony 
to this statement. Again. we can buy the raw material as 
cheaply as other countries. How was it, then, that in a year 
which our Board of Trade statistics showed to have been a 
bumper vear—more imports and exports than ever—that the 
electrical industry in this country was not doing better? Не 
was pleased to say that the General Electric Company, by extra 
care, extra economies, by kind support of many of those present, 
and a bit of luck, had been very well able to hold their own. 
Whv was it that in the same month two large representative 
concerns—one a manufacturing company, and the other a power 
company—admitted great losses and ventilated their difficulties in 
public? In practically the same issues of the technical Press 
were reports of some 10 or 12 Continental concerns with the 
same amount of capital, all of them declaring 10 per cent., 12 
per cent., or 15 per cent. dividend, after making provisions for 
depreciation and reserve on a scale unknown in this countrv. 
Here the papers contained columns devoted to advertisements 
by men seeking situations. while in German paners of the same 
week there were three to four pages devoted to employers offer- 
ing situations, and this in countries where the supplv of theo- 
retical and technical skilled labour exceeds ours bv far. "Those 
peonle who put their hope in Tariff Reform to alter this state 
of affairs micht have to wait for the remedy too long, and unless 
manufacturers roused themselves, and were up and doing some- 
thing for themselves, he could not see how things were likelv 
to get better. Не did not suggest artificial trusts or the artifi- 
cial keeping up of prices, but there were many things interfering 
with our industry that only manufacturers- not of one, but of 
many industries- could remedy by combining among them- 
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selves. It was peculiar that trade, labour, science, art, sport, 
the suffragettes—all of them had their associations for the fur- 
therance of their aims; there were hundreds of associations in 
a manufacturing way that dealt with minor questions, but 
the National <Association of British Manufacturers, such as 
existed in America, in Canada, in Germany, had not yet found 
a footing in this country. The Employers’ Federation dealt only 
with labour questions. The Chamber of Commerce was con- 
trolled by merchants and traders, whose interests at times 
clashed more with those of bond-fde manufacturers than labour 
organisations, whose interests were in many ways identical. He 
appealed to the manufacturers of this country to organise in 
order to get clear about their grievances and impediments. If 
they only shouted loud enough, it did not matter which Govern- 
ment was in—Fair Trade, Protection, or Free Trade—the 
Government would have to yield to a powerful association, look- 
ing after the wants of millions of men, forming a great portion 
of the productive wealth of the country. Mr. Lloyd George was 
to be admired for following up his Merchant Shipping Dill by 
introducing an improved Bill dealing with the Patent Law of 
the country, and stating openly that if his theories are proved 
wrong by facts he does not mind his theories being shattered. 
It had always been a crying injustice to this country that 
patents should be granted to foreigners without imposing on 
them the duty of manufacturing in this country, and thus giving 
as a guid pro quo for the protection which this country grants 
them their experience and their knowledge for the benefit of 
the labouring classes of this country. Passing on to the subject 
of municipal trading, Mr. Hirst pointed out that its tendency 
was to bind down the manufacturer to a close specification and 
to suppress his own individuality. Every specification was based 
upon some previous experience—say six ог twelve 
months’ running. Assuming all work in this country 
were carried out оп such lines, what rate of pro- 
ress could we show compared with our foreign friends? 
‘he consulting engineers and station engineers, who embody 
all electrical engineering knowledge up to date, had generally 
not sutticient power to act on their own initiative, and the men 
who had the power usually had no experience, and therefore 
did not dare to run risks. By the time they had acquired the 
knowledge or experience—which always cost money—there was 
generally a fresh election, a new committee appointed—and the 
process began over again. As a result a manufacturer could not 
standardise nor specialise. He could not adequately prepare 
or organise for a large portion of his market, and his cost of 
production was in consequence greater. Municipalities must 
not shut their eyes so as not to take advantage of progress 
achieved by any foreign manufacturer through his greater free- 
dom of action, and certainly for our foreign trade it was very 
serious that we have so little opportunity of making innovations 
in this country, an evil which might easily be removed by giving 
the engineering elements on municipal work more power and 
freedom. Another serious feature that tied the hands of the 
manufacturer was, of course, the growing political strength of 
trade unions. He believed that combination amongst workers 
was good, and sympathised with many of their aims—provision 
in case of sickness, provision when out of work, old age pensions, 
improvements in wages, and in sanitary and working conditions 
at home and in the factories, their endeavours for the moral 
and intellectual improvement of their class. But the thing that 
he would object to so long as he had an atom of strength 
and power was the elimination of the individual—-the reducing 
of good labour to the level of bad labour. So long as trade 
unions shut their eyes to the important principle of the gradua- 
tion of labour, no manufacturer could be in complete harmony 
with them. "There must always be those who have to learn and 
be taught until they are masters of their craft; there must be 
those who know their craft thoroughly, and do a good day's 
work on the basis of past teaching, and there must always be 
those whom nature has endowed with special gifts, and pay- 
ment in wages should be in accordance with these three degrees. 
At a recent conference between the Engineering Employers’ 
Federation and the trade union leaders, one of the latter, by 
name Mr. Toseland, had made the following statement :—'' You 
gentlemen buy your labour in the cheapest market, and get 
as much as you can get out of it. We work on the same lines. 
You pay us a certain amount of wages, and we do no more 
than we can possibly help." That was not the feeling that 
should exist in a great industrial country like ours, where 
the aim of the employers and the employed should be to co- 
operate in maximum production with a view to cheap produc- 
tion, to increase the markets, and thus to find employment for 
the largest number. ‘‘I would rather agree," Mr. Hirst con- 
tinued, ‘‘that all workmen should have a considerable interest 
in the earnings of every manufacturer after a certain reasonable 
dividend had been earned, but to limit output of the individual 
in favour of the weakest or the laziest is, to my mind, criminal." 
That this trade union leader should incite his men to such 
action without being seriously challenged by any authority was 
a deplorable condition of affairs. Altogether the streak of 
socialism running through the trade union organisations was 
a most dangerous feature of present manufacturing conditions. 
The underlying idea seemed to he that the manufacturer was a 
capitalist. In nine cases out of ten he was only a capitalist 


by credit. He was а man entrusted with money to use his par- 
ticular skil in the production of certain commodities, which 
entailed upon him a great deal of work, a great deal of anxiety 
and responsibility, and all the time he was risking everything 
he possessed. The employment of manual labour did not lead 
to profit unless it was organised and led by individualism. Could 
socialism have produced such men as Watt, Stephenson, Faraday, 
Bessemer, Kelvin, or Crookes? Would the dreams of Watt 
have been realised as he sat watching the lid of his mother's 
kettle being lifted up by the steam? 1{ Bolton had been a 


‘ socialist leader instead of a private capitalist, how would he 


have treated Watt's proposal to him to make experiments of the 
condensing steam engine, experiments of a costly nature which, 
for all he could possibly foresee, might соше to nothing? 
Wealth was not produced by mere manual labour, but only by 
co-operation with ability to organise, direct, and inspire. One 
might just as well ascribe the victory of Austerlitz to ше 
French privates, and not to the genius of Napoleon, or the 
conquest of Canada to the half moribund British public, crushed 
and humiliated by repeated reverses, instead of to the magical 
inspiration of that great statesman, Pitt, who by his patriotic 
fervour caused an enthusiasm and sense of exhilaration that 
previously had been unknown. 

Mr. John Gavey, C.B.,, Engineer-in-Chief to the Post Office, 
was the first to respond for the guests. Apparently hinting at his 
impending retirement on reaching the ''age limit," he said that 
he would take the privilege of old age and indulge in retrospect. 
He was, however, not one of those who always insisted that 
things were better in his youth than they are now; the sooner 
such a man went to his rest the better. The suggestion was not 
even novel, for there was an inscription on an old Egyptian 
monument lamenting the degeneracy of the present age when the 
builder was old as compared with the time of his youth. Mr. 
Gavey then went on to compare present day electrical engineer- 
ing with that of the days when the industry was young, and, 
alluding to Mr. Hirst's speech, concluded by paying a tribute to 
the manufacturers. He had always found them tull of energy, 
ready to spend money on experiments, and willing to help his 
department in every way. 

Mr. Isidor Frankenberg, Mayor of Salford, touched on the 
question of tariff reform. The reason that figures could now be 
adduced showing an increase in exports was simply, he said, 
because raw material was dearer. Mr. Robert Hammond, in pro- 
posing the health of the General Electric Co., said that they had 
got on very well in spite of their tariff reform ideas. Mr. Railing 
(a director of the company) replied, and read a letter from Mr. 
Gustav Byng, the chairman of the company, whose health pre- 
vented him from being present. Mr. Bevis (another director) pro- 
posed the health of the staff, and the keynote of his speech wasthe 
word ''efliciency." Mr. Cash and Mr. Maurice Solomon replied, 
and Mr. W. M. Mordey proposed the toast of the chairman ot 
the evening, Mr. Hirst. 

In adition to those already mentioned, the following gentle- 
men were among the guests:—Messrs. G. L. Addenbrooke, 
H. L. P. Boot, J. К. Brydges, J. Christie, J. E. Edgcome, 5. E. 
Fedden, F. Gill, S. J. Goddard, Н. E. Harrison, J. C. High- 
field, E. Manville, A. Н. Preece, К. С. C. Russell, А. A. €. 
Swinton, C. D. Тайе, К. J. Wallis-Jones, and К. P. Wilson. 


Alternating Current Calculations Simplified.—M. P. Boucherot, 
in an article in Z'Industrie Electrique, objects to the use of the 
term magnetising power (or current) in alternating current cal- 
culations, since a general definition includes currents that do 
not magnetise, e.g., the charging current in a condenser. He 
prefers to say ''real power” and ‘‘compensated power "' (‘‘ puis- 
sance réelle," and ‘‘puissance compensée’’). His general metnod 
yields the following theorems :—1n an alternating current net- 
work without collectors, commutators, or resistance which varies 
during a period: (1) The algebraic sum of the real powers 18 
zero; (2) the algebraic sum of the compensated powers is zero; 
(3) the apparent power between two points of a network is equal 
to the square root of the sum of the squares of the real powers 
and the compensated powers. The author claims that while 
these theorems are nothing but a principle of the conservation 
of energy. they have the advantage of easy application to alter- 
nating current conditions, requiring only arithmetical operations 
of great simplicity, and never masking the realities of the 
phenomena by the artifices of algebra 


Curtis Turbines in France.— The first installation of Curtis 
turbine alternators in France has been recently completed for 
the Gas and Electricity Company of Nice, and is described in 
L' Industrie Electrique. There are two sets of 800 kw. each, 
producing three-phase current at 10,000 volts and 25~. The 
condensers are arranged at one side of the turbines, but on a 
lower level, instead of being directly beneath them, as in most 
installations, and the condensers are horizontal. An eight 
hours’ test on one set gave the following results with a mean 
load of 786 kw., steam pressure of 168 lb. per square inch. super- 
heated to 534° F., and a vacuum of 27$ in. :—Consumption of 
steam per kw. hour, 171 lb.; consumption of coke, large and 
damp, per kw. hour, 2:466 lb. 
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(This Patent Pecord 15 compiled by our own Editorial Staff, and 
ts strictly copyright.) 


Specifications Published January 3lst 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


290, British THomson-Hovusron Co. (General Electric Co.). 
Controllers for electric motors. To protect motors against 
the armature circuit: being closed before the field, an electro- 
magnet in the field circuit is made to close the armature circuit 
when energised, or this electro-mgnet is in parallel with the 
field winding, and operated by a "no-voltage " release relay 
of the usual kind. 1hree claims, one figure. 

2004, British THomMson-Hovsion Co., Lro. (General Electric 
Co.). Automatic railway signailing. A signalling system con- 
trolled by a track circuit in which the signals are made to 
give three indications, clear, caution, and danger. The suc- 
cessive signals and track relays are so interconnected that the 
movement of one signal arm to danger, by the entrance of a 
train on to the section. protected, moves the preceding signal 
to caution, and that moves the next preceding signal to clear, 
so that a train has always behind it a section signalled caution, 
as well as the danger signal on the section occupied. Five 
claims, three figures, 

2151, PausoNs, Mosey & Law. Rotating field magnets for 
high-speed alternators, &c. ‘The windings are divided into 
cols, and secured against centrifugal torce by bolts passing 
through or between them. The conductors of the windings 
are reduced in section locally where they cross the shaft, or 
for other structural] purposes, and specially ventilated at such 
reduced portions. Five claims, tour figures. 

3225, Just, HANAMAN, LANDESBERGER, & SALZMANN, 
facture of lamp filaments from tungsten or molybdenum. 
specification is printed in full on p. 262. 

5153, ELEKIRIZTIATS AKT.-GESs. VORM. W. LAHMEYER & Co. 
The speed regulation of asynchronous alternating current motors 
by coupling such motors to a commutator motor fed from the 
secondary of the asynchronous motor. Current is led {тот 
slip-rings on the main rotor to the stator windings of a short- 
circuited commutator motor, or to the brushes and the stator 
windings of such a motor in parallel; regulation is effected by 
shitting the brushes of the short-circuited motor, or by ad- 
justable resistance in the stator circuit. The two rotors are 
mechanically coupled together. One claim, two figures. 

8924, CowrkR-CorEs. The electro-deposition of copper and 
other metals from solutions which have to be maintained in 
an oxidised state. ‘he solution is brought continuously into 
intimate contact with air and strong light, by means of an 
atomiser, or by talling from a perforated tray. To free the 
solution. from entangled air, it may be passed afterwards 
through а vacuum chamber. Sunlight or strong arc light is 
employed to clarify the liquid. Four claims. 

9550. McCormick. An improved finger contact for electrical 
controllers in which the wearing part is made in a removable 
form, preferably that of a roller or thick disc, and is readily 
replaceable. Опе claim, three figures. 

15.066. ScHUsTER & Ахт. In electro-magnetic clutches of the 
annular magnet type the parts are formed with oil-conducting 
and oil-throwing parts arranged to prevent the entry of lubricant 
between the attracting surfaces. Five claims, ten figures. 

15.067, NcHUsTER & Ast. Electro-magnetic clutches, as in the 
preceding patent, formed with vanes ind air-passages, to promote 
ventilation and remove the heat generated electrically in the 
clutch winding, and by friction at starting between the attracted 
faces. Some of the figures shown have the appearance of 
centrifugal air impellors. Twelve claims, twenty-two figures. 

15,575, ScuNerper. To prevent. sparking in current inter- 
rupters, the inventor shunts the interrupted circuit with a coher- 
ing powder. Опе claim, two figures. 

14,062, NiguENS AND HALSKE Axt.-Ges. Process for the pro- 
duction of technically pure ductile tantalum. ‘This specification 
is Printed in full on p. 262. 

15.104, Harpinc & CLARK. A multiple unit control system in 
whith the controlling solenoids on the different cars are differ- 
entially wound, the outer ends of the opposed windings being 
connected across the main conductors. The middle point be- 
ы i two windings is connected to a single pilot wire, 
ot the y the master controller is connected to one or other 

пе main wires through graduated resistances. Hence every 
ed of the master controller produces a definite position 
ie core of the controlling solenoid, which makes the desired 
or and rheostat connections. One claim. one figure. 
ga oe (C. Lorenz), A regulator of self induc- 
SEES lernating current circuits. Two coils are wound on 
tha gee: concentric surfaces which are mutually. rotatable, so 
А E mutual induction тау be varied continuously from 
Ката) mi to zero by the windings being moved from the 
НН E to one in which they are at richt.angles to 
er. and rice versa. Four claims. two figures. 
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Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1905 Patents 


22,8978, Bricut. Position, fare, and distance indicator and 
time keeper for public conveyances and the like. 


1906 Patents 


890, Gairre. Dynamo and magneto electric current generators 
for therapeutic purposes. 

929, British Тномѕох-Нооѕтох Co. (General Electric Co.). 
Filaments for incandescent electric lamps. 

950, Brirish THomMson-Houston Co. (General Electric Со.). 
Self-propelled vehicles. 

988, De Тоніку & Benxi. Apparatus for producing electricity. 

1151, OPPENHEIMER (Akt.-Ges. Mix & Genest). Battery testing 


apparatus in pocket size. 
1198, Lake (Steiner Investment Co.). System of automatically 
recording movements of trains and tramcars. 


1207, Lake (Steiner Investment — Co.). 
systems for use in connection with trains and tramcars. 

1221, AnNo. Measuring and recording of electric currents. 

1259, Turner. Electrical switch for increasing or decreasing the 
number of lamps or other .appliances in use. 

1308, Brirish Тномзох-Нооѕтох Co. & Murray. Arc lamps. 
1552, PiwroLp. Sliding attachable sockets for use in connection 
with shop fittings and the like. a 

1596, SrROHMENGER. Secondary batteries. 

1453, Morris. Ears or supports for overhead. trolley w 

1691, Vox Аммох. Dynamo electric machines. 

1563, Мокркү & Fricker. Electricity meters. , 

2065, BririsH ‘THOMsoN-Hovuston Со. (Gener 
Electric controllers. 2 ! 


2364, Mackie. Dynamo electric machines an& electric motors 
for maintaining a constant electro-motave force under 
f£ 


variations of speed. 
2887, Lacy. Construction of electro-magnets. > 
3243, British Тномѕох-Нооѕтох Co. (General Electric Co.). 
Prepayment mechanism, especially applicable for use in 
connection with electric meters. 
4518, Orsagr. Devices for electrically controlling and operat- 
ing the track points of electric railways and tramways. 
4850, BEckiNGsALE & Keason Manuracturine Co. Electric fuse 


carriers. 
6195, British Тномѕох-Нооѕтом Co. (General Electric Co.). 


Alternating current dynamo electric machines. 

7189, В.охам (Lux). Manufacture of metallic filaments for 
electric incandescent lamps. 

7587, CRourroN & Co. & SrENCER. Apparatus for suspending 
or supporting arc lamps and like articles. 

8532, DoviLtuer. Electric sterilising apparatus. 

9341, De Kanxvo. Devices for supporting the line wires of 
electric railways or tramways. 

9583, McKinstry. Party-line telephone systems. 

10,622, CowrER-CorEs. Leading in wires for electric incan- 
descent lamps. 

11,839, Arno & Necro. Trolleys for electric motor cars. 

11.939, SOULIER. 

15,670, JeNczeEwsky. Electrically operated apparatus for 
shutting off the supply of gas or the like in case of 
fire. 

15,496, Wesper & Ravexscrorr. Variable time electric switches. 

20,855, Grecson. Electrical illuminated devices for use for 
advertising or other purposes. 

22,319, Diamant. Process for increasing the electrical capacity 
of spongy lead plates for storage batteries. 


Patent Amendment 


12,089 Marconr’s WIRELESS TELEGRAPH Company, LIMITED, have 
of 1896. requested that a clerical error in the Provisional Speci- 
fication of Letters Patent, numbered as above, for '' Im- 
provements in transmitting electrical impulses апа 
signals, and in apparatus therefor," may be corrected. 


Expiring Patents 


The following patents expire during the current week, after 

a life of fourteen years :— 

0101. February 11th, 1895. Hannon (Jefferson). Insulating 
heads, and insulating cylinders for the armature of 
dynamos and motors, built up of mica scales with varnish 
cement on suitable moulds. Also armatures built up of 
iron ribbon, &c., with built-up mica insulating discs, 
tubes, &c. | 

3413. February 15th, 1895. (Muirhead and Edqar.) Improve- 
ments in syphon recorders, bv the combination of bifilar 
and torsional directive suspension; and the vibration 
a the syphon by an electric bell movement as‘an inking 
device. 


ires. 


al Ele&jic Co.). 


Automatic signalling - 


Mechanical rectifiers for alternating currents. . 
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STOCK AND SHARE LIST 


RISE oR Risk ов 

Amount si sala Втоск FALL AMOUN DEM STOOK FALL 

КАМИ. А EXCHANGE | since NAME. or EXCHANGE | віхск 

SHARE 9 — Interim. |QuoraTiox.| Last Внлве. | 9- Interim. |QuoraTiON.| Last 

WEEK. i WREK 

1905 1906 1905 1906 
ELECTRIC SUPPLY, £ % 2 РА 
Bournemouth & Poole Е. 8. с Ld. 10 T 5/- 95—104 British Electric Traction Co., Ltd. ... 10 5 6/- T + 

Do. 44% Cum. Pref....................-- 10 4} 4/8 04 —10 Do. 67 Cum. Pref. .............. e. 10 6 6/- 7 17 

Do. 67 Cum. Second Pref. ....... 10 6 6/- 108 -11j Do. 57 Perp. Del. ..................... Stock 5 57 106—109 -1 

Do. 447 Debenture, Red....... Stock 4 44% | 102—104 Do. 44% 2nd Deb. ..... Stock 44 417 85—68 
Bromley ( Ite) E. L.& Power Co., Ld. 5 5 2/-* 5—54 City of Biriunghlain Trs. Co., Cm. Pf $ 10/- 2/0* 5—54 

Do. 44% Ist Deb. Red. .............. Stock 4 44% 99—101 Do. 4% 156 Mort. Deb. ys 100 4 4% 98—101 
Brompton & Kensington E. В. Co., Ud. : 10 4/o* х—9 Dublin United Trams Со. кор 10 6 6/-* 14—15 

Do. 7% Cum. Pref. ... 7 3/6 74—8 Do. 6% Pref.. 10 6 6/- 14—15 
Central E. 8. Co., Ltd., "4 Quar. Db. Stock 4 4% 100—103 -1 Hastings & District E. Tr. Co. D». ...| Stock 4 447 99—102 
Ch. Cross. W. E. & City E. S. Co..... 5 2/%°* 34—4 1. of Thanet E. Tr. & L. Co. Си, Pf... 5 5 2/6 14—24 

Do. 447 Cuim. Pref. .................. З 4j 2/3 4—4 Do. t Deb. . esce] Stock 4 4L 73—79 

Do. 4% Deb. Red ..................... Stock 4 47 98—101 -1 Lanes. Un. Urs.. Pr. Lien Db. ......... Stock — 5% 95—98 

Do. City Undertaking,"43?/Cm. Pf. 5 4) 2/3 8j—4 London Street Tramways Co. siis 4 — 2/- A-Hh 
Chelsea Electric Supply Co., Ltd. ... 5 6 2/3* 5—4 London United Trs., La., Cm. Pf...... 10 5 5/- 8— -$ 

Do. 447 Deb. Red .....................| Stock 4h | 44% [104—107 Do. 4% lst Mort. Deh. Red ......... Stock 4 4% 88—91 
City of London Elec. Lt. Co., Ltd. ... 10 6 5/-* 94—104 Manx Electric К. Co., 53% Си, Pf... 5 — 2/9 4—54 

Do. 6% Cum. Pref ..................... 10 6 6/- 111—121 Do. 44% 1st Mort. Deb. Red .... Stock ЭА pai —19 

Do. 5% Deb. Red ............ — Stock 5 5% 121—124 Metropolitan Elec. ‘rams, Dub; el! 1 — — imu 

Do. 44% 2nd Deb. Red ............... Stock 4 | 48% | 98—101 Do. 5% Cum. Рге!..................... 1 5 64. -i + 
Cty of рше Bee Dis. Co.(£3 paid 5 4 на. | 9—4 Do. 44% Deb. Stk. Red.. Stock 4} 44% | 96—09 +1 

Do. 5% Pref. 5 5 2/6 41—5 National Élec. Construction Co. Ltd. 1 — — + P 
d ot London Rlect. Sup. Co, Ld, 10 5 4/-* 8 New General Tr. Co., 6% Cin. Pf... b — — 1 

Ро. Pref. зми ыалы 10 6 6/- | 103—113 | North Metropolitan Trams Co.......... 8 — 18/- $— 8j 

Do ‘ А Det. Red . PE Stock 4 44% | 105—103 Do. 347 Mort. Deb. ............. s.l 100 8j 8j 92—95 

А 447 2nd Deb. Red .... Stock 4 44% | 98—101 Perth Electric Tramways _............... 1 — — 1—1 +A 
Banana s Electricity Corp., Li... 5 4 1/6*° | 2i—4 Do. 1st Mt. Db. Ва..................... Stock 5 5% | 102—106 

Do. 6% Cum. Pref. ... en 5 6 3/- 4—4 Potteries Electric Tiaction Со. Ltd.| 10 4 8/. 6—7 

Do. 44% lst Mort. Deb. Red ......| Stock i 44% | 98—97 xd Do. 5% Cum. Рге!.......... PENS 10 5 5/- 7—8 
Folkestone Elec. Supply Co., MEME 5 5 2/-* T Do. 4j Deb. Red... өө... Bock 4 4X —101j 

Do. 57 Cum. Pref. ...............-... 5 5 2/6 5— ti Provincial Tramways Co. Ltd. е. 10 8 817 4—5} 

Do. 4$% 186 Deb. Red ............... Stock 4t 43% | 97—100 xd : Do. 6% Cum. Pref. . 10 6 ej. [| 104—114 
Hove Electric Lighting Co., Ltd. ..]. | 5 4-* | 7 South Met, Elec. Trams & Ltg.Co.Ld.| . 

1. of Wight E. L. & P. Co., Db. Ва... | Stock 44 43% 99 6% Cin. Pf. Prov. Certs. (15/- pald) 1 — ња. H-—Hxd| +, 
Kensington & Kni htabridge E.L. Co. 5 10 5/.* 94—104 Du. 4% Deb. Red.. Stock — 86/3} 

Do. 44% Deb. Көй... Stock 4 4% | 97—100 xd Sunderland Dst. E.Trs.1st Mt.Db:Rd.| 100 б 6x | 89—98 
Kens. & N't'ng Hill E.L. Cos. РЬ. Rd.| Stock 4 45 | 99—101 Yorkshire (West Riding) Elec. Trams б — — 1$—1 = 
London Electric Supply Corporation 8 4 Do. 6% Cum. Pref. ..... .........-...-. b — — 

D. 6 PU еооооо eb Red... Sto d : Do. 417 lst Deb. Red 060 Ф006 006 оогоо Stock 4j 44X 9 — 

4% 1st Mort. Deb. R evades c i | , i 
Metropolitan Elec. Supply Co., іла. 5 10 -4 TELEGRAPH AND TELEPHONE 

Do. 43% Cum. Pref. .................. 5 4 Anglo-American стеевтарњ € Co: Ltd.| Stock 8} 15/-* 684—704 

Do. 18% "Mort. Deb. Red ......| Stock 4 Do, 6% Pref. Ord. .. ..................| Stock 6 80/-* | 112—11 +} 

Do. 8}% Mort. Deb. Red ............| Stock 8 -1 Do. Def. Ord. „| Stock | 10/- | — | 4—97 -iè 
Midland ‘Corp. for P. Dist. 1st Mt. Di». [100 & 500 Commercial Cable Co., is 45 Deb. Red. Stock 4 . 4% 9 
Newcastle & Dist. E. L. Co., £9 per 10 5 Direct Spanish Telegraph Co. Ltd. . 5 4 2/-* — 

Do. 44% Mort. Deb. Red ДЕД Stock 4} Do. 10% Cum, Pref. €e90600»009009000090 одо b 10 5 -* —9 
Newcastle-upon-Tyne Elec. Supply.. 5 8 Do. 447 Debs. . ЕНЕН 50 4 УА 98—101 

Do. £2 Pin. 16/- раій.. .......... 5 = Direct United States Cable Co. Ltd.. 20 8 4/- | 154—16 

Be. 5» Pref. (i И paid) acces 5 5 Direct West India Cable Co. Ltd, 

rm КЫ О: 5 = 447 Reg. Debs. Кеа.................. 100 4 | 47 | 99—101 
Notting ill Elec. Yo T Ld... 10 Ti Eastern & 8. African Lid., 47 МЕ реб] 100 4 4% | 99—101xd| -9 

ро. 47 18% Mort. b. Sx — 100 4 Do. ~ do. (Mauritius e) . 2% 4 4% | 100—102 
Oxford Electric Co., Ltd. ............. 5 T Eastern Ext. Australasia & China .. 10 T 2/6" | 1834—14 + 

Do. 4% Deb. Red... Stock 4 Do. 4% Mort. Deb. Perp. оно...) Stok 4 4% | 105—107 xd 
Bt. James and Pall Mall EL со. T4. 5 124 Eastern Telegraph Со. ...................| Btock 7 25/- | 187—142 

n 7 асов, Pref... eevee б 7 Do. 817 Pref. e5900*0000009090000900090999 Stock 8j 17/6 56—68 

i% De b. Red. . Stock 3j -1 Do. 4% Mort. РБеЬ.....................] Stock 4 4% | 100—108 + 
о; Mkt. Elec. Sup. Co., Ltd. b 4 G. N. Tel. Co. (Copenhagen) .. sis 10 24 bj- M 
Do. 4% Dub. Red .....................| Stock 4 Indo-European Telegraph Co. Ltd.. 25 18 — 
South London Elec. Sup. Corp. Ltd. 5 4 Marconi Wireless Telegraph Co. Ltd. 1 — — dcl 
‘South Metropolitan E. L. & P. Co.... 1 2] National Telephone Co., Ltd., Pref...| Stock 6 6y | 109—111 

Do. T у Cum. Pref. ..................... 1 7 Do. Deferred ... поен неон. Stock 5 5% | 111—118 +4 

Do. 445 Ist Deb. Red ........... Stock 4j Do. 67 Cum. Ist Pref. sesse seoses.. 10 6 6/- 11—13 
Urban ioe ind d Сб» Ltd. ....... b 5 Do. 07 Cum. 2nd Pref. .............. 10 6 6/- 10—12 

000000000006 TER о0о о», 5 5 Do. 57 3rd Pref. . 6 000 000000 000 000 060 b $ 2 6 1 

Do. A lat Mort. Deb. Red ..... Stock 4} Do. 837 Deb. Red о.е... Stock 34 84% 984 +} 
Westminster Elec. Sup. Corp., Ltd. 5 18 -i Do. 47 Deb. Red... Stock 4 ү 100—102 

Do. 44% Cum. Pref. ............... 5 5 West шц Telegraph &` TAd. ... M : 4" 10—10 

Western Те egraph о., — - 
Bak pu Mis RE me b | Stock 4 4% 94—96 н нона : рне Dis 
er aterloo 4% Perp. De y — 
Central London .. ннн.) Stock 4 4%% | 79—81 MANUF ACTURING 
Do. Ф Preferred... ossesasessseess | ВОСК 4 4% 96—98 -1 Aron Electricity Meter Co., Ltd. ...... 1 — — йу t» 
D ferred.................. — Stock 4 — 69—72 -1 Do. 6% Cum. Pref.. 1 44 1/2]* { =й 
u Debentures............ Stock 4 4% | 105—107 British Insulated & HelsbyCables, Ld. 5 8 4/- i 
Ch. a Eust. & Hamp. Pp. Db... Stock 4 4% 85—88 Do. 6% Cuin. Pref. . *0909009€ 5 6 8 е -4 
e and South London .........| Stock 17 217* 44—46 ха | +1 Do. 44% Ist Mort. Deb. Red ...... Stock 4i 4} 100—103 
53 Pe Deb. — Ries 4 47 104—107 British Tnhomson-Houston Co., Lt td. 
ро Perp. Pref. 1891 ............| Stock 5 67 |117—120xd) —2 44% 1st Mort. Deb. Red . Stock 44 | 43% | 94—93 
Do. ? Perp. Pref. 1896  ............| Stock b 5% 113—116 xd! -3 British Westinghouse Electric Ма, 

Do. 52 Porp. Pref. 1901 ............| Stock 5 57 | 112—116 ха -1 Co., Ltd., 6% Pref. e| 5 = 8/-* | 1-14 >$ 
Great Northern & City Pref. “А а T 10 4 4/-* 81—3] xd Do. 47 Mort. Deb. Red............... Stock 4 4% 70—74 —1 
Gt. Northern, cca Brompton 10 4. 4/-* 7—8 Brush Electrical Engineering Co....... 2 24 1/- ly + 

Do. 4 Earp Deb.. ‚өөө өө... BLOCK 4 4% 89—91 Do. 6% Pref. ues eee eerta Rin e: 3 6 2h 14—9 + 
м ons. . ess Stock — — 5—7 Do. 44% Perp. Ist Deb. — — COOK 4 4 3 95—97 

Do. БУА Р ‚ Pref. Red... о оеосооо сосе Stock — тӘ, 7—10 Do. 47 Perp. 2nd Deb. ооооос ова во е Stock 4 ^ 80—83 
Metropolitan наанаа COCK 2 14% | 473483 xd} +14 Callender’s Cable and Const. Co., Ld. 6 10 5/- . 104 

Do. lus Tanda. 999009008000 бое оосо Stock 2 217 70 —79 xd -9 Do. 57 Cum. Pref. *»»500000000000 900090 5 5 2/6 rd 

Do. Y Deb. 9909090060609 0009000€99 906090095 Stock 8 3 УД 97—99 ро. 447 lst. Mort. Deb... 00000000006 Stock 41 44% 106—1 

Ро. 84% A” DOD. ..................| StOuk 8 34% 95—97 Consolidated Electrical Со, Lu... "e" 1 — Td. 4 

Do. 847, Preference............ ve sesse | Stock 8 34% 87—90 xd | -4 Crompton & Co., Ltd. — 8 8 1/6 14-21 = 5 

Do. К 7 ' A" Pref, ..................| Btock R 837 86—89 xd | —4 Do. 5% 1st Mort. Reg. Deb. .........|50 & 106 6 5% 94—97 

Do. 34% Convertible ETE esses... | Stock 8 84% 84—87 xd -8 Dick, Kerr & Co., Ltd... ........ ео... 1 10 2/- 1,5—1}3 
Metropolitan District .....................] Stock — — 17—18 t 1$ Do. 67 Cum. Pref. cs us 1 6 7łd.* lh—l& -À 

Do. 6% Pref. Deb. .....................| Stock 6 6% 184—139 | Do. 447 Deb. Кеа . Stock 4 44% | 101—104 

Do. 4% Pref. Deb. пенен. Stock 4 +7 58—98 Pascoe hen United "A. “88 paid 5 4 2 1j—1 

Do. 4% Pref. Deb. (1903-5) .. Stock 4 47 85—90 do. (fully paid) 5 4} 4/2 21-2 

Do. 3% Cons. Rent charge .........| Stock 8 3% 72-74 Do. 4% Deb. Red........................| Stock 4 4% 85—8 

Do. 4% Midland Rent стано е . ...| Stock 4 47 107 —109 Do, 57 2nd Deb. Кейын. Stock б 5% 90—95 

Do. Guaranteed 47... es Os] Stock 1j 14% 69—74 Electric Construction Co., Ltd. ...... 2 — 1/7} — 

Do. Extension Pref. (5% Stock — — 35—43 Do. 7% Cum. Pref. . — 2 T 2/99 | 1— 

Ass. Ext. Pf. Guar. hy Ù. E . Rs. Co.| Stock — БУА 56—60 ха -2 Do. 4% Perp. 1st Mert. Deb. ...... Stock 4 4 81—84 
Underground Elec. Railways Co о! General Elec. Co.,Ltd., 5% Cum. Pref. 10 5 b[- 81— 

London 5% Profit Shy. Sec. Notes) Various 5 57 89—91 Do. 4% Ist Mort. Deb. Red .........| Stock 4 4% 94—97 
Waterloo and City.. | Stock 31 37 — Henley's (W. T.) Tel. Works 08 a b 15 5/-* | 114—121 
Whitechapel and Bow 4% Deb. ........ Stock 4 47  |107—110 Do. A Cum. Pref. ... ie 5 4 2/5 | 5,%—5{% 

Do. 447 1st Mort. Deb. Red - eesse] Stok 4 44% | 107—109 
ELECTRIC TRAMWAYS, LR. & G. P. Co, Ltde.ctccccscsssecseces-| 10 10 | 15/* |153—164 
Bath Electric Er Ltd.. 1 5 1/- i1 Do. 47 Deb. Кей... 100 4 4% | 100—102 +1 

Do. 57 Cum. Pref. n — TIE 1 5 64. 18-1, Tel. Const. & Maintenance Co. ......... 12 15 12/-* | 301—382 Ti 

Do. 4141; Deb. Red.. ...| Stock Hi 444 |101— 1o4xdj -1 Do. 4% Deb. Вав. Red ........... ET 100 4 4? 100 —10 
Віга. & Mid. Trs., Ld. 1st Db. Rd. .. Stock 4 14, 97 99 J White (2. 'G.)& Co., 67; Cum. Pref. . 10 7 6/- 94—10 
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LOCAL NOTES 


ACCRINGTON: Electric Tramway Construction.—The re- 
construction of the existing tramways for electric traction will 
commence in March. 

ACTON: New Loan.—A Local Government Board inquiry 
was held last week into an application by the Urban District 
Council for a loan of £20,000 for electric lighting purposes. 
Opposition was offered by the Ratepayers' Association. 

BEDFORD: Electric Tramways.—The Corporation has in- 
formed a private company that it 15 not prepared to give consent 
to the construction ot tramways in Bedtord. It may be added 
that the Corporation obtained a Tramway Provisional Order in 
1900, but the town clerk has now been instructed not to take any 
further steps with a view to obtain an extension of the time 
within which the tramways are to be constructed. 

BRADFORD: Presentation Ceremony.—On Thursday last 
Mr. Alfred S. Blackman, city electrical engineer and manager, 
severed his connection with the Bradford Corporation to take 
up a similar position, to which he was recently appointed under 
the Corporation of Sunderland, the occasion being marked by a 
double social event. A dinner was first held at the Great 
Northern Victoria Hotel, at which Mr. Blackman was enter- 
tained by the heads of the various departments of the under- 
taking. After this the party proceeded to the Rawson Hotel, 
where a smoking concert had been arranged, at which some 180, 
out of a total of 260 engaged in the department, assembled to 
do honour to their late chief. At this Mr. Thomas Roles, late 
chief assistant and successor to Mr. Blackman, presided, and 
supporting him, along with Mr. Blackman, were Alderman G. H. 
Robinson and Councillor Jas. Hustler, chairman and deputy- 
chairman respectively of the Electricity Committee, Mr. C. J. 
Spencer, general manager of the City Tramways, members of the 
staff, and others. During the evening Mr. Roles presented to 
Mr. Blackman, on behalt of the employees, a handsome solid 
silver rose-bow! and a pair of silver vases, all suitably inscribed. 
During the speeches several references were made to the great 
and arduous work accomplished by Mr. Blackman during his 


term of осе at Bradford, involving a capital expenditure of. 


about £240.C00. 

BURNLEY: Vill Fire.—On January 29th a serious fire oc- 
curred at the large mill of J. R. Cooper and Co. The fire 
started in the boiler-house, and this and the engine-room were 
practically destroyed. The weaving shed and a ropery adjoin- 
ing were not much damaged, and arrangements have been made 
with the Burnley Corporation Electricity Supply Department 
for a temporary supply of 200 h.p. for a period of six months 
to drive this undamaged section of the mill. Four motors will 
be installed, and the work is to be carried out immediately. 
This will be the first weaving shed to be driven from the Cor- 
poration supply. 

COLWYN BAY: The Light Railway.—The agreement between 
the Colwyn Bay Urban District Council and the promoters of 
the Colwyn Bay Light Railway, of which we gave particulars 
on p. 133 of our issue for January 17th, has been ratified by 
the Council. The Light Railway Commissioners’ inyuiry took 
place on Thursday last, and the scheme was approved. 

HESTON AND ISLEWORTH: Electrical Exhilition.—An 
electrical exhibition, which will be opened at Heston and Isle- 
worth, by Sir Clifton Robinson, on February 13th, will 
remain open until February 20th. A number of the leading 
electrical manufacturers are exhibiting, and a comprehensive 
display of running machinery, motors, heating, and cooking 
apparatus, arc lamps, fittings, &c.. has been arranged for. In 
addition, several consumers are taking part, and a model bakery 
will be showa with electric dough-mixer, &c., at work. "There 
will also be a model hairdresser's shop, with electric brushes, 
&c.. in actual use. Messrs. Pears, who have recently been con- 
nected to the District Council's mains, will show an interesting 
exhibit of soap manufactured by electrically-driven machinery. 

HULL: Electricity Estimates.—Making allowance for the re- 
duced tariff put into force in October last, it is estimated that 
there will be a net profit on the’ electrical undertaking for the 
year 1906-1907 of £1,915. In connection with the estimates, the 
chairman of the Electric Lighting Committee protested against 
the action of thé. Local Government Board in reducing the 
periods during which loans had to be repaid. 

KHARTOUM: Electric Lighting.—On Tuesday, January 
22nd, Khartoum was for the first time supplied with elec- 
tricity for street lighting and private supply. ‘The whole of 
the plant has been installed by Messrs. Siemens Schuckert 
Werke, the generating plant consisting of two 48 kw. and 
one 52 kw. alternator, driven by belts from three oil engines, 
of the two crank two cylinder Otto Deutz type. Current is 
generated at 5,000 volt, three phase, with a periodicity of 50 
cvcles. Six transformers are distributed through the town 
where the pressure is lowered to 230 volts. The transformers 
are erected in sheet-iron kiosks, and from these bare copper 
overhead wires on wooden poles serve both public and street 
lighting circuits. - 

LANCASHIRE: New Tramways.—The Lancashire United 
Tramways Co. are about to open a new section of line from 


Worsley Village to Winton and Peel Green, running on the Sal- 
ford Corporation's system from Winton to Peel Green, arrange- 
ments having been made between the Corporation and company. 
This arrangement will prove ot great benefit to the village of 
Worsley, which is now being transformed by Lord Eilesmere 
into a model village. 

LEICESTER: Opposition to Electric Power Bill.—It has been 
decided to petition against the Leicestershire and Warwick- 
shire Electric Power Bill, which seeks an extension of time 
for the construction of the works authorised under its existing 
Acts of Parliament. 

LONDON COUNTY COUNCIL.—-At a meeting of the Council 
on 'l'uesday estimates for the following new tramways and recon- 
structions were passed :—New tramway from Grove Lane, Dul- 
wich, to Stewart's Road, Peckham : track work, etc., exclusive 
of rails, £31,800; cables and cable ducts, £6,000. Reconstruction 
of existing tramways in Goswell Koad, Pentonville Road, and 
Gray's Inn Road, and construction of authorised lines to St. 
John's Street: track work, etc., exclusive of rails, £105,300; 
cables and cable ducts, £10,560. An estimate ot £81,000 ior 
the purchase of rails, fastenings, etc., was passed. А discus- 
sion took place with reference to the height of the Aldwych 
subway, it being contended that it should have been made 
sufficiently high to allow double-deck cars to pass through. 
Captain Hemphill, the chairman of the Committee, replying to 
observations made, said that to make the subway sufliciently 
large for double-deck cars would have increased the cost by 
trom 50 to 100 per cent. With regard to a suggestion that it 
had been thought that cars with double-decks could go through 
the subway, he could assure those present that nothing of tne 
sort had ever been contemplated. 

LONDON: Marylebone.—The Borough Council has decided 
to oppose the London County Council Electric Power Bill. We 
pointed out, in an article on the Power Bills in our issue for 
January órd, that for some reason, the undertakings of the 
Marylebone and Woolwich Councils were exempted from the 
purchase clause in the County Council Bill. which applies to the 
London Borough Councils. Of course, as was quickly perceived 
by the respective Councils, they would still be liable to competi- 
tion in the event of the County Council Bill passing, and follow- 
ing the lead of Woolwich, the Marylebone Council is also oppos- 
ing. | 

Another Bill which has exercised the minds of the Marylebone 
Council is that of the Central London Railway. This proposes, 
inter alia, to construct a subway from the Bond Street Station 
to the northern side of Oxford Street, under the roadway at a 
depth of some 20 ft., to the site of the proposed new store 
pos of Messrs. Waring and Selfridge, Ltd. The Legal and 

arliamentary Committee recommend that the Bill be opposed, 
first, to secure protection for the Council's sewers, &c., and 
further, to secure that the general public be allowed free access 
to the subway at either end. Some strong opinions were ех: 
pressed at the attempt of a private company, through the 
medium of a railway company, to secure the use of the public 
streets in this way for their own purposes. So far as the Bill 
explains the matter, the subway is intended as a private one, 
for the use only of persons desiring to visit the stores in ques- 
tion. · i 

Camberwell.—A petition against the London County Council 
Electric Power Bill is to be lodged. The Council will also 
be represented when all the Power Bills come before the 'Parlia- 
mentary Committee. 

The London County Council is meeting with opposi- 
tion on both sides of the River Thames to its proposals 
for the use of the overhead system of traction. The Camber- 
well Council has reaflirmed its decision to object to the overs 
head system on the tramway extension to Lordship Lane and 
Forest Hill. | | 

Hackney.—Trial trips have been run upon the converted tram- 
way from Stamford Hill to Shoreditch. The lines will be 
opened: on Wednesday next. 5 i 

Hammersmith.—The Electricity Committee reported on Mon- 
day having further considered the matter, which had been pre- 
viously before them in December, respecting the proposed in- 
stallation at Olympia of two motor generators for the purpose 
of transforming the alternating current into continuous current. 
The engineer reports that a considerable supply of continuous 
current will shortly be required at Olympia, and to expedite 
arrangements tenders have been invited for the plant, the esti- 
mated cost of which was £1,400. 

Islington.—The Borough Council is recommended to give its 
consent to the tramways along Essex Road to Kingsland Road, 
but the County Council has been informed that the right is 
reserved to oppose the Bill, either on preamble or clauses. A 
commencement has been made with the conversion of the High- 
gate Archway—Highway tramways, which, when completed, 
will permit of through communication from the county boundary 
at Highgate to the Strand, by way of the Aldwych subway. 
The County Council has again asked the Borough Council to 
consent to the adoption of the overhead trolley system ‘n 
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Seven Sisters Road, Parkhurst Road, and Camden Road, but 
local feeling seems to be still against the proposal. 

Metropolitan Water Board.—Petitions are to be deposited 
against the following bills in this session of Parliament :— 
London and North-Western Railway, Lower Thames Tunnel Rail- 
ways, L.C.C. Tramways and Improvements, L.C.C. Electric 
Supply, London United Tramways, Administrative County of 
London and District Electric Power, London and District Elec- 
tric Power, London Electric Supply, North Metropolitan Electric 
Supply, and West Ham Corporation Tramways. 

Paddington.—The General Purposes Committee of the Borough 
Council reported on Monday being in communication with the 
Metropolitan Electric Supply Co. in regard to the proposed 
removal of their Amberley Road generating station, and a reduc- 
tion in the price charged for current. The committee state that 
they hope soon to be in a position to fully report upon the 
matter. 

Southwark.—A return is to be prepared for the information 
of the councillors showing (a) total loans on electric light; (b) 
amount paid off; (c) amount outstanding with interest thereon; 
(d) engineer's estimate of present value of machinery; (e) of 
annual depreciation; (f) of probable life of the electric light 

lant; (g) amount of cost of manufacture per unit for street 
ighting; (А) private; and (i) power; (j) price charged per unit 
for street lighting; (k) private; and (7) power. 

MANCHESTER: Failsworth Electric Supply.—The Man- 
chester Corporation, having failed to get a sufficient guarantee 
to justify the laying of mains in Failsworth for the purposes 
of electric supply, has deferred the matter for the present. 
It will be remembered that the Failsworth Council has been 
complaining at the delay. 

MANCHESTER: Tramways Bill.—Little interest appears to 
have been shown in the poll concerning the tramways bill of the 
Corporation. Only about 12,000 voters registered, out of a total 
of 120,000 electors. The result was completely in favour of the 
bill, which will now go forward as deposited. 

NEWARK: Electric Lighting Provisional Order.—The Mutual 
Electricity Supply Co., having asked for an interview with 
respect to an application for an Electric Lighting Provisional 
Order, the Council has agreed to open negotiations. Mr. A. B. 
Mountain, the borough electrical engineer at Huddersfield, is 
advising the Council as to their position in respect to their 
order, and he has been engaged to report generally, at a fee of 
25 gnineas. 

OLDHAM: Telephone Facilities.—A reply from the Post- 
master-General to complaints received as to the adequacy of the 
trunk telephone communication between Oldham and Manchester 
says that during the past fifteen months ten additional trunk 
circuits have been brought into use from Oldham to various 
places, including four to Manchester. Eight others, including 
six to Manchester, have been authorised, and it is hoped that 
the circuits between Oldham and Manchester recently authorised 
will be completed and brought into use at an early date, so 
that the delay in getting through from Oldham to Manchester 
and other places will be done away with. 

OTLEY: Provisional Order Revocation.—' The Board of Trade 
has refused to reconsider its decision to revoke the provisional 
electric lighting order of the Council, which it has held for 
several years without taking any action. A Morley firm is said 
to have made an offer to purchase the order, but the Council 
n been informed that they have no power to dispose of the 
order. 

STOURBRIDGE: Provisional Order.—The Board of Trade 
has formally approved the transfer of the Council’s electric 
lighting provisional order to the Shropshire, Worcestershire, 
and Staffordshire Electric Power Co. 

SUNDERLAND: Tramways Profits.—The Tramway Commit- 
tee, in a statement concerning the tramway undertaking, anticipate 
a surplus of 26.000 for the vear ended March 31st next.’ The tota] 
receipts are put at £71,000. and the total expenditure at £66,273. 
Electrical energy will absorb £12.950, and the committee has 
expressed the opinion that a revision of the rates now charged 
them bv the electrical department is necessary. 

WOOD GREEN: Prorisional Electric Lighting Order Exten- 
sion.—The Board of Trade has granted a twelve months’ exten- 
sion of time in connection with the Council's electric lighting 
order. More than one attempt has been made to put the order 
into force, but the Council's rooted objection to take a supply 
from the North Metropolitan Electric Power Supply Company 
has prevented any definite steps being taken. 

WORCESTER: Electricity Accounts.—The accounts of the 
Corporation electricity department show a deficit of £183 after 
paying interest and sinking fund to the extent of £7,415. 
The estimates for the year showed a loss of £360. 


Personal.—M. ID'Arsonval has been promoted to the rank 
of commander in the Legion of Honour. 


Glasgow Telephone Operators.—Dissatisfaction exists amongst 
the telephone operators of the Corporation system now that the 
undertaking has been acquired by the Postmaster-General. The 
maximum wage is said to be smaller and the hours longer than 
under the Corporation régime. 


CORRESPONDENCE 


THE CRAMP NEUTRALISED REPULSION 
MOTOR. 


To the Editor of ELECTRICAL ENGINEERING. 


SiR,—In reply to the letter from Mr. Fynn, pub- 
lished in your issue of Jan. 815%, I wish to say that 
in the correspondence to which he has referred will 
be found a phase diagram, and a short discussion of 
the magnitude of the quantities involved, from which 
the theory of my motor should be quite clear. I have 
alsa given, in my Manchester paper, the circle dia- 
gram for the machine, and have compared this with a 
similar diagram for the simple series motor. What 
more I can do to satisfy my critic it is hard to see. 
Perhaps if I here point out the two main points upon 
which we differ it may help him to modify his views. 
His first mistake is in stating that ¢ must in any 
case be by far the greater component of dm. By his 
own theory, 

ф « magnetising current, 

ф, с load current. 
Hence $' is only greater than $4 if the magnetising 
current is greater than the load current, which, of 
course, in a properly designed motor will not occur at 
or near full load. 

His second mistake is in stating that $, and Е. are 
always practically in quadrature. For since he admits 
that ¢, is proportional to the load current, it is only 
when this latter is very small that E, and фы can be 
in quadrature. 

If Mr. Fynn is wrong in the above particulars nearly 
all his conclusions fall to the ground. That he is 
wrong in the case of my first design is shown by the 
fact that the first tests give the ratio ф, : ф as at 
least 8: 1. 

Perhaps Mr. Fynn will find the action of the 
machine more clear if he imagines limb 3 placed on 
the other side of limb 1; this form is one of the three 
varieties mentioned in my letter to the Electrical Re- 
view of May 25th, 1906. 

WILLIAM CRAMP. 

Manchester, Feb. 2nd, 1907. 


THE NATIONAL PHYSICAL LABORATORY 


N view of the criticisms that have been levelled at the 

National Physical Laboratory in recent times, concerning 
the work of the institution, the announcement that a Com- 
mittee of Investigation has been ва has considerable 
importance. The Committee is as follows:—The Right Hon. 
G. W. Balfour (chairman); Sir Andrew Noble, Bart., K.C.B., 
F.R.S.; Sir J. Wolfe Barry, K.C.B., F.R.S.; Mr. W. J. 
Crossley, M.P.; Mr. R. Chalmers, C.B.; with Mr. С. C. 
Upcott, of the 'Treasury, as secretary. 

The function of this Committee is to inquire generally into 
the work now performed at the National Physical Laboratory, 
with special reference to the tests undertaken there, and the 
lines оп which any further development of the work of the 
laboratory should proceed. 

The nomination of the above Committee may be traced to 
the dissatisfaction of owners of private testing laboratories 
at what they regard as a breach of the original powers given 
to the National Physical Laboratory under the Report otf the 
Treasury Committee in 1897. ‘The reference to that Com- 
mittee was:—''To consider and report upon the desirability 
of establishing а National Physical Laboratory for the testing 
and verification of instruments for physical investigation; for 
the construction and preservation of standards of measure- 
ments; and for the systematic determination of physical 
constants and numerical data useful for scientific and in- 
dustrial purposes. and to report whether the work of such 
an institution could be associated with any testing or standard- 
ising work already performed wholly or partly at public 
cost." The Report of the Committee left no doubt that it 
was not its intention that the National Physical Laboratory 
should compete or interfere with testing work carried out in 
private laboratories. It further stated that a national laboratory 
would be of great practical use to the commercial community 
in testing the various forms of measuring instruments, which 
otherwise cannot be tested under legal authority. 

For a considerable time, however, a feeling has existed 
in the minds of owners of private testing laboratories that 


FEB. 7, 1907. 


ELECTRICAL ENGINEERING 


275 


the work carried out by them has been competed for by the 
National Physical Laboratory, and questions were asked in 
the House of Commons in May and July of last year. The 
first reply was to the effect that the members of the Treasury 
Committee, with one exception, became original members of the 
Executive Committee of the National Physical Laboratory, and 
that they had been careful to keep their work within the 
terms ot the Report. It was also suggested that any complaints 
as to the nature of the testing work done and the rates and 
charges would be carefully considered by the Committee. Sir 
Benjamin Stone asked whether the Secretary to the Treasury 
was aware that commercial, mechanical, and physical tests 
such as the determination of the tensile and compressive 
strength of structural materials, the determination of the elec- 
trical conductivity of materials, the determination of the 
melting points of solids and liquids, the determination of the 
calorific value of fuels, and the photomicrographical examina- 
tion of metals and alloys were being undertaken at the National 
Physical Laboratory, or were included in the circular of 
charges of the laboratory, and that under the heading of 
testing of materials of construction, they offered to test 
shafts, joints, ropes, and chains. If so, would such competi- 
tion with private practitioners be stopped, in view of the 
recommendations of the Treasury Committee in 1898 that it 
would neither be necessary nor desirable to compete or inter- 
fere with the testing of materials of various kinds, as carried 
out in private or other laboratories. In a printed reply it 
was stated that the mechanical and physical tests referred to 
in the question formed part of the work of the National 
Physical Laboratory, and were contemplated when it was 
founded. It was further pointed out that the last paragraph 
of the question was not one of the recommendations of the 
Report of 1898, but was taken from Clause 9, and should be 
read in connection with the rest of the Report, which clearly 
contemplated such tests. The Committee had always borne 
in mind the desirability of not interfering with work which 
was, or could be, satisfactorily done outside the laboratory, 
but there was considerable difficulty in laying down a precise 
definition of the classes of work which might properly be 
undertaken by the laboratory. The Treasury was, however, 
in communication with the Royal Society on the subject, with 
the view of ascertaining whether the existing regulations re- 
quired amendment. 

Of the Committee now appointed, three members, viz., Sir 
Andrew Noble, Sir John Wolfe Barry, and Mr. Chalmers, were 
also members of the Treasury Committee of 1897. An im- 
partial investigation should therefore result. The Committee 
of investigation has presumably been formed with the primary 
object of ascertaining whether the work of the laboratory has 
been confined to that which was contemplated by the Com- 
mittee of 1898, when it issued its recommendations. 


TENDERS INVITED AND PROSPECTIVE BUSINESS 


BELFAST.—The Corporation invites tenders for boilers, super- 
heaters, mechanical stokers, economisers, pumps, and pipe-work. 
Specification, &c., may be obtained from the city electrical 
enzineer on payment of two guineas, which will be refunded. 
Tenders, endorsed ‘‘Tender for Boilers, &c.," to be lodged with 
Sir Samuel Black, City Hall, Belfast, not later than 11 a.m. on 
Monday, February 11th, 1907 (see an official advertisement last 
week). 

BERMONDSEY.—To meet the increasing demands for electri- 
cal energy the Electricity Committee report that it will be neces- 
sary to extend the mains in sixteen streets at an estimated cost 
of £8.557. Application is to be made to the L.C.C. for sanction 
to borrow this amount. 

BLOEMFONTEIN.—The Corporation is issuing a loan of 
£180.000 for electric lighting and other extensions. 

BURNLEY.—An extension of the tramways from Duke Bar 
to the borough boundary at Haggate, a distance ot 1j miles, is 
contemplated. 

BURNLEY.—Mr. Starkie, the Borough Electrical Engineer, 
has received instructions from the Electricity Committee to pre- 
pare designs for a new boiler-house with a capacity of 2.000 h.p. 

CARDIFF.—The Tramways and, Lighting Committee have 
asked permission to secure the sanction of the Local Govern- 
ment Board for a loan to cover the cost of laying high-tension 
cables to the docks. This will give an independent supply to 
this district, and prevent another breakdown, such as was 
recently exnerienced. | 

CHELTENHAM.—The Electricity Committee has гесот- 
mended that a loan of £8,000 be applied for in order to extend 
the electricity works by the addition of a 1,000 kw. set. 

DARLINGTON.—A 500 kw. generating set is required. Forms 
of tender, &c., can be obtained from the Borough Electrical 
Engineer on payment of one guinea, returnable, and tenders are 
to be sent to the Town Clerk by February 8th. 

DUDLEY.—The Council is being asked to borrow the sum of 
£10,641, which has been sanctioned by the Local Government 
Board. in respect of electric lighting extensions. 

EASTBOURNE.—A 750 kw. turbo-alternator and condensing 
plant is required. Tenders to the Borough Electrical Engineer 
by February 11th. 


ECCLES.—The Eccles Education Committee are asking тог 
tenders for an electric lighting installation in the Lewis Street 
Schools. Copy of general conditions, &c., on payment of 
10s. 6d., returnable, trom tae Borough Electrical Engineer, and 
tenders to the Town Clerk by February wth. 

GLASGOW.—'l'he Corporation invives tenders for the work 
in connection with the proposed alwration and additions to 
Pinkston power-house. Storms of tender are to be obtained 
from the General Manager of the Tramways Department, 46 
Bath Street, Glasgow. Tenders not later than February 8va. 

HEBBURN: 7’ramways.—lt is staved that negotiations are 
being carried on with the British Electric Traction Co. as to 
the construction of tramways. 

HULL.—In the current estimates of the Electricity Depart- 
ment, provision has been made tor additions to the transformer 
plant in East Hull, a new sub-station, and'equipment, and the 
necessary motors, under the hiring out scheme. 

JAPAN.—Information comes from the Belgian Legation in 
Tokio, that a Japanese company, with a capital of 15,000,000 
yen (about £1,500,000), has been formed to construct an under- 
ground electric railway in that city. The length of the tunnel 
will be twelve miles; and, in view of the nature of the soil and 
the cheapness ot labour, it is hoped that the cost of construc- 
tion will not exceed 1,250,000 yen (about £125,000) per mile. 
It is said that similar schemes are on foot in other large 
Japanese cities. The Bulletin adds that the Tokio Electric 
Tramways Co. have formulated a demand for permission to 
extend their system by the construction of 60 miles of fresh 
lines. 

KENDAL.—A sub-committee has been appointed to supervise 
the proposed alterations at the electricity works.  - 

LONDON COUNTY COUNCIL.—The County Council invites 
tenders, not later than February 12th, for the road work and 
platelaying required for the reconstruction for electric traction 
on the conduit system of the tramways in Tooting High Street, 
Mitcham Road, and from Goose Green’ to Peckham Rye, and 
for the reconstruction of the existing tramways in South Lam- 
beth and Stockwell Road, from Vauxhall Station to Brixton 
Road. The total length of line is about 73 miles of single 
track. Full particulars from the Engineer of the Council, 
County Hall, Spring Gardens, S.W. Fee £5, returnable. Fur- 
ther information is given in the London County Council Gazette 
for January 21st. 

LONDON COUNTY COUNCIL.—Tenders are invited for 
the road work and plate laying required for the reconstruction 
on the conduit system of the existing horse tramways in Goswell 
Road, Pentonville Road, and Grays Inn Road, and for the con- 
struction of authorised tramways in St. John Street. The total 
length of line is about 54 miles, single track. Particulars from 
the engineer to the Council, and tenders to the town clerk, by 
February 15th. 

Tenders are also invited by February 19th for 500 pairs of 
maximum traction swing bolster trucks. 

The Council also invites tenders for the installation of the 
electric lights, motors, bells, and fittings at the Hammersmith 
Technical Institute (situate in Lime Grove, Hammersmith), now 
in course of construction. Specification, form of tender, and 
other particulars may be had from the chief engineer of the 
Council, at the County Hall, Spring Gardens. 

NEWCASTLE-ON-TYNE.—The Tramways Committee require 
tenders for uniforms for the tramway employees for the year 
ending March 515%, 1908. Forms, &c., from the general manager, 
to whom tenders should be sent by February 9th. 

NORWAY.—Tenders are invited by the Norwegian State 
Railways for the supply of telegraph insulators, 10,000 large and 
7,000 small. Tenders, sealed and marked, ''Anbud paa Tele- 
grafisolatorer," will be received at ''Jernbanestyrelsens Expedi- 
tionskontor, Christiania," up to 3 p.m. on the 15th February. 

Tenders are also invited for the supply to the Norwegian 
State Telegraphs of 70,000 insulators. The insulators are of 
two patterns, and are to be tendered for separately. "Tenders 
will be received up to noon on the llth February, one being 
marked ''Anbud paa isolatorer nr. 1," and the other ''Anbud 
paa isolatorer nr. 2." They should be addressed to the Tele- 
graph Administration (‘‘Telegrafstyrelsen’’), Christiania. 

Copies of the conditions and specifications, in both instances, 
together with sheets of drawings, may be inspected by British 
makers at the Commercial Intelligence Branch of the Board of 
Trade, 73 Basinghall Street, London, E.C. 

PANAMA—UNITED STATES OF AMERICA CABLE.—H.M. 
Consul at Panama (Mr. C. Mallet) reports that the shareholders 
of the Central and South American Telegraph Company have 
unanimously approved the proposal to lay a direct cable between 
New York and Panama. This will have a length of 2,200 
miles, representing a considerable saving over the via Galveston 
route belonging to the same company, and there will be only 
one intermediate station, namely, at Baracoa in Cuba. The 
company also propose to introduce into their service a telegraph 
line along the routes of the railway companies of East Oran, 
Argentina, and Buenos Ayres, on the Pacific side, besides the 
establishment of a new land telegraph between Buenos Ayres 
and Valparaiso. All these contemplated improvements are to be 
put into operation this vear. 

PORTSMOUTH.—Tenders are required for twelve months’ 
supply of stores for the electricity department. Particulars 
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from the Electric Light Station, and tenders to the town clerk, 
by February 20th. 

SALFORD.—The Tramway Committee requires stores for the 
year ending March 315%, 1908, including overhead equipment 
insulating material. Full particulars from the General Manager, 
and tenders to the Town Clerk by February 18th. 

Tenders for a year’s supply of stores are also invited 
by the electricity department, not later than February 16th. 

SOUTHAMPTON.—In a report, the Electricity and Tram- 
ways Committee recommend considerable extensions to the 
electricity generating plant. The following estimate was pre- 
sented :—Engine, generator, and sundries, £10,200; boiler and 
sundries, £3,000; trunk mains, £3,800. It has been resolved 
p to the Local Government Board for sanction to borrow 

,000. 

STOCKPORT.—Rive double-deck, top-covered, single-truck 
tramcars for overhead traction are required by the Corporation. 
Particulars from the borough surveyor, and tenders to the town 
clerk, by February 25th. 

WALTHAMSTOW.—The Council invites tenders for boiler- 
house plant, engines, and dynamos, condensing plant, water- 
purifying and softening plant, and switchboard extension. The 
work will be divided in five contracts. Copies of specifications, 
&c., from the Electrical and Tramway Engineer, Priory Avenue, 
Walthamstow. Fee £5, returnable. Tenders to the Clerk to 
the Council by February 8th. 

WEDNESBURY.—Additional cables are to be laid for light- 
ing and power purposes. 

WIGAN.—Tenders are invited for a 750 kw. generating set, 
water tube boilers, &c. Specifications, drawings, &c., from the 
Borough Electrical Engineer; fee £1 1s., returnable. Tenders 
to the Town Clerk by February 11th. 


TENDERS RECEIVED AND ACCEPTED 


BARKING.—The following tenders have been accepted for the 
light railways extensions, recently advertised :—P. and W. 
MacLellan, Ltd., Glasgow, sec. 1, rails, &c., £551 Os. 8d.; D. T. 
Jackson, Barking, sec. 2, permanent-way construction and mar- 
ginal paving, &c., £3,163 7s. 9d.; British Electric Equipment 
Co., Ltd., 265 Strand, W.C., sec. 5, overhead line equipment, 
£313 17. lid. . 

DERBY.—The tender accepted for the tramway extensions 
is that of Messrs. R. W. Blackwell and Co., Ltd., amounting 
to £29,331. 

The following tenders have also been accepted by the 
Corporation :—Babcock and Wilcox, London, Boilers, &c., 
£7,480; E. Green and Son, Ltd., Wakefield, economiser, £830; 
Musgrave and Co., Ltd., Belfast, induced draught plant, £1,650 ; 
Chain Belt Engineering Co., Derby, coal bunkers, elevators, 
&c., £3,772. 

GREENOCK.—In connection with the new Cartsburn School, 
the Alliance Electrical Co. has received the tender for electric 
lighting. 

HULL.—The Corporation has accepted the tender of the 
Lahmeyer Electrical Co. for a 500 kw. generating set for the 
Sculcoates Lane station, at £3,915. Belliss engines are scheduled. 
In reply to some discussion, protesting against the contract being 
given to a foreign firm, the Electrical Engineer stated that the 
Germans made better high tension machinery than British firms. 

LONDON COUNTY COUNCIL.—In connection with the 
reconstruction of tramways in Holloway Road, Hackney Road, 
City Road, and Bow Road, mentioned in our last issue, we now 
give the complete list of tenders received :— 


AMOUNT. 
£ s. d. 
Dick, Kerr and Co., Ltd. .......... 95.115 12 11 f Laer ty.) 
John Mowlem and Co., Ltd. ... 102,989 0 0 | 
Robt. W. Blackwell апа Co., 
Ltd; s ww" УР PER 104,514 0 0 
W. Manders, Leyton Green, 
BSSE X оиа Е 106,095 3 9 
J. G. White and Co., Ltd ...... 108,324 1 0 
Wm. Griffiths and Co. ............ 114,506 0 0 
British Electric Equipment Co., 
ju Mert 120,000 0 0 


The following tenders were received for magnetic brake equip- 
ments for 170 cars :— British Westinghouse Electric and Manu- 
facturing Co., Ltd. (accepted), £8,485; British Thompson- 
Houston Co., Ltd., £8,910. 

The following tenders have also been received :— 

For track rails and fastenings, &c., for Electric Tramways :— 
E. Le Bas and Co., London (incomplete), £27.240 5s.; the 
Lorain Steel Company, U.S.A., £28,026 10s.; Walter Scott, 
Limited, Leeds, £29.919; Bolckow, Vaughan and Co., Middles- 
brough (accepted), £31,230 16s.: Barrow Himatite Steel Com- 
pany, Limited, London, £31,965 10s.; P. and W. MacLellan, 
Limited, Glasgow, £32.758 2s. 6d.; Steel, Peech and Tozer, 
Limited, Sheftield, £35,675 10s. 

For slot rails and conductor tee rails for electric tramwavs :— 
E. Le Bas and Co., London, £20.877 10s. : P. and W. MacLellan, 


Limited, Glasgow, £20,993 5s. 10d.; Frodingham Iron and Steel 
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Company, Limited, near Doncaster (accepted), £23,047; Bolckow, 
Vaughan and Со., Limited, Middlesbrough, £25,651 5s.; Walter 
Scott, Limited, Leeds, £26,087 10s.; Barrow Hematite Steel 
Company, Limited, London, £26,658 15s. 

METKOPOLITAN ASYLUMS  BOARD.—The following 
tenders have been received for the installation of electric bells 
and telephones at the North-Eastern Hospital :—W. М. Glen- 
dinning, Rathgan Road, Brixton (accepted), £400; Lea and 
Warren, £515; Baxter and Impey, £520; Speedy, Eynon, 
and Co., £580; the Bell Telephone апа Electric Со., 
£581 10s.; W. J. Fryer and Co., £590; J. Boulting 
and Sons, £596 10s.; W. J. Furse and Co., £599 10s.; 
National Telephone Co., Ltd., £609 2s. 5d.; the Electrical 
Engineering and Maintenance Co., £610; Cross and Cross, 
£616; J. Bryden and Sons, £620 10s.; the British Home and 
Осе Telephone Co., £628 16s.; T. Potter and Sons, Ltd., 
£653; J. O. Grant and Taylor, £635; Bromley Batstone and 
Kirk, £640 19s.; Cox-Walkers, Ltd., £650; the Private Wire 
and Telephone Installation Co., Ltd., £650; Cowtan and Sons, 
Ltd., £655; Shalders and Davis, £670; Sweet Bros., £689; 
C. Pullan, £693; Electrical Installations, Ltd., £698; Vaughan 
and Cook, Ltd., £720; A. G. Barton, £783; G. Weston and 
Sons, Ltd., £789 10s.; T. Hiscock, £820; Jackson Bros., £859; 
F. A. Glover and Co., Ltd., £959. The Engineer-in-Chief’s 
estimate was £500. 

PADDINGTON.—The Borough Council has placed an order at 
£9 15s. for electric fittings for the large hall at Queen’s Road 
with C. Mickleburgh. 

POPLAR.—The Borough Council has placed an order with 
Bruce Peebles and Co. for а rewound rotor at £450. 

WIMBLEDON.—The Town Council has accepted at £310 the 
tender of S. S. Stott and Co. for an electrically-driven screen. 


MISCELLANEOUS BUSINESS NOTES 


PERSONAL.—Among the eighteen gentlemen who on Monday 
last were called to the Bar by the Honourable Society of the 
Middle Temple, we notice the name ot Mr. C. E. Brackenbury, 
A.M.1.C.E., who leaves the engineering profession for that of 
the law. 

APPOINTMENTS. 

Mr. V. A. H. McCowen, city electrical engineer at Belfast, 
has resigned in order to take up the position ot chief electrical 
engineer to the Salford Corporation. 

Mr. M. P. Plunkett, electrical engineer at Oban, Scotland, 
succeeds Mr. J. A. D. Horsley as electrical engineer to the 
Tonbridge Urban District Council. Mr. Horsley goes to the 
Harrow Electric Light and Power Co. 

Mr. A. R. Grundy, engineer-in-charge to the Bermondsey 
undertaking, has been appointed electrical engineer to the Royal 
Mint, Calcutta. 

Mr. Alexander Walker, St. John’s Road, Deptford, has been 
appointed charge engineer to the Southwark electric lighting 
undertaking. There were 83 candidates for the position, the 
чн to which is £2 5s. a week, rising to £2 15s. 
& week. 

Mr. S. A. Gomersall has been appointed switchboard attendant 
at Kendal Electricity Works. 

Mr. John Purrett, assistant electrical engineer to the Salford 
Corporation, has been appointed assistant engineer, under Mr. 
C. D. Taite, to the Lancashire Electric Power Co. 


COMPANIES' MEETINGS AND REPORTS 


ANGLO-AMERICAN TELEGRAPH.—The total receipts for 
the half-year ended December 31st, 1906, including £19,694 
brought forward from the previous halt-year, amounted to 
£245,905. ‘The traftic expenses show an increase of £11,986 
as compared with the corresponding half-year of 1905. Work- 
ing expenses amounted to £76,506, an increase of £3,340. 
Quarterly interim dividends of 15 shillings per cent. on the 
ordinary stock, and £1 10s. per cent. on the preferred stock, 
were paid on November 1st, 1906, absorbing £52,500, leaving 
а balance of £114,896, out of which it is proposed to pay the 
following final dividends :—£1 12s. 6d. per cent. on the ordinary 
stock, £1 15s. per cent. on the deferred stock, and £1 10s. per 
cent. on the preferred stock. A balance of £1,146 is carried 
forward. 

BAHIA TRAMWAY LIGHT AND POWER.—At a meeting 
of the five per cent. debenture holders on Tuesday, resolutions 
were passed authorising the issue of further debentures to the 
extent of $4,000,000. The extra capital is required for develop- 
ments in connection with the supply of electric power in Bahia. 

CENTRAL ELECTRIC SUPPLY.—The report for the year 
ended December 518, 1906, states that energy has been supplied 
to the St. James and Pall Mall Electric Light Company, Ltd., 
and the Westminster Electric Supply Corporation, Ltd., to the 
amount of 11,329,960 units. 

DUBLIN UNITED TRAMWAYS.—The accounts for the half- 
vear ended December 31st state that the amount available for 
division is £51,764, out of which it is recommended that divi- 
dends be paid for the half-year at the rate of 6 per cent. per 
annum on the preference shares, and at the rate of 6 per cent. per 
annum, free of income tax, on the ordinary shares. It is 
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proposed to place £5,000 to reserve and renewals fund, £1,000 
to accident insurance fund, and £4,000 towards maintenance 
in the current halt-year. £6,665 will be carried forward. 

ELECTRIC SUPPLY CORPORATION.—<At an extraordinary 
general meeting on Friday, resolutions were passed authorising 
the introduction into Parliament of the Company's Bill, and 
provisional orders under the Legislation Procedure (Scotland) 
Act. These transfer to the Company all the electric lighting 
provisional orders in England and Scotland originally sented 
to Messrs. Crompton and Co. It is also proposed to transfer 
the Dumbarton ‘Tramway Orders of 1904 and 1906 to a new 
company to be called the Dumbarton Borough and County 
Tramways Co. It is expected to have the latter tramways 
working by the end of this year. 

GREAT NORTHERN AND CITY RAILWAY.—The Earl of 
Lauderdale presided at the half-yearly meeting on Monday. 
The report was given in our last issue. Satisfaction was 
expressed with the result of the halt-year's trading, when 
due cognisance was taken of the varied competition with 
which the line has to contend. There has been an increase 
in the number of passengers carried and in the receipts. <A 
2} minutes’ headway is maintained during the busy periods 
of the day. Тһе percentage of working expenses to receipts 
is 50°37, as against 52:25 for the. corresponding half-year ої 
1905. The report and accounts were adopted. 

LANARKSHIRE TRAMWAYS.—The report for the half- 
year ended December 315% last shows that the revenue has 
amounted to £24,595 and expenses to £12,985, leaving a 
working profit of £11,408. To this is added £2,984, which is 
the balance brought forward from the last accounts. A sum 


of £4,000 has been placed to reserve for depreciation, £925. 


has been written off for other depreciation, and the directors 
recommend that a dividend at the rate of 55 per cent. per 
annum be declared on the shares issued prior to January lst, 
1906, carrying forward £882. An extension line to Cambus- 
lang was completed and opened for public trathic on January 
20. 

LIVERPOOL OVERHEAD RAILWAY.—The gross revenue 
for the December half-year was £39,321, and the working 
expenses amounted to £30,190. ‘Ihe number of passengers shows 
a decrease of 84,119 as compared with the corresponding period 
last year, the receipts being £415 less. The oes per pas- 
senger have increased, however, from 1°78d. to 1°80d. Expendi- 
ture hus been reduced by £1,996, with the result that there is 
a net balance on the half-year’s working of £1,657, which enables 
the payment of the full year’s dividend on all the preference 
shares. This leaves a balance of £4,246, which is carried 
forward. 

LONDON, TILBURY, AND SOUTHEND RAILWAY.—At 
the half-vearly meeting on Thursday last, Mr. A. L. Stride, 
who presided, in answer to questions said that electric tractiou 
was more expensive than steam, and at the present time all 
the companies which had adopted it were much disappointed. 
Electric traction was, however, in its infancy, and although 
the cost was not yet down to anything like the price of steam, 
it was being reduced every day. The permanent way, especially 
at the points and crossings, was worn by the rolling stock now 
in use to a much greater extent than formerly, and engineers 
experienced ditliculty in explaining the reason. He believed 
that the construction of the trucks on which the carriages 
were mounted was at the bottom of the mischief. On the 
District Railway some hardened steel rails had been laid which 
did not much exceed other rails in cost; but he thought it 
would be better to get rid of the cause of the mischief than 
to attempt to meet the difficulty in this way. 

NORTH EASTERN RAILWAY.—The directors’ report and 
accounts for the last half year show that the expenditure upon 
the electrical portion of the undertaking has been £17,036, a 
decrease of £477 over the corresponding period of 1905. The 
total capital expenditure upon the conversion of the Newcastle 
lines to electric traction to date is £261,208; the amount during 
the half-year just ended being £3,171. 

ST. JAMES AND PALL MALL ELECTRIC LIGHT.—The 
report for the year ended December ist, 1906, states that the 
connections now number 308,984 lamps, being an increase of 
229.00. 5,955,554 units were generated, and 3,671,110 units 
purchased from the Central Electric Supply Company, Ltd. The 
cost of electricity purchased from the Central Company has, 
however, been largely reduced, and further economies are ex- 
pected under the present conditions of working, which should 
provide for the payment of a dividend on this company’s shares 
in the Central Company in respect of the year 1907. The sum 
of £1.000 has been transferred from the contingency fund to 
the net revenue account. Dealing with the supply of electric 
power in London, the report states that the London Electric 
*upplv Companies, on their part, are engaged in the promotion 
of a bill to enable them to associate together for the purpose of 
dealing with this question of bulk supply by means of their 
existing organisation, and of thus avoiding the immense capital 
outlay which any fresh scheme must involve. Adverse con- 
ditions have continued to affect the business of this company 
during the year under review. and have caused a material reduc- 
tion in the net revenue, and the directors now propose to pay a 
dividend on the ordinary shares for the second half-year of 5s. 


per share, making, with the interim dividend, a total distribu- 
о 10 per cent. for the year, leaving to be carried forward 
£486. 

WATERLOO AND CITY RAILWAY.—The directors’ report 
for the half-year ended December 315%, 1906, states that the 
gross receipts of the line, less Government duty, amounted to 
the sum ot £16,726, and the working expenses to £7,527, as 
compared with £17,464 and £7,858 respectively for the corre- 
sponding period of 1905. The balance available for dividend, 
after providing for interest on debenture stock, is £8,984, and 
a dividend at the rate of 34 per cent. per annum on the ordinary 
stock will absorb £8,775, leaving a balance of £210. ‘This 
dividend is at the same rate as for the corresponding period of 
1905. The number of passengers carried exclusive of season 
ticket holders has shown a slight decline during the past four 
half-years, being 2,219,143, 2,206,695, 2,181,068, and 2,087,145 
respectively. The working expenses have remained constant at 
45 per cent. of the receipts since December, 1905. In accord- 
ance with the provisions of the South-Western Railway Act, 
1906, the railway has been transferred to the London and South- 
Western Railway Company, as from January lst. The final 
half-yearly general meeting will be held to-day. 

YORK CITY TRAMWAYS.—The directors’ report states 
that an agreement has been entered into with the York Cor- 
poration for the sale of the undertaking. The purchase price 
is £11,000. The money is to be paid on July 13th, 1909, or 
within three months after the Corporation shall have obtained 
power to work the tramways, or to construct and work the 
same as a light railway, as the case may be, whichever shall 
happen first. 

YORKSHIRE ELECTRIC POWER CO.—This company is 
progressing steadily, and substantial progress is being made 
in securing new customers. The units sold for the year 
1906 amount to 1,508,275, and the total demand is 2,072 kilo- 
watts, as against 1,402 kilowatts ou July 1st, 1906. Further 
agreements for 450 kilowatts have been signed up to December 
5186 last. 


MISCELLANEOUS CITY NOTES 


AMERICAN TELEPHONE AND TELEGRAPH CO.—Sub- 
scriptions have been invited in England and elsewhere to an 
issue of $40,000,000 4 per' cent. convertible gold bonds of 
$1,000 each, at the price of 955 London, or £191 per bond of 
$1,000. 

BRITISH ALUMINIUM CO.—It is proposed to issue 40,000 
six per cent. À cumulative shares of £5 each, and 40,000 1908 
conversion shares of £10 each. А meeting will be held to-day 
to sanction the directors' proposition. 

CITY OF BUENOS AYRES TRAMWAYS.—A further divi- 
dend of 1s. 3d. per share for 1906 is announced. 

KALGOORLI ELECTRIC POWER AND LIGHTING 
CORPORATION.—This company, which was incorporated on 
December 14th, 1906, to acquire the Kalgoorlie Electric Power 
and Lighting Corporation, is issuing £60,U00 six per cent. first 
mortgage debentures, in debentures of £100 and £50 each. The 
list closes to-day. 

KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING CO.—A circular has been issued to the shareholders 
giving notice of an extraordinary general meeting to consider 
the draft of a Bill which the directors have considered it ad- 
visable to promote in Parliament, in conjunction with the whole 
ot the other electrical supply companies in London. The fol- 
lowing are some of the principal provisions of the Bill :—1. To 
authorise agreements between any of the companies for mutual 
assistance with respect to giving and taking a supply of electrical 
energy, and to provide generating stations, &c., in combination, 
including the establishment of a joint committee to control such 
stations if necessary for the purpose. 2. To empower any or all 
of the companies to amalgamate subject to the sanction of the 
Board of Trade. 3. To modify the existing powers of purchase 
of the undertakings of the companies. 4. In consideration of 
the above to impose an obligation upon all the companies to 
supply electrical energy for power purposes or to authorised 
undertakers at a price not exceeding four pounds per kilowatt 
per annum of maximum demand and one-halfpenny per unit for 
all energy supplied. [Some further details of the Bill in ques- 
tion were given on p. 24 of our issue for January 3rd.] 

LONDON ELECTRIC SUPPLY CORPORATION.—A divi- 
dend of 4 per cent. upon the ordinary shares of 1906 is recom- 
mended. 

NATIONAL TELEPHONE CO.—A dividend of 6 per cent. 
per annum on the preference shares, and 54 per cent. on the 
deferred shares, less income tax, is recommended for the half- 
year just ended. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. 
—A final dividend of 10 per cent. is recommended, making 15 
per cent. for the year. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION.— 
A aividend of 13 per cent. per annum, less income tax, for the 
half-vear ended December 51st, 1906, has been recommended. 
This makes 12 per cent. for the vear, a reduction of 1 per cent. 
as compared with 1905. 
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NEW COMPANIES 


EXPLOSIVE TURBINE SYNDICATE.—This company has 
been formed to acquire the British and foreign patents granted 
to E. Uhlenhuth in respect of a gas turbine. No initial public 
issue. 


Carl Oppermann Electric Carriage Company.— Sitting in the 
Chancery Division of the High Court last Friday, Mr. Justice 
Parker had before him a motion in the matter of the Carl Opper- 
mann Electric Carriage Company. Ап action had been com- 
menced in February, 1905, by Mr. Henry Brown, on behalf of 
the debenture holders, and a receive: had been appointed. The 
debenture holders’ interests amounted to £2,624, and the amount 
of Mr. Opperman’s debenture holding was £1,049. In the mean- 
time, Mr. Brown died, and Mr. Oppermann is stated to have sub- 
stituted himself for him by obtaining an ez parte order. ‘This 
it was now sought to set aside. Eventually an arrangement was 
come to that the order should be discharged and the merits of 
the case gone into on the original summons. 


“The Central."—4Although it is somewhat overdue, the 
December number of 7'Àe Central (the organ of the Central 
Technical College Old Students’ Association) is an excellent 
pou The frontispiece is a fine signed photograph of 

rofessor А. С. Armstrong, professor of the college. An 
article by Mr. Maurice Solomon on carbon making is the feature 
of the magazine that will chietly interest our readers. The pro- 
cess of carbon manufacture as carried out at the Witton Works 
of the General Electric Co. is clearly explained, and there are 
some good illustrations of the various shops and machines. The 
article concludes with particulars of tests made on ‘‘Apostle”’ 
and ‘‘ Nubia ” carbons, and these are illustrated with curves of 
voltage variation and light distribution. Other articles are 
*Rusting of Iron,” by “б. T. M.’’; “Reclamation of Land 
from the Nile," by A. A. Barnes; and there is à summary of 
the works of the College session, and the usual Old Students' 
Notes, in which we observe that it has not been forgotten that 
ELECTRICAL ENGINEERING 18 edited by an old student of the 
College. 


Tramway Pole Obstructions.—A case of some interest to all 
local authorities and companies ' who have either lighting or 
tramway standards down the centre of roadways, was decided 
at Manchester last week. The driver of a motor-car was pro- 
ceeding along the roadway from Middleton to Manchester at 
midnight. For part of the way the tramway standards are on 
the footpaths, but at Cheetham centre poles are used. Being 
unaware of the change, the motor-car crashed into the standard 
and did considerable damage to itself. А verdict of £116 
damages for the plaintiff was awarded against the Manchester 
Corporation. $ 


City and Guilds of London Institute.—At the Mansion House, 
last Thursday, the Lady Mavoress distributed the prizes and certi- 
ficates to the students of the City and Guilds of London Institute. 
Among those present were Sir William White, K.C.B., Sir John 
Wolfe Barry, K.C.B., Sir Philip Magnus, M.P., Prof. S. P. 
. Thompson, F.R.S., and Prof. W. E. Dalby. Sir John Watnev, 
the honorary secretary, in the course of his statement said that 
12,000 certificates were awarded last year to students as the 
result of technological examinations in all the technical schools 
of the kingdom. Sir John Busk, in a short speech, referred to 
the suggestions for the amalgamation of the Royal College of 
Science, the Roval College of Mines, the Central Technical 
College, and other departments at South Kensington in one great 
technical college. He said he saw no reason why such a scheme 
should not be carried out. 


Swansea Telephones.—Tt is reported that the efforts of the 
Corporation deputation to induce the Postmaster-General tò 
increase his offer for the municipal telephone system has proved 
futile. The National Telephone Co. is being approached, but 
no offer has yet been received from that quarter. 


Engineers’ Training.—' The Master Wardens of the Carpenters’ 
Company entertained to dinner, on Monday, Sir Alexander 
Kennedy, F.R.S., and a large number of distinguished engineers, 
including Sir John Wolfe Barry, K.C.B., Sir William White, 
K.C.B., Dr. R. T. Glazebrook, and Sir Alexander Binnie. Sir 
Alexander Kennedy, in replving to the toast of “The Electrical 
Engineering Profession," repudiated the suggestion that England 
was backward in the matter of engineering training. Anyone 
could get a thorough engineering training here as cheaply and 
easily as it could be done elsewhere. All engineers now recog- 
nised that the need for specialisation only occurred when it was 
necessary to do so in order to earn a livelihood. 


Electrical Blasting in Coal Mines.— Amongst the sections of 
the new order relating to the use of explosives in coal mines 
which comes into force on March 1st next are the following provi- 
sions regarding electrical shot-firing. Shots may only be fired 
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by electricity or by a permitted igniter-fuse, subject to the 
existing proviso as to the use of safety fuse in any mine in 
which inflammable gas has not been found within the previous 
three months in such a quantity as to be indicative of danger. 
Where the charge is fired by an electrical apparatus, the shot- 
firer shall not use a cable for the purpose which is less than 
20 yards in length. He shall himself couple up the cable to the 
charge, and shall do so before coupling the cable to the firing 
apparatus. He shall also himself couple the cable to the firing 
apparatus. Before doing so, he shall see that all persons in the 
vicinity have taken proper shelter. Should the charge miss fire 
he shall immediately disconnect the cable from the firing appa- 
ratus. Every electrical firing apparatus shall be provided with 
a removable handle or safety plug, or push button, which shall 
not be placed in position or operated until the shot is required 
to be fired, and which shall be removed or released as soon as 
a shot is fired. The removable handle or safety plug shall at 
all times remain in the personal custody of the shot-firer whilst 
on duty. In the case of two or more shots being fired in the 
same place, but not simultaneously, the shot-firer must make 
an examination before each shot. 


CATALOGUES AND PAMPHLETS RECEIVED 


APPARATUS FOR CHARGING SMALL ACCUMULATORS. 
— А neatly arranged accumulator charging outfit for use in garages, 
&c., for charging ignition cells from circuits up to 250 volts 
is described in a circular from Messrs. Offord and Co., of 
Birmingham. The equipment consists of a small motor genera- 
tor composed of two machines belted together, and a switch- 
board carrying the regulating rheostat and instruments. А 
separate. board is provided on which a pair ot 'bus bars for 
connection to the cells are placed. 

FLAME ARC LAMPS.—A new list from the Union Electric 
Co. deals with their well-known Excello Нате arc lamps for 
continuous and alternating currents in sizes from 6 to 12 
amperes, together with accessories, such as resistances, auto- 
matic cut-outs, safety coils, and transtormers. Special carbons 
for use with these lamps are listed on a separate sheet. 

INSTALLATION SWITCHES, FUSES, ETC.—A new list 
issued by Messrs. Ward and Goldstone, of Manchester, deals 
with several patterns of enclosed iron-cased switches and fuses, 
distribution fase boards with replacement fuses, both in wood 
and iron cases, and single and double pole quick-break knife 
switches. Lamp-holders of all plugs and branch switches of the 
tumbler and other types are also included. А separate circular 
from the same firm describes а convenient. form of conduit box 
which can be used as a junction, tee-bend, elbow or joint box, 
or to take ceiling roses or switch. Another of Messrs, Ward and 
Goldstone's lists is devoted to electrical motor-car accessories 
and accumulators. 

MEASURING INSTRUMENTS.—A  well.got-up pamphlet 
from the Weston Electrical Instrument Co. describes a new 
rae combination instrument, to which the name multimeter 

as been given. The instrument will serve the purposes of a 
continuous current voltmeter, millivoltmeter, ammeter, mil- 
ammeter, ohmmeter, earth detector, and Wheatstone bridge. 
The output consists of a specially arranged set of resistances 
and plugs, a battery of twelve silver chloride cells, and a 
permanent magnet-moving coil indicating instrument with de- 
tachable shunts. The current ranges are from 0°015 to 150 
amperes, and the voltage ranges are from 0'075 to 750 volts. 
Bridge measurements can be taken with an equal ratio up to 
999 ohms, and the greatest ratio available is 1,000 to 1. The 
weicht of the complete apparatus in real leather-covered case 
including shunts is 18 lbs. 

PICTURE POSTCARDS.—A second series of picture post- 
cards for electric supply advertising purposes has been issued 
by Mr. C. Rockley, of West Ham. The cards are obtainable 
from J. Curwen and Sons, of Berners Street. 

SMALL ELECTRICAL APPARATUS.—A new list from 
Messrs. F. Darton and Co. deals with small motors and dynamos, 
models, pocket ammeters and voltmeters, battery lamps, bells, 
telephones and accessories, and electric medical apparatus. 

TRAMCAR TRUCKS.—A series of illustrations of traction 
specialities, neatly arranged in a pile cover, has been issued by 
Messrs. Mountain and Gibson, of Bury. The subjects illustrated 
include single four-wheeled trucks, maximum traction swing 
bolster trucks, with and without fittings for track-make and 
plough carrier, radial axle trucks. Some representations of com- 
plete cars, with these different tvpes of trucks, are given, 
together with several types of tramway watering, sprinkling, 
rail-flushing, and track-sweeping cars. The same firm have also 
sent us a copy of their handy pocket diary, which has one 
complete page to each day. 
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[PRICE SIXPENCE. 


SUMMARY 


THE recommendations of the special committee ap- 
pointed to investigate the disturbances produced by the 
working of the Greenwich’ power station of the London 
County Council on the observations at the тек ОЬ- 
servatory are given on page 283. 


SOME particulars taken from the specification issued 
by Mr. S. E. FEDDEN for power factor regulating ap- 
paratus for the Sheffield system are given or page 
283. 


IT has been reported that the National Telephone Co. 
have agreed to purchase the telephone system of the 
(Page 284.) 


Sm Henry OakLEY made a most interesting speech 
at the meeting of the Central London Railway Co. last 
week. He hinted at the possibility of the abolition of 
the uniform fare which has been the characteristic of 
the line since its commencement. Excessive rates 
and taxes is a cause of considerable complaint. The 
difficulty of disposing of the electric locomotives with 
which the line was originally worked resulted in their 
being dismantled and sold at old metal prices. The 
report of the directors of the Baker Street and Water- 
loo Railway: is further evidence of the disposition to 
abandon uniform fares in a city like London, where 
there are so many varied forms of competition in loco- 
motion. (Pages 284 and 321.) | 


AN article by Mr. B. WELBOURN reviews the posi- 
tion in the copper market, and inquires into the causes 
and effeets of the continued rise in the price of copper 
which has taken place during the last four or five vears. 
An interesting curve of prices since 1901 is included. 
(Page 285.) 


THE discussion on MR. CLIFFORD PATERSON’S paper on 
'* Light Standards and the High-Voltage Glow Lamp " 
was concluded at the Institution of Electrical Engineers 
last week. Prof. Ayrton exhibited the curves of ећ- 
сіепсу and life of 200-volt lamps, which had been pro- 
duced by Sir Alexander Kennedy at the 1901 Board of 
Trade inquiry. These curves represent far better lamps 
than are now obtainable on the market; the candle- 
power hardly dropped in 1,100 hours, and the watts 
per candle rose ouly from about 8} to 44. He also 
contended that the meaning of the Board of Trade re? 
gulation agreed upon as a result of the inquiry was that 
the supply undertaker should make good to the ceon- 
sumer the loss represented by the extra energy con- 
sumed by the 200-volt lamps as compared with 100-volt 
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lamps. Results of early tests on the Бый carbide — valve, and its use in wireless telegraphy. Messrs. 


vf silicon lamp were also shown. Mr. €. Wilson con- 
tended that the bad rating of lamps was on account 
of the wide divergence between the nominal and actual 
supply voltages, and said that the lamp-maker, when 
he obtained an order for a large batch of lamps for any 
district, had tests made of the actual voltage. and then 
sent suitable lamps stamped with the nominal supply 
voltage. In reply to this, it was pointed out that the 
tests in Mr. Paterson's paper were not at nominal 
voltage, but at standard ethciency, and the lamps cer- 
tainly showed bad results. Mr. Wilson also gave an in- 
teresting table of the effect of over-running and under- 
running on initial candle-power and life. Mr. Trotter 
contributed to the discussion with regard to standards 
of light. (Pages 287 and 290.) 


Tue Dudley, Stourbridge and District Electric Trac- 
tion Co. has won an appeal against a decision concern- 
ing the price to be paid by the Dudley Corporation in 
the purchase of light railways. (Page 290.) 


SOME ‘‘ target diagrams ’’ of American incandescent 
lamps show that these lamps are not always so close 
to specification when tested for their initial ethciency 
and candle-power as would appear from Мв. PATERSON'S 
recent Institution paper. (Page 291.) 


THE discussion on MR. WonRALL's paper on '' Mag- 
netic Oscillations in Alternators ’’ is reported on page 
292. | 


THE wireless telegraph stations at Hunstanton and 
Skegness, by which communication is carried on across 
the Wash, have been visited by our representative. 
They were equipped by the Amalgamated Radio- 
Telegraph Conipany, and were taken over by the Post 
Office in December last. The apparatus is housed in 
the coastguard stations at both places. Points of in- 
terest lie in the arrangement of the aérial wires and the 
use of two forms of detector, namely, the Maskelyne 
"eonjunetor " and a form of electrolytic detector. 
(Page 293.) 


AN illustrated article gives some examples of large 
gas engines in use on the Continent and in America for 
driving electrical generating plant. (Page 295.) 


Tne concluding part of the article on '' Tramway 
Switchboards ’’ deals with the design and arrangement 
of sub-stations using converting machinery, and de- 
seribes with illustrations a recent example of a board for 
a continuous current station in which conditions of 
space were somewhat difheult. (Page 298.) 


AFTER the discussion on Mr. Paterson’s paper had 
been closed at the Institution of Electrical Engineers 
last Thursday, a paper by Messrs. HAWORTH, MATTHEW- 
MAN, and OGLEY was taken, describing’ life tests made 
on carbon, Nernst, and tantalum lamps with alternat- 
ing currents. The uncertain behaviour of tantalum 
lamps on alternate current circuits was confirmed, but 
the results with the carbon and Nernst lamps were 
more unexpected, showing a very rapid falling off of 
efiicieney with life. Tests were also made with 230- 
volt lamps over-run at 240. volts, and with lamps on a 
circuit the voltage of which was made to vary con- 
tinually between 230 and 240 volts. All the results are 
recorded in tables and curves.: A short discussion fol- 
lowed, in which Mr. Sparks said that lamps had cer- 
tainly deteriorated during the past few years, owing to 
Bs cheaper price for which they are now sold. (Page 
302.) 


A LETTER in our correspondence columns from Ркок. 
J. А. FLEMING., F.R.S., puts forward a claim to priority 
in the invention of the glow lamp detector or oscillation 


Harry W. Cox, Ltd., write us on the subject of electro- 
therapeutie apparatus. (Page 309.) 


A DESCRIPTION of a high-speed planer, designed to 
utilise the full capacity of the new tool steels, was given 
at the last meeting of the Rugby Engineering Society. 
There are several novel features in the arrangements ; 
the most important is the absorption of the table inertia 
at reversal bv long buffer springs, placed between the 
driving rack and the table. (Page 310.) . 


SoME interesting points resulting from actual experi- 
ence in the working of suction gas plants were brought 
out in the diseussion !ast Thursday 8t the Dublin 
Local Section of the Institution of Electrical Engineers 
on Mr. A. E. PonTE's paper on ''Suction Producer 
Plants," read at a former meeting of the section. 
(Page 312.) 


UxNpER '' Electrochemistry,” the subject of '' Elec- 
tric Osmosis and its Application to the Impreg- 
nation of Sleepers and to the Dehydration of Turf ” is 
dealt with. Also reference is made to the action of 
salts in indifferent solutions such as benzene and the 
replacement of copper in such solutions by lead. (Page 
313.) 


UxpER ‘ Electrical Science " appears a note of an 
unexpected fact concerning the number of ions per с.с. 
of ocean air, and a suggested explanation. In the Con- 
tinental section, a method, due to U. бсноор, is de- 
scribed for finding the current density in various parts 
of an electrolyte. А note on C. TissoT’s system of 
quantitative estimation of electromagnetic waves is 
given, and a curious effect of lightning observed by 
Р. ре HEEN is described. (Page 313.) 


Two of the specifications abstracted in the Patent 
Record this week relate to the manufacture of metallic 
lamp filaments. The British Thomson-Houston Co., 
Ltd., describes the manufacture of filaments made of 
nitride of cerium, or its allied ‘‘ rare earth ° metals. 
Lux of Vienna describes a method of making very 
fine molybdenum filaments by heating filaments of 
which the greater bulk volatilises, leaving only the 
shrunken remains consisting of the refractory metal. 
Messrs. Mordev and Fricker’s adaptation of their well- 
known electrolytic meter for use with alternating cur- 
rents 1s also described. Of the specifteations to be pub- 
lished to-day, railway signalling is-a prominent sub- 
ject. (Page 314.) 


CONSIDERABLE reductions in the charges for electric 
power supply are notified by the South Metropolitan 
есіле Light and Power Co. (Page 318.) 


A FURTHER letter from Mn. V. А. FYNN on page 319 
continues the discussion on the design of the Cramp. 
neutralised repulsion motor. 


AN injunction was sought in the High Courts last 
week against the Wakefield and District Electric Tram- 
ways Co., to prevent the emission of petrol vapour from 
their electric power station at Castleford. An agree- 
ment was arrived at between the parties. (Page 282.) 


Tne Electricity Committee of the Hackney Borough 
Council have recommended that the services of Mr. 
Robert Hammond as consulting engineer be dispensed 
with, in view of the fact that he has been retained bv 
the London County Council in connection with their 
есле Power Bill. (Page 317.) 


Оск Stock and Share List, Local Notes, Particulars 
: | 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business, and other notes, will be found on pages 
317-322. 
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From the discussion at the Institution of Electrical 
Engineers last Thursday, it would appear to be only 
too true that the quality of the high-voltage incan- 
descent lamp, as lamps for 200 volts and upwards must 
still be called, is deteriorating instead of advancing. 
A comparison of Sir Alexander Kennedy’s life curves 
for 200-volt lamps in 1901 (exhibited by Prof. Ayrton) 
with the curves in both of the two papers before the 
meeting showed that the lamps on the market at pre- 
sent are far inferior to those which were then promised. 
Doubtless the reason is, as Mr. Sparks pointed out, that 
the low price which is now paid for glow lamps pre- 
vents proper care being devoted to their manufacture. 
We should have liked to hear the views of several of 
our lamp-makers on this point. So interesting was 
Prof. Ayrton’s speech, however, that the President 
failed to observe until its close that the time limit had 
been far exceeded, and in consequence the remainder 
of the discussion had to be hurried, and many speakers 
who might otherwise have taken part in it were de- 
prived of the opportunity. Only one lamp manufac- 
turer was represented in the discussion; and although 
two members of this firm valiantly stood up for their 
cause, much remains to be said tó explain the unsatis- 
factory results of tests on present-day carbon filament 
lamps, whether these tests be made at rated voltage, 
rated efficiency, or at the voltage or efficiency corre- 
sponding to the rated candle-power. Supply station 
engineers also came in for their share of blame. Mr. 
Wilson’s examples of voltage records were evidently 
extreme cases, but there is no doubt that in many dis- 
tricts the 4 per cent. variation in pressure allowed by 
the Board of Trade is greatly exceeded. It must not 
be forgotten, however, that although 4 per cent. varia- 
tion above or below the normal is nominally permissible, 
frequent advantage cannot be taken of the lower limit 
by any self-respecting central station engineer. As the 
candle-power of carbon filament lamps varies with a 
high power of the voltage, 200 volt lamps sup- 
plied at 192 volts give so poor a light that he prefers to 
overrun the lamps considerably in some parts of his 
area than to risk & 4 per cent. drop below the declared 
pressure. We trust that some of the energy which, 
according to Mr. Wilson, has been expended by the 
lamp-makers in ascertaining with precision the differ- 
ence between the actual and declared pressures on 
various parts of the distributing networks of our towns 
will now be directed towards perfecting lamps with fila- 
ments possessing a positive instead of a negative tem- 
perature coefficient. | 


———— —dfp———— 


THE situation which arose last July, when it was 
discovered that working of the machinery forming the 
first part of the equipment of the London County 
Council's tramway generating station at Greenwich in- 
terfered with certain observations carried on at the 
ioval Observatory, amounted to little short of a dead- 
lock between the Admiralty and the London County 
Council. It will be remembered that the trouble 
arose principally in connection with the vibration caused 
bv the large slow-speed reciprocating engines, which 
interfered with the use of such instruments as the 
mercury artificial horizon. Difficulties were also in- 
troduced by the fact that one of the chimney shafts 
was situated almost exactly on the meridian, and the 
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presence of smoke and hot gases affected the accuracy 
of certain transit observations. The special commit- 
tee which was appointed to investigate the matter has 
now issued its report, and has made certain recommen- 
dations, given more fully on another page, to avoid the 
continuance of the interference. The report obviously 
does not pretend to be absolutely final, as the advisa- 
bility is suggested of reviewing the situation once more 
when the second portion of the station is at work. The 
recommendations seek to limit the height of those chim- 
neys yet to be built, and to require that the gases 
discharged shall have not more than a certain tempera- 
ture, probably a condition difficult to enforce. The 
vibration question is to be settled by putting down only 
turbine-driven plant for the extensions, and only run- 
ning the reciprocating engines at certain hours in the 
day, which may be a great handicap to the economical 
working of the station. The Council have considered 
the report, and suggest one or two slight modifications, 
but there appears to be every probability of a workable 
compromise being arrived at. 
кык се 


Tune article on the wireless telegraph stations on the 
Wash is of interest not merely on account of the de- 
scription of the technical details of the De Forest- 
Maskelyne system, but also because it throws some 
light on the intentions of the authorities controlling 
coastal communication. It is obvious, from the ob- 
servations of our representative who visited both sta- 
tions, that they are disproportionately powerful for the 
short span of 15 miles over sea. They are of a size 
more suited to stretches of 200 miles or more. We 
conclude, therefore, that these stations are destined for 
something greater than talking across the Wash. At 
the same time, it is probable that even while they are 
restricted to their 15 mile duties, these stations consti- 
tute a good investment. They will supersede the old 
land-lines which followed the railways for 90 miles 
round the Wash, and which must have cost in rent 
and upkeep a considerable annual total. It is a fact, 
too, that during this winter, while the land-lines and the 
wireless service have worked side by side, the latter 
has proved itself more trustworthy. 

a eee 


SiNcE publishing our editorial note last week on the 
patent position of the wireless telegraph industry. we 
learn that the action that is pending between the Lodge- 
Muirhead Wireless and General Telegraphy Syndicate 
and the Marconi Companies will not, after all, test the 
validity of the fundamental Marconi patent of 1896. 
Instead of alleging infringement of this, the Marconi 
Co. are merely stating that two more recent patents 
referring to details of '' Jiggers ’’ have been infringed. 
While this will greatly simplify the matter in actual 
dispute between the parties, still we cannot but regret 
that an opportunity should be missed of obtaining а 
decision on the validity of the much-diseussed 1896 
patent of Mr. Mareoni. Since no action is brought 
under this patent. it is clear that either its owners, the 
Mareoni Company, hesitate to risk its being declared 
invalid, or else that the Lodge-Muirhead system does 
not infringe its provisions. In any ease, the electrical 
world cannot fail to draw its own inference from the 
surprising fact that no infringement of this patent is 
even alleged. 
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THE paper on ‘* Magnetic Oscillations in Alternators,” 
read by Mr. Worrall, and discussed at Manchester on 
the 5th inst., is a useful experimental contribution to 
our knowledge of some of the more obscure actions in 
alternating current machinery. The author was not 
seriously attacked or criticised in the discussion, mainly 
because the paper is a record of experimental results, 
with little theoretical hypothesis or application to prac- 
tical design. The discussion did not carry the matter 
much farther. We may point out, however, that the 
triple frequeney oscillation, which some speakers 
thought should have a sextuple frequency. has an origin 
independent of the winding, and of different reluctance 
in the paths of the reaction field of the different phases. 
It is contributed to by the iron hysteresis, or variation 
of permeability with variation of magnetisation. There- 
fore, although the balanced armature currents in а 
three-phase armature would produce a field constant in 
magnitude and stationary in space, in a medium of con- 
stant permeability, the presence of iron results in a 
field not constant in magnitude, but varying in respect 
to any pole piece, with a frequency equal to three times 
the machine frequency. It is this element which pro- 
duces the triple frequency current in the earth connec- 
tions of star-wound alternators working in parallel, or 
of such alternators and similarly wound motors with 
their star centres earthed. The oscillations in the 
neutral plane would seem to be best explained as due to 
pole-to-pole leakage flux diverted to each tooth end 
as it passed. | 


Nuisance from Oil-driven Electric Power Station.— Mr. Justice 
Joyce, sitting in the Chancery Division of the High Court on 
Friday, heard a motion by Joseph Bellamy, manufacturing 
confectioner, of Wheldall Mills, Castleford, asking for an 
injunction to restrain the Wakefield and District Light Railway 
Co. from committing a nuisance by emitting smoke and fumes 
from their electric power station at Castleford. The Company 
uses oil engines to generate the power for their extensive 
system of electric tramways, and plaintiff had made a complaint 
that fumes from the oil-engine seriously affected the health 
of the girls who were in his emplovment. The smell was con- 
tinuous day and night, except between the hours of midnight 
and four in the morning. It was alleged by the defendants 
that the complaint was due to the emission of fumes from 
the exhaust pipe. which, however, had been raised about ten 
feet. The company’s engineers attributed the fumes to the 
load on the engines being variable. Unless great care was 
exercised to regulate the speed, there was a tendency for 
pe fumes to escape and be disagreeable. The dithiculty could 

e effectively got over, it was thought, by inserting a valve 
which would enable the engines to be more regularly governed, 
or by using accumulators. This work would entail a cost of 
about £1.700 or £1,800. The defendants expressed their willing- 
ness to meet the plaintiff in a reasonable way, and agreed, 
after discussion, to erect a chimney to the height of 100 feet. 
which would involve a cost of £240. It was therefore agreed 
‘that the motion be deferred until next sitting, and that a 
chimney should be built in the meantime 100 feet high and the 
nuisance abated as far as possible. 


The Robertson Lamp Works Fire Brigade.—The othcers and 
members of the Robertson Electric Lamps, Ltd., Fire Brigade 
held their annual dinner on Saturday last. Mr. C. Wilson 
presided, and in the course of his speech congratulated the men 
on their winning the handsome shield presented by the City 
Corporation. for open competition amongst the private fire 
brigades of London. 
show increased interest in the work, and endeavour to maintain 
their reputation of being the smartest brigade in London. 
Following the reply of the superintendent, Mr. Bevan, Mr. 
Ralph proposed the toast of “The Firm." Mr. C. J. Robertson 
briefly replied, and concluded by saving that if all departments 
showed the same ardour in the execution of their duties as did 
the fire brigade, he had little doubt the firm would become more 
prosperous than ever. An excellent concert followed, and brought 
to a «lose a really enjovable evening. 


He trusted the men would continue to . 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY), THURSDAY, FEBRUARY 14th. 


Royal Soctety. 

4.30 p.m. Meeting at Burlington House. Among the Papers 
down for reading are the following :—(1) ‘On the Puri- 
fivation and Testing of Selenium," by R. Threlfall, 
F.R.S.; (2) “Ог the Specific Inductive Capacity of a 
Sample cf Highly Purified Selenium." by О. U. Von- 
willer апа W. Н. Mason; (3) “The Thermomagnetic 
Analysis of Meteoric and Artificial Nickel-Iron Alloys," 
by З. W. J. Smith. 


Birmingham and District. Electric Club. 
7.30 p.m. Meeting at the Colonnade Hotel, New Street, 
Birmingham. Paper to be read :—'' Electric Lighting, 
Past, Present, and Future," by J. F. Smith. 


FRIDAY, FEBRUARY 15th. d 


Institution of Mechanical Engineers. 


8 p.m. Annual General Meeting at Storey's Gate, St. James’ 
Park, London. The discussion on the ''Eighth Report 
to the Alloys Research Committee on the Properties of 
the Alloys of Aluminium and Copper," by Prof. Car- 
penter and Mr. Edwards, will be commenced. 


SATURDAY, FEBRUARY 16th. 


Royal Institution. 


3 p.m. Afternoon Lecture I. on ''Róntgen, Cathode, and 
Positive Rays," by Prof. J. J. Thomson, F.R.S. 


TUESDAY, FEBRUARY 19th. 


Institution of Electrical Engineers: Manchester Local Section. 

7.30 p.m. Meeting in the Physical Laboratory of the Man- 

chester University. Paper to be read :—* Some New 
Flywheel Storage Systems," by A. P. Wood. 


Faraday Society. 

8 p.m. Ordinary Meeting at the Institution of Electrical 
Engineers, 92 Victoria Street, Westminster, London. 
Paper to be read :— The Present Position and Future 
Prospects of the Electrolytic Alkali and Bleach Indus- 
try," by J. В. C. Kershaw. 


WEDNESDAY, FEBRUARY 20th. 


Institution of Electrical Engineers : 

7.30 p.m. Meeting at 92 Victoria Street, Westminster, Lon- 
con. Paper to be read : —* The Commercial Develop- 
ment of Electric Supply," by W. B. Thompson. 


Students’ Nection. 


THURSDAY, FEBRUARY 2181. 


Institution of Electrical Engineers. 
8 p.m. Ordinary General Meeting. Professor J. J. Thom. 
son. F.R.s., will deliver a lecture on “The Modern 
Theory of Conduction of Electricity in Metals.” 


Tyneside Telephonic Communication.—In reply to a complaint 
from the Gateshead Chamber of Commerce as to the inadequate 
telephone service in the Tyneside district, the secretary to the 
Post Ottice has sent the following letter :—‘‘I am to convey 
the Postmaster-Generals assurance that everything possible is 
being done to secure the etticiency of the service. Тһе dif- 
culties in connection with local calls have been due to the fact 
that jt has not been practicable to complete all the works 
required in connection with the new exchange installation. 
The work of completion is, however, being pushed forward as 
quickly as possible. The Postmaster-General regrets that for 
some time the trunk telephone lines at Newcastle-on-Tyne have 
been subject to an unusual number of electrical faults and 
disturbances. 'The delays of which complaint has been made 
have been largely due to interruptions in working owing to 
these faults. The cause of the interruption is being specially 
investigated. and it is hoped that a considerable improvement 
in the various services will soon be evident owing to the 
steps taken to reduce the interruptions as much as possible. 
The Postmaster-General proposes to commence at an early date 
the work of placing the trunk telephone lines to North Shields, 
South Shields, and Sunderland wholly underground, in order 
that these important services may not be subject to disturb- 
ance from storms and other climatic causes of interruption. 
Unfortunately electrical diftticulties make it impossible to obtain 
satisfactory telephonic communication оп the longer under- 
ground circuits. A number of additional trunk circuits for 
Newastle will be provided in the course of the present year. 
The construction of new lines already authorised is being 
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pushed forward with all possible speed. 
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GREENWICH OBSERVATORY AND THE L.C.C. 
GENERATING STATION 


N July. 1906, a Special Committee had been ap- 
| rer by the Admira!ty to inquire into the working 
of the London County Council's electricity generating 
station at Greenwich in relation to the Royal Observa- 
torv. The Special Committee consisted of Lord Rosse, 
representing the Royal Observatory, Professor J. A. 
Ewing, representing the Admiralty, and Sir Benjamin 
Baker, representing the Council. This committee has 
now issued their report, and copies of it have been sup- 
plied to the members of the London County Council. 
The full text is not yet made public, but the Highways 
Committee of the Council at Wednesday's meeting pre- 
sented a short résumé of the position, together with the 
conclusions and recommendations arrived at by the 
Cominittee, after an exhaustive inquiry. The con- 
clusions are :— 


a6 


(a) The question, both as regards effects of vibration and 
obstruction through chimneys or discharge from chimneys, to 
be turther reviewed after, say, two years, by which time ex- 
perience should be obtained with the second portion of the 
station at work. 

(L) The generating plant for the second portion to be tur- 
bines, which, as well as the dynamos, must be of a perfectly 
balanced tvpe, such as has been proved by trial not to cause 
vibration. 

"(r) An undertaking to be obtained that when the plant in 
the second portion is available for use, the reciprocating engines 
of the first portion shall not in ordinary circumstances be 
used after 10 p.m., and their use shall be restricted as far 
as possible after 8.30 p.m. 

“чаї The two chimneys of the second portion. at present 
incomplete, to be not higher than 204 feet above Ordnance 
atum. 

"(e) The discharge of gases both from these and from the 
existing chimneys not to be materially hotter than the dis- 
eos is now from the existing chimneys—namely, about 

"(f) No further extension of the station to bf made beyond 
the 20.C09 kilowatts now contemplated in the equipment of 
the second portion." 


Commenting upon these recommendations, the High- 
ways Committee say : — 


"We think that the Council will desire to co-operate with the 
Admiralty as far as possible on the lines suggested by the 
Special Committee, but as regards certain details of the pro- 
posals we think it may be desirable to make some slight modi- 
fications, while at the same time securing the objects aimed 
at by the Special Committee in making their recommendations. 
We are advised that the dittculty with regard to the erection 
vf the second two chimneys to their full height of 27188 ft. 
above Ordnance datum would be met if one of them were 
carried to the same height as the existing chimneys, and if 
the other. which is on the meridian of the altazimuth, were 
constructed to a less height, so as not to interfere with the 
observations on that meridian. This continuation upwards of 
one of the chimneys would have the additional advantage of 
minimising any possible interference with observations by the 
hot gases from the other chimney. Moreover, we think that, 
as regards the arrangements for the working of the reciprocat- 
ing engines, it may be practicable to establish means of com- 
munication between the Observatory and the Greenwich generat- 
ing station, so that the Astronomer Royal and his assistants 
may communicate with the Council’s officials whenever it is 
proposed to take observations, in order that the working of 
the machinery may be modified to meet the requirements of the 
Observatory. 

“We do not, however, anticipate that there will be any dift- 
culty in arriving at a satisfactory arrangement with the 
Admiralty on these matters, and we shall, in the construction 
ef the second portion of the station, pay every attention to 
the desirability of making such arrangements as will reduce 
to a minimum any possible interference with the work of the 
Reval Observatory. The question of any additional expenditure 
which may be involved as a result of the report of the Special 
Committee, and as to the manner in which it shall be borne, 
will. of course, require consideration, and we will, if neces- 
sary, report later on this point.” 


There was no discussion upon the report at Tuesday's 
meeting. 


Meter Testing.—The London County Council proposes. subject 
to the approval of the Board of Trade, to prescribe a new set 
ef rules and fees for meter testing. 
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THE REGULATION OF POWER FACTOR 


HE general introduction of induction motors on 

two- and three-phase supply circuits has its un- 
favourable effect upon the supply system as a whole 
by giving a low power factor. This is objectionable as 
leading to an increase in the transmission and distri- 
buting losses, and even more troublesome by its preju- 
dicial effect upon the regulation of the generators. 

When the same network supplies lighting and power 
the question of regulation is a serious one, and in any 
case the generating plant has its output capacity 
limited, not by the useful kilowatts called for, but by 
the effective current of which a proportion represents 
no other energy than that wasted in winding and cable 
conductors. Where the motors in use can be selected 
and grouped by the supply authority, some alleviation 
can be effected by using a proportion of synchronous 
motors, over-excited so that they yield a compensating 
leading current, which, combined with the lagging cur- 
rent of the induction motors, will bring the resultant 
power factor to somewhere near unity. But where, as 
in the generality of cases in this country, the supply 
authority can only advise the consumer, this method of 
compensation is not available, for very few power users 
will adopt synchronous motors, the advantages of which 
are inappreciable, while the disadvantages are marked 
for most uses. 

It is, therefore, not surprising that some supply en- 
gineers are seriously considering the adoption of means 
to compensate for the disturbance of their pressure re- 
gulation, and the limitation of their output by the lag- 
ging currents of induction motors. Mr. Fedden, en- 
gineer and manager of the Sheflield Corporation Electric 
Supply Department, is issuing a specification which 
amounts to an invitation to manufacturers to submit 
schemes, as well as to supply the necessary machines 
and accessory apparatus. The requirements are set 
out in some detail, and should lead to a certain amount 
of brain-racking in the engineering departments of the 
firms who may submit tenders. There are two separate 
sets of conditions involved, because one set of appara- 
tus is to be installed in a sub-station at the principal 
centre of distribution for power, and the other in the 
Sheaf Street generating station. The first-named set 
will, therefore, have to compensate for the feeder drop 
so far as it is due to lagging currents, whilst the second 
has to improve the power factor and consequently the 
regulation and capacity of the generators. The latter 
problem is rather the simpler, and it may be said that 
without some knowledge of the capacity and inductance 
of the feeder it is difficult to design a compensator 
at all. Mr. Fedden’s specification contemplates the 
use of synchronous motors, or rotary condensers, and 
the performauce of each set is defined by the statement 
of the capacity as 600 kilo-volt amperes, and an ability 
to increase the power factor of the svstem from about 
65 per cent. to 90 per cent. The load on the system 
is not stated, but the contractor is required to say 


"with what load on the generators such a result can be 


guaranteed. This presumably means that the manu- 
facturer shall say what is the maximum load with a 
power factor of 65 per cent., which his machine will 
compensate to the required 90 per cent., and the real 
problem is to design a machine which will give the 
maximum leading current for its size and internal 
losses. This involves a relatively high armature reac- 
tion, and a low internal resistance, and also a high 
exciting current and flux capacity in the field system. 

The specification suggests that the machines can be 
utilised to damp out rapid fluctuations of pressure, by 
means of compound windings or equivalent devices. 
It is hard to understand what is in the author’s mind 
here, and on this, as on the other points, it will be of 
great interest to see what practical solutions are offered 
to the rather indeterminate problem set, and whether 
and how automatic action is arrived at. 
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SWANSEA MUNICIPAL TELEPHONE SYSTEM | 


- Y EGOTIATIONS for the sale of the Swansea muni- 
cipal telephone undertaking to the Postmaster- 
General having failed, the National Telephone Co. was 
approached, and it is now stated in The Times and other 
daily papers that the company has agreed to acquire the 
system, the terms being the repayment in full of the 
capital expenditure, which amounts to £28,700. There 
are also some stipulations as to the service of present 
subscribers. We are informed by the National Tele- 
phone Co., however, that this statement is premature, 
and we аге therefore unable to publish any details with 
regard to the transfer. At the present juncture, how- 
ever, а brief history of the Swansea telephone under- 
taking may be of interest : — 


The Postmaster-General granted a telephone licence to the 
Swansea Corporation from September 27th, 1902, to December 
5156, 1920. ‘Lhe first exchange was opened on August 5га, 1905. 
The switchboard had then only a capacity of 75U lines, but it 
was designed to have an alternate capacity of double that 
number. In the early part ot 1904 an application was made to 
. the Postmaster-General for intercommunication facilities with 
the system of the National Telephone Co., and as the number 
of subscribers was 566, or more than one-quarter those of the 
Company, the Postmaster-General stated that the Corporation 
was entitled to the facilities demanded. ‘This intercommuni- 
cation, however, was not brought about before lengthy legal 
proceedings had been carried on, and the Corporation was forced 
to take the case into court before it was finally accomplished. 
Proceedings were commenced by the Corporation against the 
company in November, 1904. In May, 1905, Mr. Justice 
Buckley delivered judgment against the company solely 
on the technical question of the construction to be 
placed on subsection 5 of section 3 of the Telegraph Act of 
1899. An appeal was made, but judgment was again given 
against the company, and the intercommunication was finally 
effected. The undertaking has pursued a normal course of 
development, and there are at present 1,215 subscribers, with 
1,465 instruments working, and 168 orders on hand. 1n common 
with other municipalities owning telephone systems, the Swansea 
Corporation realised that, as a consequence of the Postmaster- 
General's agreement with the National Telephone Co., no exten- 
sion of licences would be granted, and so, after the transfer of 
the Glasgow and Brighton undertakings, further negotiations 
were entered into with the Postmaster-General as to the terms 
upon which a purchase could be effected. At first the Post- 
master-General adhered to his original terms of 60 per cent. of 
the capital expenditure, insisting on the remaining 40 per cent. 
as being a proper allowance for depreciation. In January, how- 
ever, an offer of £22.000 was made by the Postmaster-General, 
plus a rental for the Exchange buildings. As the capital 
expenditure is about £27,C00, this was a very much better offer 
than the usual one made by the Government, but a request was 
made by the Corporation for a further £2,000, “іп the interests 
of the ratepayers.” А refusal of this led to the opening up of 
negotiations with the National Company. Possibly some an- 
nouncement with regard to the definite outcome of these 
negotiations will be made at the National Telephone Co.'s 
general meeting next Thursday. 


——— 


PERSONAL.—Sir Joseph Wilson Swan, F.R.S., was pre- 
sented with the Society of Arts Albert Medal on Thursday 
last, for ''the important part he took in the invention of the 
incandescent electric lamp, and for his invention of the carbon 
process of photographic printing." His Roval Highness the 
Prince of Wales made the presentation at Marlborough House. 

Professor J. Wertheimer, the principal of the Merchant 
Venturers' Technical College, Bristol, has received the Order 
of Officier d'Académie from the French Republic. 

The ''Derby" gold medal for the 'lhirtv-second Session has 
been awarded by the Liverpool Engineering Society to Professor 
E. W. Marchant, D.Sc., M.I.E.E.. for his paper entitled “ Elec- 
trical Testing," which was read before the Society on March 
21st, 1906. The Society's premium for the same session has 
heen granted to Captain Fred. W. Young for his paper entitled 
“The Salvage of Ships," read on November 29th. 1905. 


Petrol Electric Transmission. —W'ith reference to our report 
of the discussion upon Messrs. Hart and Durtnall's paper in our last 
issue, Mr. T. H. Parker writes :—''In referring to the remarks 
T was privileged to make T notice you give mv name as T. H. 
Parker, of Messrs. T. Parker and Co.. Wolverhampton. This, 
however, is not so, as it is my father who founded, and was the 
head of the firm mentioned. I personally am in practice as a 
consulting engineer in London (under the stvle of Thomas Parker, 
Tun), 217 Piccadilly, W., and T shall be glad if you will kindly 
correct your notice, as if may leave a wrong impression upon 
the minds of your readers.” 
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THE CENTRAL LONDON RAILWAY 


HE ordinary general meeting of the Central London Rail- 
way Co. was held on Thursday. The chairman of the com- 
pany, Sir Henry Oakley, presided. We gave the report in our 
issue for January 3lst. Referring to the company’s locomotives. 
with which they originally started six years ago, an effort has. 
been made, he said, to dispose of these, owing to their being. 
put out of service as a result of the report of the committee 
on vibration. Two have been kept for emergency use, and twenty- 
four put up for sale, but purchasers were difficult to find, and the 
company had been forced to dismantle the locomotives and sell 
the material, as there was a good deal of copper, brass, and 
steel, the prices of which are high at present. Good prices. 
were obtained in this way. There will be a debit of £74,000 
on this account, which is to be written off over a period of 
vears. Expenditure to the amount of £35,000 is contemplated 
during the current half-year. Of this amount it is expected 
that £11,600 will be absorbed by the provision of a new 
generating set at the Shepherd’s Bush power-house, whilst a 
new well, to obtain water for condensation purposes, will cost 
a further £5.000. Other expenditure is upon the Exchange sub- 
ways at Oxford Circus and Tottenham Court Road. Dealing 
with the loss of 2.000,000 passengers carried, and £7,000 revenue 
in consequence, the chairman said that a careful examination 
of the causes had been made, and the Board had come to the: 
conclusion that the position of the company was in no wav 
being seriously affected by the very severe competition, which 
was mainly from motor omnibuses. Even this competition was 
aggravated by the svstem of uniform fares existing upon the 
railway, and a change to graduated fares had come under the: 
consideration of the directors. They would probably want a 
little tine, however, in order to see the result of the experi- 
ment now being tried by Sir George Gibb upon the Metropolitan: 
District Railway of reducing the fares for short distances and 
increasing them for long distances. During the past month or: 
six weeks the loss of traffic had not been decreasing, however. 
and it might be that the competition in question was not 
affecting the substance of the traftic. The Exchange 
with the Baker Street and Waterloo Railway at Oxford 
Cireus brought the Central London Со. about 3.000 pas- 
sengers a day, and the Tottenham Court Road Exchange 
was expected to do: equally well. Аз to working ex- 
penses, in spite of strenuous efforts to decrease these, their 
efforts had been thwarted by an increase of 1s. 6d. per ton in 
coal. Welsh coal had to be used to escape the penalties of 
emitting smoke. but in spite of the increase referred to, there 
had been a saving of £2,800 in working expenses. Rates and 
taxes had increased £1.400, and now totalled £16,000, or 20 
per cent. of the amount available for dividends. Once again 
Sir Henry Oakley complained of the arbitrary method of assess- 
ment—viz., upon their earnings, less expenses and an allowance 
for interest on the plant. Thus every increment in the shape 
of net profit was taxed. The burden of taxation was so great 
that it practically destroved the effect of the improvements in 
working expenses. The average receipt per passenger was 1:864. 
It should. naturallv. be 2d., but the loss was upon the work- 
men's traffic. Although it was difficult to make comparisons 
with other railwavs in this connection, yet. taking things as 
thev are, the Metropolitan Company's average receipts were 
1:58d. per passenger, and that of the City and South London 
Railwav Co. L79d. Durine the year £3,789 had been spent 
unon chain grate stokers. The result of the vear's trading was 
that they paid the 4 per cent. dividend, carried 14.608 to: 
reserve—£10,000 less than last vear. But £5,000 of this had 
been spent in special items which would go towards the benefit 
of the reserve account. . 

Dealing with the Bill which the companv is promoting in 
Parliament this session, the chairman said it involved no further 
capital powers, but authoritv was soucht to construct a single 
line in continuation of the railwav at Shepherd's Bush into their 
own vard. This would make a double track communication, and 
would facilitate the breaking up of the trains into smaller 
nnits at the slack hours of the day. "The other provision in the 
Bill was a somewhat unusual one. They had been approached 
bv the firm of Selfridge and Waring to make a connection 
between Bond Street Station and the large emporium which this 
firm pronosed to construct at the corner of Duke Street. in 
Oxford Street. The area would he 42,000 square feet. The- 
comnanv's engineer had examined the site, and found that a 
small thoroughfare could be made from the end of the platform 
to the premises of this firm without interfering with апу private 
nronerty зяпу bv passing under the road over their own tunnels. 
The Central London Co. had not assented to paving for this. 
but the ventilation might be improved at that point by carrving 
some sort of a chimney, or pipe, up through their nremises into 
‘the open air. so that the atmosphere of the line could he 
sweetened. which sometimes was rather apt to get thick at that 
part of the railway. Messrs. Selfridge and Waring concurred 
in the idea. 

After some discussion the report and accounts were adopted. 
A special general meeting was afterwards held, and the com. 
panv's Bill approved. 
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THE COPPER POSITION 
By B. Welbourn 


NE of the gravest problems confronting electrical 
engineers at the present time is a commercial 
one, and is exciting more interest, probably, than any 
other topic, not even excluding the question of the 
supply of electricity in bulk for London, and it is one 
which must be causing very serious embarrassment to 
those who will be called upon to put forward and defend 
their estimates when the London Power Bills come 
before the Committees of both Houses of Parliament. 
The price of electrolytic copper is higher than has ever 
been known before, and the object of this article is to 
examine briefly the copper position, and to put for- 
ward some salient features to enable purchasers to 
form their own opinion as to what is likely to occur 
aid whether they should buy copper now or wait. 
In the electrical industry in the United Kingdom 
and Europe copper holds an unique position in that 
its place is almost unassailed, and unassailable, as a 


conductor, whether for cables, trolley wires, trans- 
mission lines, dynamos, transformers, &c. ‘We do not 


regard aluminium as a possible competitor for the re- 
placement of copper in cables, &c., although there may 
be a field for it in overhead transmission work in years 
to come. To help one to realise this, it need only 
he stated that, in the ease of a `1 sq. in. three-core 
three-phase 10,000-volt cable, paper-insulated for delta 
working and lead covered, the price of electrolytic 
copper would have to rise to £160 per ton before the 
two metals would be on a parity. This is on the assump- 
tion that the cost of aluminium wire remained at £200 
per ton. It is known, however, that the large demand 
for the metal for motor-car building, &c., is taxing the 
outputs of the producing firms to straining point, and 
that a large order for, say, 10, 000 tons of the metal 
would send the price bounding up and make the com- 
parison even more favourable to copper. 

Seeing, then, that copper is indispensable to the 
industry, it is pertinent to ask what will be the effect 
of a continuance of the present high prices. It is well 
known that a large number. of schemes are being kept 
back, even where the financial backing is strong, and 
promising ventures are being deferred until the esti- 
mated cost of the transmission and distribution sys- 
tems can be reduced. Engineers are face to face with 
а very grave difficulty. For years past they have 
heen purchasing eopper at, say, £65 per ton, and most 
of the supply prices to which consumers have become 
aceustomed, after lengthy and tiresome education, have 
been based on low figures of capital cost on the feeders 
and distributors. It has required much scheming in 
the past to make many undertakings pay, whether 
municipal or company owned, and now the managers 
are at their wits' end to know how to make ends meet 
when they must go on with needed extensions without 
being able to raise the price per unit to the new 
consumers. This, together with the high Bank rate and 
increasing prices of coal, is making the management 
of these undertakings a very onerous matter. The 
effect, too, of these high prices and the increased value 
of loan money is very marked for manufacturers using 
large quantities of copper. It necessitates a consider- 
ably larger working capital than is needed in more 
normal times. 

There are other causes contributing to the excep- 
tionally high price of the metal beside the demand of 
the electrical industry. China is understood to have 
taken upwards of 50,000 tons during the past two 
vears for the sole purpose of remodelling her coinage. 
The Russo-Japanese war created an additional demand 
in the Far East and in Eastern Europe in the fitting 
out of warships, manufacture of shells, field telephone 
and telegraph equipments, &e. Then the whole com- 
mereial world is exceptionally busy; the imports and 
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exports of all the chief manufacturing countries went 
up Ьу leaps and bounds in 1906, the total increase of 
the United Kingdom alone being nearly 100 millions 
sterling. In this is included an increased consumption 
of copper of 20,000 tons over 1905, the quantities being, 
respectively, 80,451 tons and 60,491 tons. To illus- 
trate the large volume of increased trade being done 
by Germany, and its bearing on this subject, it is only 
necessary to add that her consumption of copper in 1900 
was 116,925 tons, and, in 1906, 165,107 tons, an in- 
crease of fully 40 per cent., whereas our home figures, 
for the same years, were 77,349 tons and 80,451 tons— 
almost stationary. The South American earthquakes 
caused a reduction in the quantity of copper exported 
from Chili in 1906 of 2,806 tons compared with 1905. 
The fear of much more diminished exports was partly 
responsible for the strong upward movement in price 
which commenced in August, 1906. 

The United States, however, is the real controlling 
factor in the situation, seeing that four-sevenths of the 
world’s output is produced from her mines and five- 
sevenths is controlled from there, owing to the importa- 
tion of over 100,000 tons in 1906. Their works are 
going at high pressure. In round figures, the increased 
quantity used in 1906 was 88,000 tons, the increased 
output of their mines was 41,500 tons, and the de- 
creased export was 39,000 tons compared with 1904, 
according to the published figures of the Engineering 
and Mining Journal of New York, whose statistics 
agree fairly closely with those issued by the U.S. 
Geological Survey Department. There is good reason 
to belicve that the United States’ output of copper is 
being restricted to some extent by natural causes. 
Some of the best- managed mines are known to be 
scrapping old and inefficient plant, and to be installing 
up-to-date machinery. In the interregnum the output 
The writer has, within the “past few weeks, 
had the advantage of a conversation with a friend 
who was, until a few months ago, one of the under- 
ground engineers of the Lake Superior Co., and has 
learned some interesting facts about the ‘wonderful 
productiveness of their seven or eight mines. In one, 
the North Hecla, there is а vein of native copper, 18 in. 
wide, which has been worked for & depth of 30 fathoms, 
and its continuation to a depth of at least 60 fathoms 
more has been proved by boring. This vein is very 
hard, and is worked with hammer апа chiscl. 

Another interesting factor of these mines is that they 
produce 25 per cent. of the U.S. copper output—the 
figures for 1906 being 99,911 tons and 418,898 tons 
respectiv ely. Owing to ice, snow, and the absence of 
running water, for four months from mid-December 
the Lake mines are practically at а standstill, although 
their staff and employees have to be retained, and paid, 
in readiness for the busy eight months' season. The 
inference is that the U.S. exports will be still further 
diminished until our late spring. 

Most of the mines in the States have been seri- 
ously handicapped by two other eauses—namely, the 
shortage of labour and of railw ay freight cars for con- 


-veyance of ore from the mines to the “smelting plants, 


which are often 50 and 100 miles aw ay. For once, the 
far-sighted American railway magnates have been 
caught napping in not seeing, sufficiently early, the 
coming boom in trade and making adequate provision 
for it. There seems to be no reliable evidence that 
the supply of waggons has overtaken the demand, and 
probably it cannot do so for some time owing to the 
difficulty experienced on the other side in raising 
money by all the railway companies. Beyond all these 
natural causes, one always suspects an intentionally 
restricted output bv the U.S. mines, especially bearing 
in mind the revealed history of one or two past copper 
booms; e.g., the 1901 boom collapsed in November and 
December of that vear, when the facts became known 
and prices broke £22 per ton in six weeks. There is а 
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suspicion that the English market has been cleverly 
manipulated, and readers may be advised to follow the 
market quotations and reports of the shares of the 
leading copper-producing companies, and to assume 
that, whenever the inevitable extensive '' bear ” sales 
come, it is only the prelude to a permanent fall in the 
value of the metal. | 

It wil be of interest to turn for а moment to the 
prices of the metal which have prevailed for the last 
six years. The accompanying curves give a graphic 
record of the chief fluctuations in the values of electro- 
lytic wire bars and G.M.B.’s (good merchantable bars) 
which has been kept by the chief engineer of the largest 
company manufacturing cables and copper wire in the 
United Kingdom, and are published with his permis- 
sion. 

They bring out clearly that there is no definite mar- 
gin between the values of electrolytic and' standard 
copper. The writer has not obtained a record of elec- 
trolytic values prior to June Ist, 1901. The ''stand- 
ard °’ figures for the previous 24 years disclose con- 
siderable fluctuations. Copper rose steadily to 744 
and lead to 143 in mid-February, 1899, from 49$ and 
18} respectively at July 1st, 1898. Copper receded to 
67 at end of March, 1899, and then jumped to 884 
after mid-May, 1899. It fell gradually to 68? by Janu- 
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We now turn to the possible sources of relief and 
the future position. In the first place, on account of 
the high prices (electrolytic copper is now about £117 
per ton), one looks for a diminished consumption in the „> 
electrical industry, but it is impossible to forecast the 
extent of this. One then looks for an indication from 
the steel trade, where it is stated that orders have been 
accepted for next autumn at rather lower prices than 
are now prevalent. The steel works, generally, are 
understood to have in hand sufficient orders to keep 
them fully employed for about another seven months. 
The inference is that the steel industry foresees a slack- 
ening of the present high pressure of work, probably 
due in part to shipbuilding having been overdone in 
the past two years and the known fact that the Clyde 
x E bia аге in sight of a slack period. The analogy 
is that a somewhat lower price of copper may be looked 
for towards the end of the year. The best informed 
opinion in the City is that electrolytic copper will reach 
£130 per ton in the meantime, and there are those who 
talk even of £150 as a possibility. These estimates 
are partly based on the important fact that the prin- 
cipal mines have sold their outputs for some months 
to come. | 

The chief source of relief, however, is to be looked, 


for from increased outputs of existing mines and ini 
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ary lst, 1900, while lead rose, in the same time, from 
14 to 17—an unusual feature. By  mid-April, 
copper rose to 594, and then fell away to 724 
by June lst, about which it remained until 
February 1st, 1901. These figures are mentioned 
to show the violent and sudden fluctuations to 
which the metal has been subject, and which rather 
point to '' rigs’’ in the market. The third curve is of 
interest to those who use lead-covered cables, and it 
shows that the value of lead moves very much in 
sympathy with the higher-priced metal. A shrewd 
metal expert has recently pointed out to the writer 
that copper and steel prices vary in sympathy fre- 
quently, and that guidance from the latter may be 
looked for by those who are closely watching develop- 
ments. ‘The curves referred to, taken in conjunction 
with the following table of the world's output of copper 
for the past ten years, illustrate that there is no defined 
relation between the supply in tons and the price in 


£. s. d., and it adds to the amazing difficulty of correctly. 


estimating the situation for the immediate future : — 


1897 401,000 tons. 
1898 430,000 .. 
1899 472,000 ,. 
1900 480,000 ,, 
1901 517,000 ,, 
1902 940,000 ,, 
1903 570,000 ,, 
1904 645,000  ,. 
1905 108,000  ,. 
1906 130.000 


The present chief sources of supply are: 
States, Mexico, Canada, and British Columbia in North 
America; Chili and Peru in South America; Australia ; 
Spain and Portugal; Cape of Good Hope; Japan. 


United 
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the opening out of new ones. The output of Chili, in - 
particular, could be immensely increased if the Govern- 
ment or private enterprise would provide more rail- 
way facilities in the mining districts. There are 
several properties being developed, such as the 
Great Cobar and Cloncurry fields in Australia, 
new mines in Spain by the Anglo-Spanish Co. 
and the United Alkali Co. іп: Siberia, Otavi 
in South-West Africa, Tanganyiks, Katanga, and 
the Rhodesian group in Equatorial Africa, and 
Japan, as in other directions, is constantly increas- 
ing her exports. Japan has increased her exports to 
England by 3,000 tons per annum in 1906 compared 
with 1902-3. British Columbia has gone ahead in the 
most wonderful way. In 1894 the output was 150 
tons. In 1904 this became 16,000 tons, an increase 
of over 100 times in 10 years. Newfoundland also 
possesses valuable deposits, and developments may be 
looked for there. Too much reliance must not be 
placed on these new mines for the immediate future, as 
a new mine may take anything up to five years to get 
into full working order and obtain '' lines of communi- 
cation. '' 

Since writing the above, the situation has become 
more complicated still by the publication of the end-of- 
January figures of the visible supplies of copper. Since 
the beginning of the year these have diminished by 
3,900 tons to 13,500 tons (in round figures), chiefly due 
to smaller shipments from Australia and Chili. This 
feature, coupled with no appreciable diminution in con- 
sumption, keeps the copper market firm. 

The writer wishes to acknowledge the courtesy of 
Mr. Hornby Lewis (of James Lewis and Son, Liver- 
pool), who has kindly furnished some of the statistic: 
quoted. 
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AMERICAN TESTS OF INCANDESCENT LAMPS 


HE following tests of American lamps made by Professor L. 

B. Spinney, and published in the Electrical World of New 
York, are interesting in connection with the discussion of the 
subject at the Institution of Electrical Engineers last week, and 
they were referred to in Mr. C. Wilson's remarks. These tests 
were made at the Iowa ‚State College, and were carried on for 
the purpose of determining, among other things, the care with 
which commercial lamps are manufactured and selected. "The 
tests were undertaken in the interests of the lamp users of 
Iowa. 

Something over 1,000 lamps, representing 32 different makes. 
have been studied. These lamps range in rated candle-power 
from 1 to 50, in rated voltage from 50 to 225, and in rated 
consumption from 51 to 4 watts per candle-power. The majority, 
however, are rated 16 c.p. lamns, and excepting in the vacuum 
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385 LAMPS REPRESENTED, 238 FALL WITHIN THE TARGET. 


tests these only are included in the tables, diagrams, and con- 
clusions in this article. The lamps are presumably new lamps, 
and were secured through the co-operation of 41 different electric 
lzht plants or light users, 38 of these being located within the 
state. They were received in lots of from six to eighty-two 
lamps, the average number of lamps from each source being 
seventeen, and in but five instances did the number of 16 c.p. 
lamps of any one kind received from one source exceed twelve. 
The greatest number of 16 c.p. lamps of one kind sent in from 
one plant was 32. 

It will be seen, therefore, that the series of lamps tested 
represents fairly well the lamps commercially distributed 
throughout the State. The tests made include tests for initial 
mean horizontal candle-power, initial power consumption, and 
vacuum. 

Taste I. 


Average initial mean horizontal candle-power and wattage of all 
16 c.p. lamps tested. 


Results of tests—averages. 
А 


Rated Mean horizontal Watts 
consumption. No, of lamps tested, candle-power, perm.h. c.p. 
31 119 16 26 3:11 
3:5 378 15:8 3:56 
3-6 11 17:50 3:55 
3*8 23 15:00 1:15 
1:0 15 . 15:12 4°26 


The mean horizontal candle-power measurements were made 
upon a standard Reichsanstalt phctometer fitted with a Lummer- 


—10 
hes 


Fis. 2.—TancGET Dracram, 51 Watt, 16 с.р. Lamps. OF THE 
138 LAMPS REPRESENTED, 90 FALL WITHIN THE ‘TARGET. 


Brodhun screen. The secondary standards used were secured 
from the Electrical Testing Laboratories of New York City. 
Stationary standards were used, and the test lamp was rotated 
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at ‘approximately 180 r.p.m. The power measurements were 
made by means of a standard portable direct-current voltmeter, 
checked by a semi-portable laboratory standard, and a portable 
direct-current ammeter checked by means of the standard lamps, 
which were certified as to current consumption. The power 
used was obtained from a 60-cell, 120 amp.-hour storage battery 
for all tests excepting those of the 220-volt lamps. For vacuum 
tests the induction coil method was employed. А lamp was 
classified as medium when the blue Geissler discharge was dis- 
п yet not зо full and complete as in those lamps classified 
as low. 


Tase II. 
Selection percentages for all 16 c.p. lamps tested. 


No, No. falling with- Selection 


` Kind of lamp. tested. ір target. per cent. 
All 3:1-watt lamps.............. ... 138 90 651 
All 3:1. watt lamps, new series. 118 79 67°0 
All 3:5-watt lamps . ...... o 0.0... 385 238 62:0 
All 3:5-watt lamps, new series, 335 212 63:3 
All 3:6-watt lamps.................. 11 2 18:2 
All 3:8-watt lamps ................. 23 13 56:5 
All 4:0-watt lamps.................. 15 9 60:0 


In the results as set forth in the diagrams and tables two lots 
of lamps are included. In the tables they are distinguished as 
the old and new series. In the diagrams the lamps of the new 
series are represented by solid circles or dots, those of the old 
series by open circles. The lamps of the old series were tested 
in part by four different individuals. The lamps of the new 
series were all tested for initial candle-power and wattage by 
one individual. 

The general results of the tests are set forth in the accom- 
panying tables and target diagrams. The targets, as drawn, 
correspond to the limits of 14 c.p. above and 14 c.p. below the 
rated candle-power, and 6 per cent. above and 6 per cent. below 
the rated wattage. 


TABLE III. 
Results of Vacuum Tests. 


Vacuum, 


ош = 
Kind of lamp. No, tested. High. Medium, Low, 

All kinds ............ 651 496 15 SO 

Percentages ......... 100 TOL 115 12:3 


The general results of these tests may be summarised as 
follows :— 

1. There is a wide variation in the incandescent lamps to be 
found upon the market: (a) in selection; (b) in candle-power ; 
(c) in wattage; (d) in vacuum. 

2. About 62 per cent. of the 16 c.p. lamps tested were well 
selected. 

5. About 76 per cent. of these lanips were properly exhausted. 


Rating of Machinery.— The London and Provincial Machinery 
League has issued a circular letter calling attention to the unfair 
hanaicapping of British industry by the rating of machinery not 
belonging to the hereditament. Such machinery is not rated 
in Scotland, nor abroad, nor is the practice in the various 
boroughs throughout England at all uniform. The League has 
framed a Bill which is ог a temporary character, pending Gov- 
ernment legislation dealing with the whole question of local 
taxation. It is not retrospective, and aims solely at preventing 
further inequalities and anomalies in the rating practice of 
various boroughs. It is designed to remove the doubts which 
have arisen, and to assist machinery users without throwing any 
fresh burden on other classes: and it also tends to place Eng- 
land and Scotland on an equality. The League is of the opinion 
that the old Rating of Machinery Bill (the aim of which is to 
stop forthwith all rating of machinery not let with the pre- 
mises), which has been nine times introduced into the House 
of Commons and has never passed, does not appear to be within 
the range of practical politics. The only hope of manufacturers 
in the present circumstances is a compromise which all parties 
сап accept. Until 1910. when the quinquennial valuation within 
the metropolis will take place, Londoners are not affected, but 
all manufacturers in the provinces are in constant danger of the 
local rating authorities taking advantage of the House of Lords 
decision, in Kirby v. Hunslet Union, in 1905, which, it is held, 
enables them to make an assessment of the whole of the premises 
as they stand, including all that they contain. The question 
is a vital one to all emplovers and employed, and to ratepavers 
in districts which manufacturers are deserting for other places 
where, for the moment, machinery is not rated. Happily, this 
is not a party question, and the League’s Suspensory Bill, the 
first defining measure of its kind since the Act of Queen Eliza- 
beth, is promised the support in the House of Commons of 
members of all parties. Manufacturers and all in sympathy 
with the objects of the League are invited to join forces with 
it, and further information is available from the Secretary, at 
3 Oxford Court, Cannon Street, London, Е.С. 
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MAGNETIC OSCILLATIONS IN ALTERNATORS 
AND THEIR BEARING UPON THE DESIGN 


HE discussion on Mr. С. W. Worrall’s paper read last week 

before the Manchester Local Section ot the Institution of 
hiectrical Engineers, and published on page 265 of our last issue, 
was opened by a few words from the chairman, Mr. T. L. Miller, 
expressing his appreciation of the paper. 

MR. W. Cramp noted that Mr. Worrall obtained one or two 
very positive results. The first of these was the enormous difter- 
ence between closed and open slots in the percentage ot moving 
Hux. So marked was this that he saw no necessity even for 
laminated pole faces with closed slots. The second was the difter- 
ence in I. M.F. wave form for closed and open slots, which 
appeared to him to be what one would expect, except in one par- 
ticular, viz., that there seemed to be no reason whatever why 
the “гар” should have become quicker than the “tash”; 
indeed, he could hardly believe this was the case. He doubted 
if Mr. Worrall's explanation of the oscillations in the neutial 
plane was correct, and asked what reason there was to suppose 
that they were not due to ordinary interpolar induction. In 
such a machine as that which was examined there would be a 
large flux from the tips of the poles, and this would, of course, 
have à drag and a flash. He would also like to know whether 
the test coil was placed in the geometrical neutral plane or the 
experimental neutral plane. ‘The author had explained that the 
superimposed harmonic had three times the machine frequency. 
But the speaker considered that the explanation given in the 
paper really ought to account for a harmonic of six times 
the usual frequency. 

Dn. E. W. MancHANT, dealing with the various points in the 
paper, thought that Mr. Cramp had hit upon the one which 
was the most striking of all, and that was the enormous difference 
there was between the E.M.F. induced with open slots. and 
with closed slots. Of course, the closed slot which had ‘been 
tried was only one of many which might be taken, and naturally 
the magnitude of the effect would depend very largely on the 
size of the bridge across the top of the slot. If that bridge 
was fairly wide, then the oscillations at the pole face would 
naturally be small, whereas in a machine with a narrower 
bridge than that the effect would be magnified. He thought it 
would be interesting if Mr. Worrall could give them some idea 
as to the relative magnitudes of the Е. М.Е. induced in the 
semi-closed slots as compared with those now found in open 
slots. One would expect with the open slot that the magni- 
tuce of the E.M.F. induced by the pole would be considerably 
greater than with a semi-closed slot. His impression was that 
the actual magnitude of the semi-closed slot was, if anything, 
greater than with the open slot, due to the greater concentra- 
tion of the flux at the tip of the teeth. Coming to the question 
of oscillations due to armature reaction, the usual explanation of 
armature reaction in a three-phase generator assumed that no 
ripple of that kind was obtained. 16 was extremely interesting to 
find experimentally that there was an oscillation in the flux 
of triple frequency, and he thought that Mr. Worrall's explana- 
tion was the right one. The effect would appear to depend 
on the type of winding. With windings having a coil for each 
pole or with lapped continuous current wave-winding, the tre- 
quency of the resultant flux would be six times the main 
frequency. With hemitropic windings, however, or with a lap 
continuous current tapped winding, the triple frequency oscilla- 
tion would be expected. He thought that Fig. 10 was an in- 
teresting one, as it showed the amount of penetration into the 
pole. The magnitude of the oscillation at. the centre of the 
magnet limb appeared to be about one-tweltth of that at the 
pole shoe, so that even with laminated poles, which, of course, 
were the best conductors for those oscillations, the magnitude 
was enormously reduced in, the short distance between the pole 
shoe and the pole limb, and, of course, when one came to the 
yoke, the magnitude was still smaller. 

Mr. M. B. FikrD said that it seemed to him that the important 
point to practical men was what effect those oscillations had 
on the price of the machine, on its etticiency, and what effect 
they had upon the efticiency of the system outside the machine. 
He did not find any indication of that in the paper at all, and 
he hoped that Mr. Worrall would be able to yive them some 
information about it. Mr. Worrall stated that it would appear 
that wherever else magnetic oscillations might occur, they were 
not likely to occur in the inter-polar space, but he thought thev 
must exist in the inter-polar space. Mr. Worrall had 
explained the voltage in his neutral search coil by supposing 
that the magnetic lines were springing from tooth to tooth, but 
he thought the magnetic lines leading out from the magnetic 
circuit would also be partly accountable for the E.M.F.’s in- 
duced. He would like to ask whether the author had made 
any experiments with the hydro-dynamical method. A good 
many of the results, in fact, he might say all the results, on 
open circuit. might be supplemented by that method, and a very 
beautiful method it was. There they were dealing direct with 
the lines of force, but in the method of search coils they were 
merely dealing with effect of the movement of lines. He agreed 
with Cramp regarding the matter of armature reaction produc- 
ing a frequercy of six times the normal. 

Mr. Н. W. WirsoN said that it appeared to him that the 


most important point, at all events from a manufacturer's point 
of view, was the ditference of etticiency which there might be 
between an armature with closed slots and open siots. Looking 
at the paper broadly, it would appear on the face of it as и 
there was something to be said tor the use of an armature 
with. closed slots, and that they would get a higher etliciency 
with that type. From a conversation he had with Mr. Worrall 
some time ago, he rather tancied that that was Mr. Worrall's 
view of the subject, and he would like Mr. Worrall to state 
definitely whether there really was any appreciable advantage 
with the closed slot as regarded efliciency. Of course, if there 
was any advantage in efficiency, they had to consider whether 
the extra cost ot buying a closed slot armature was not going 
to more than nullity апу advantage obtained; and then, ot 
course, there were also the advantages and disadvantages of open 
slots and closed slots, which had also to be considered, and 
which might possibly do away with any slight increase of eth- 
ciency they got; sull, that was the important part of the 
subject from the manufacturer's point of view, otherwise it re- 
solved itself into an investigation on a very interesting subject, 
but without any important and immediate bearing upon the 
design itself. ‘There was one point that he would ike Mr. 
Worrall to say something about, and that was, did he, in making 
the experiment, use the same magnet limb throughout, or did he 
try more than one type’ in the sketch the author only showed 
the one form ot limb and the one form of pole face. Was the 
experimental machine fitted. with any other shaped pole faces 
which could be exchanged so as to carry out other experiments? 
because it seemed to him that a variation in the form of the 
pole tace itself might make a difference im the result of the 
investigation. 

Mr. J. Purrerr (Salford) said he would like to ask Мг. 
Worrall what he reckoned would be the effect of the oscillations 
upon the running of alternators in parallel. It seemed to him 
that with different tvpes of machines they would get totally 
different oscillations, and therefore some effect upon the satis- 
factory running or otherwise. 

THE AUTHOR, in his reply, said that Mr. Cramp had remarked 
upon the enormous difference between open and closed slots 
in the percentage of flux oscillating on the pole face, and had 
concluded that with closed slots there was по necessity to 
laminate even the pole faces. He, the author, drew attention 
to the fact that those oscillations were mainly on the surtace, 
and penetrated but a very short distance into the pole shoe, and 
it was just a question whether the necessity for lamination of 
the pole shoe arose from the oscillations in the main magnetic 
circuit or from those occurring on the pole face; the former were 
as large with closed as with open slots. He expressed his belief 
that the latter was the case, and agreed with Mr. Cramp on 
that point. The author further drew attention to Mr. Cramps 
remarks on the difference between the E. M.F. wave form with 
the closed and open slots. He took it that Mr. Cramp meant 
the E.M.F. wave induced in the search coils. He thought 
that the explanation he had given on this point in the paper was 
reasonable, viz., that the duration of the "flash" and the 
"drag"' together was constant; with open slots the duration 
of the “tash” was equal to that of the "drag," but when the 
slot was closed by the iron bridge. the ''tlash" was impeded 
and its duration increased, with the necessary result that the 
duration of the “drag” was reduced. Replying to Mr. Cramp's 
question as to the position of the neutral search coil, the author 
stated that it was placed in the geometrical neutral plane. He 
did not agree with his suggestion that the oscillations exhibited 
by the coil were entirely due to interpolar induction, for if that 
were so, several phenomena might be expected as the result of 
the shifting of the experimental neutral plane, which he certainly 
had not observed during the investigation. Referring to the 
opinion expressed by one or two speakers, that the frequency 
of the armature reaction oscillations on balanced loads were 
sextuple, and not triple as stated in the paper, the author 
thought that the opinion arose from a conception that a wave 
winding was used in the investigation, whereas, as a matter of 
fact, a lap winding was used, aud the former might give a 
sextuple frequency, while the frequency produced by the latter 
would be triple. Referring to Professor Marchant's question 
about the relative values of the E.M.F.'s induced in the search 
coils of the previous investigation with semi-closed slots, and 
those of the present one with open slots, the author said that 
the E.M.F. per conductor of the search coils in the former 
case was of the order of 025 volt, while in the present case `t 
was about 1 volt. In conclusion, the author replied to the 
question as to the intluence of the magnetic oscillations in- 
vestigated on alternators in parallel, by saying that the only 
point to be considered was the shape of the E.M.F. wave, for 
if the teeth were few and large, the wave would be peaked, 
and thus interfere with the successful running in parallel. 


Underground Telegraph Cables in Scotland.—In our issue 
for January Slst reference was made to a conference of Scottish 
authorities which advocated an extension of the underground 
telegraph systems to the north and north-east of Scotland. The 
Postmaster-General has now agreed to receive a deputation at 
the General Post Осе on the 19th inst. Edinburgh, Dundee, 
Aberdeen, Glasgow, and Inverness will be among the towns 
represented. 
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WIRELESS TELEGRAPHY ACROSS THE WASH 


ITH the permission of the Post Office and of the 

Amalgamated Radio-Telegraph Co., Ltd., we 
have recently made a careful examination of the two 
new wireless telegraph 
stations established 
on the Wash by the 
Post Office. We. de- 
sire to acknowledge 
the very courteous 
way in which Mr. J. 
Gavey, — engineer-in- 
chief to the Post 
Office, made the task 
of gathering informa- 
tion easy. 

The station on the 
Norfolk . side of the 
Wash is situated at 
Hunstanton, where 
the Wash opens into 
the North Sea; and 
the station on the 
Lincolnshire side is at 
Skegness. Тһе dis- 
tance between them is 
154 miles over sea. 
Both 


stations were 

equipped, under con- 

tract, by the Amal- 

Fic. 1.—ARRANGEMENT OF AIR gamated Radio-Tele- 


NE graph Co., which, it 
wil be remembered, combines in this country the 
interests of De Forest and Maskelyne. They 


Fic. 2.—STATION AT HUNSTANTON, SHOWING AIR-WIRE SYSTEM. 


were taken over by the Post Office at the begin- 
ning of December last. By arrangement with the 
Admiralty, the apparatus is housed in the coast guard 


stations at the places named, and is, at each place, 
operated in six hour shifts by three men trained in the 
Torpedo School and drafted into the Coast Guard Ser- 
vice for this purpose. Besides affording the postal au- 
thorities the means of examining the general capability 
of the apparatus, the installation is an important link 
in the general scheme of coastal communication. It 
must also prove an economy, for this lineless service 
is to replace some 90 miles of land lines which have 
hitherto connected the stations. 

The coast guard station at Hunstanton stands on a 
cliff some 70 ft. above high water. There is a thin 
soil on hard, wet chalk. At Skegness the station, 
though farther from the water, is only some twenty 
feet above high water and stands on a sand dune. 


P. 


A 
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Fic. 5.—ARRANGEMENT OF LEADING-IN WIRES. 


Otherwise the stations are perfect duplicates. The 
masts that carry the air-wire system are 122 ft. high, 
and are of very noteworthy construction. Each has 
been built (in a horizontal position) out of deal planks 
treated with earbolinium. А start was made by plac- 
ing together five planks of lengths varying from 5 to 
25 16.; to this stump other 25 ft. planks were laid in 
continuation, and the process continued, with proper 
tapering, till the whole mast length is formed without 
two butt joints ever coming together. The whole is 
bolted up by bolts at every 18 in. The lower part 
of the mast is cased round with four planks, but the 
upper part is planked only where the edges show. The 
masts being only 1 ft. square at the base, prove very 
pliable in high winds, yet exceedingly strong. Each 
mast is stepped in concrete, and has three sets of four 
stays, which are tied to ground anchors consisting of 
long bolts through 6 ft. oak baulks buried six feet. The 
stays are not continuous wire rope, but are each broken 
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into short lengths by 3 ft. lengths of pickled ash, fur- 
nished with iron eyes, The air-wire system consists of 
six equal wires hanging from a yard and spreader of 
oak. Eighteen inches from the top they are electrically 


A 


Fic. 4.—DiAGRAM OF CONNECTIONS, SENDING APPARATUS. 


connected by a cross wire. "The wires at both stations 
dip at about 30 degrees from the vertical towards the 
north-east, and are held apart by insulated stays near 
the bottom. Here they are g: athered into two bunches 
of three, and both bunches are insulated and led through 


ELECTRICAL ENG!NEERING 


Гев: 14, 1907. 


is carried by insulated air-lines to the telegraph-room, 
where it passes through a variable impedance, a switch, 
and the sending key, on its way to the transformer. 
Near the alternator terminals the delivery wires are 
shunted by a pair of earthed Leyden jars J (Fig. 4), 
which protect the windings from perfor ation by po ssible 
splashing back of the high-tension current. 

The telegraphic apparatus is all in the coast guard 
watch-room. Both halves of the air-wire system on 
entering, pass to two of three set screws G (Fig. 4) 
that nearly meet in the centre of a three inch ebonite 
ring. The third set-screw is connected to the spark- 
gap, and thus, during sending, small sparks play be- 
tween the third and the air-wire set-screws. The whol- 
apparatus constitutes a direct-coupled sender. The 
oscillatory circuit comprises a dozen gallon Leydens J, 
and includes a variable portion of the radiator induct- 
ance. In Figs. 5 and 6 this inductance may be seen on 
top of the Leyden chest and encircling the windowed 
spark-gap box. The bottom of the inductance is led 
to the earth of the station. "This consists of five 14 ft. 
by 2 ft. copper plates buried horizontally 2 or 3 ft. 
deep. With all connected up, the transformer can 
give a two-inch spark, but in the usual work sparks 
of l to 4 in. are used. Тһе transformer sparks very 
quickly, and thus sending at speeds of 40 words a 
minute is quite feasible. It is a quiet spark, more- 
over, even when not boxed in. The wave-length radi- 
ated is stated to be about 1,000 ft. 

Before looking at the receiving gear, the main 
switeh, whieh is the central pivot of the apparatus 
table, must be mentioned. It is a bent lever rocking 
horizontally on a pin at the bend. The near part is & 
handle; the far part breaks into two prongs, whose 
ends have a long motion. These prongs open or close 
separate paths that lead from the two set- -screws where 
the halves of the air-wire system terminate to the 
receiver circuits. The act of closing these paths also 
connects the receiver to earth and breaks the primary 


Fic, 5.—INTeERIOR OF APPARATUS-ROOM, HUNSTANTON, 


ап ebonite tube into the (See Figs. 
1, 2, and 3). 

The engine and alternator are installed in a wooden 
outhouse, measuring some 12 ft. by 8 ft. The engine 
is a Capel NL. oil engine of 24 b.h.p., driving by 
belt off one of its two З ft. tflvwhee els. The small 6-pole 
alternator, with exciter on same shaft, is by the Crypto 


Co. ; it gives 9 amperes at 110 volts 60 ~. The current 


apparatus-room 


circuit of the transformer. Thus there can be no 
sparking while the receiver is connected to the air- 
wires. When the switch disconnects the receiver from 
the air-wires, it removes also the earth connection, 
shunts or removes sensitive receiving parts, and leaves 
the sending key as the only break in the 110-volt cir- 
cuit. 

In receiving, the oscillations on the air-wires 


find 
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their way to the tuning-box. This contains the in- 
ductance coils, I, and I’, (Fig. 7),. and the с ‘condenser K. 
When the oscillations ые “passed through J, and J’, 
they run to earth. The condenser K and the contact 
C. are the beginnings of a branch oscillation cireuit— 
direct- coupled, as we may say—which contains the 
detector. The tuning-box has ‘suitable sliding contacts 
movable from outs’ Ta the box along gr aduated scales. 
There is a good deal of wire in the tuning-box, and the 
capacity K is big, so that waves of from 200 ft. to, 


Fic, 6.—lINTFRIOR OF APPARAIUS-ROOM, SKEGNESS. 


зау. 6,000 ft. can be picked up. It will be seen that 
each half of the air-wire system ean be tuned separ- 


ately. This may prove an advantage in dealing with 
correspondents who dispatch two waves of fairly equal 
intensity but different wave length. 

Leaving the tuning-box, the oscillations pass through 
a switch to one of the 
two detectors. For tele- 
phonic reception the elec- 
trolytic detector is used; 
tor recording calls or for 
printing, the Maskelyne 
apparatus is used. The 
electrolytic cell is ar- 
ranged in a potentiometer 
circuit so - that апу 
E.M.F. up to that of 
three S-Obach cells may 
be applied to it. It is 
contained in a circular 
ebonite eup fastened to 
the box containing the 
cells and supporting the 
central switch previously 
mentioned. The tele- 
phone (a head receiver) 
is in series with the elec- 
trolytie cell. For record- 
ing messages on the tape, 
the oscillations are de- 
flected to the Maskelyne 
apparatus. The detector 
is that known as the 


‘conjunctor.’’ Itis de- Fs. 7—Diacram or CONNEC: 

ES i TIONS, RECEIVING APPARATUS. 
cohered by a tapper of 
peculiar and rather complicated construction, the ad- 


justment and maintenance of which in good order call 
for considerable skill. When the conjunctor coheres, 
the current from an Obach cell in series actuates a 
moving coil relay, whose motion establishes a contact 
that operates in the usual w ay the tapper and the inker. 
The electrolytic is, of course, the quicker of the two de- 
tectors, and is by far the more favoured by the operators. 

Both stations pick up messages from a variety of 
sources, and both are able to receive, on occasion, from 
the great Telefunken station of Nauen, near Berlin, 
and, of course, never fail to pick up the messages 
spread broadcast by the thunderer Poldhu. 


SOME EXAMPLES OF MODERN GAS ENGINES DRIVING 
ELECTRICAL GENERATORS 


ANY of the more recently constructed large iron 

and steel plants, both in Europe as well as in 
America, are now equipped with electrical generating 
power stations in which the prime movers are high- 
power gas engines using waste blast furnace gases as 
a fuel. Even the older iron and steel works of both 
continents have been in many cases similarly equipped, 
and alternators directly coupled to single-acting and 
double-acting gas engines of the twin and tandem 
types have been installed. In various mining districts 
the high-power gas engine has also been utilised to 
advantage in central stations generating electric power 
for supplying current to motors distributing through- 
out the mines and utilising coke oven which 
would otherwise be wasted at coal mines where coke is 
produced. 

The accompanying illustration, Fig. and drawing, 
Fig. 2, show the details of construction and method of 
operation of the high-power gas engines driving elec- 
trical generators at the Government mines at Heinitz. 
Germany. This illustration and drawing show directly 
connected double-aeting gas engines. of 700 horse-power 
capacity of the tandem and twin tandem construction 


gases 


speed of 150 revolutions per minute. 


of Ehrhardt and Sehmer, of the Machinenfabrik 
Schhefmuhle, near Saarbrucken, Germany. These gas 
engines were installed for the Kgl. Birgenspeken VII., 
at Heinitz, and are working with coke oven gas of 
about 500 B.Th.U. per cubie foot, operating continu- 
ously 24 hours in the day and 365 days in the year. 
The engine noted in the foreground in Fig. 1 has been 
running for nearly a year so far without stopping. The 
four-evlinder twin tandem unit noted in the back- 
ground of illustration Fig. 1 has a capacity of 1,200 
horse-power, and drives an alternator which runs in 
parallel with both the other gas engine driven alter- 
nators and the stearn-driven generators. 

There has recently been placed in operation in the 
power-house of the Cargo Fleet Iron Works, at South 
Bank, England, a 525 horse-power double-acting blast 
furnace gas engine, of the four-cycle type shown in 
drawing Fig. 2, with two evlinders in tandem and 
direetly coupled to a continuous-current generator. 
This engine has cylinders about 25:1 in. in diameter, 
and a stroke of 294 in. It is « ‘арабе of a maximum 
load of 600 brake horse- power, and runs at a normal 
With a maxi- 
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mum load of 600 horse-power the mean pressure in the 
engine is said to be over 70 lb. per sq. in., assuming 
an efficieney of 82 per cent. and taking into considera- 
tion the diameter of the piston rod. Besides operating 
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In America many high-power gas engines are now 
being installed, driving direct current machines and 
alternators at the power-houses of large manufacturine 
plants using producer gas and natural gas, at iron 
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GAS-ENGINES 


on waste blast furnace guses with great economv, these 

ше, as well as other types of internal combustion 
А x К LI . | 

engines, аге now being extensively used, driven by 


Mond gas as well as gas from other forms of pro- 


Fic. 2.—700 n.r. DovsLE-ACcriNG. TANDEM Exc 
ducers. One of these engines has recently been in 
stalled at Oldbury at the plant of Albright and Wilson, 
developing 1,900 horse-power and operating on Mond 
gas. This engine has а speed of 105 revolutions 
minute, with a stroke of a trifle less than 44 in., a 
cylinders measuring between 37 and 38 in. in danen 
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DRIVING ALTERNATORS AT "HE GERMAN GOVERNMENT Mines АТ HEINITZ. 


and steel works using waste blast furnace gases, 
and at mining plants- using coke oven gases. 
The accompanying | illustration, . Fig. 3, shows а 
large tandem gas engine directly connected to a re- 


INE > GE : Govenn Т 
AT THE GERMAN Go ERNMENT MINES at HEINITZ. 


volving field alternator of the Allis-Chalmers type 

recently instulled at the Crystal City plant of the Pitts- 

burg Plate Glass Company, while the illustration Fig. 4 

shows three 600 horse-power, two-cycle, double-acting 

Koerting Bus engines directly connected to altefators 

running in parallel. These engines are operated on 
5 ; 
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natural gas, and were constructed and installed by the 
De la Vergue Machine Company, of New York. Similar 
engines to these, but of twin construction, have 
been installed at the main power plant of the Lacka- 
wanna Steel Plant at Buffalo, driving direct connected 
continuous-current generators as well as revolving field 
alternators, these engines having a capacity of 1,000 
horse-power each. The electrical power station of the 
Lackawanna Steel Plant contains eight units of 1,000 
horse-power each, all driven by waste blast furnace 


gases. In another power-house at the same plant there 
ry i 
ГРУ 
Fie. 3.—ALLIS-CHALMERS 
are six 2,000 horse-power Koerting blowing gas engines, 


making the total capacity of the gas engine installation 
40,000 horse- -power. 

In a number of the German iron and steel works 
twin engines are also utilised instead of tandem en- 
gines. One of these 600 horse-power blast furnace 
gas twin engines is shown in the accompanying illus- 
tration, Fig. 5, directly coupled to a revolving field 
alternator built by the Allgemeine Ele ktricitiits- 
Gesellschaft of Berlin. This twin gas engine unit was 
installed at the electrical generating station of the 
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2,000 horse-power capacity were installed at the electrie 
power plant of the iron and steel works at Horde, 
in Germany, and another of 1,000 horse-power at the 
Oberhausen plant of the Gutehoffnungshütte, the latter 
engines being directly coupled to a revolving field alter- 
nator of the three-phase tvpe constructed at the Ail- 
gemeine Elektricitats-Gesellschaft, Berlin. 

A number of other examples might be taken of Ger- 
man high-power gas engines direc thy connected to alter- 
nating current generators for service in iron and 
steel plants. An 800 horse-power unit, of the twin 


| 


TANDEM GAS-ENGINE DRIVING ALTERNATOR (PrrrsBURG PLATE Grass Co.). 


tandem double-acting type, was installed at the Phoenix 
iron and steel works near Ruhrort, Germany, by the 
Vereinigte-Maschinenfabrik Augsburg und Maschinen- 
bau Gesellschaft Nurnberg. A simlar high-power twin 
double-acting engine has been constructed by the Mas- 
chinenbau Actien Gesellschaft, at Aschersleben, Ger- 
many, and in Belgium and France a great many large 
engines have been built of from 250 horse-power to 
1,200 horse-power for each cylinder, arranged in tan- 
dem and twin construction for increasing the output 
of each unit. А 250 horse-power tandem engine was 
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Friedenshütte, at Morgenrath, by the Gasmotor- 
enfabrik Deutz, of Deutz, near Cologne, Germany. 
[n some instances four cylinders are utilised for in- 
creasing the power of a single unit instead of placing 
the evlinders in tandem. A number of these large 
have been recently constructed in America 
fer use in California for railway power stations as 
auxiliaries to hydro-electric stations. The Snow Pump 
Works at Buffalo have constructed a number of four- 
evlinder engines to be directly connected to alternators 
for the above purpose, each having a capacity of over 
6.000. horse-power. Four-cylinder Deutz engines of 


engines 


constructed by Schneider, ot Creusot, France, for the 
Societe des Hauts-Fourneaux et l'onderies de Pont-a- 
Mousson. The eylinders of this engine are 600 milli- 
metres in diameter, with a stroke of 800 millimetres, 
while the speed is 150 revolutions per minute. Another 
similar engine of very much larger capacity, having 
an output of 1,200 horse-power, was constructed by 
Schneider et Cie. for the works of MM. de Wendel, at 
Goefft. 

As among the well-known 
builders in Кигоре should be mentioned the Socicté 
Anonyme John Cockerill, of Seraing, who are construct- 


high-power gas engine 
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ing double-acting high-power gas engines using waste 
blast furnace cases, both double-acting and single- 
acting on a four- cycle principle with twin as well as 
tandem construction for obtaining large units. "These 
engines are built on the Delmare-Debouttebille- 
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the world for utilising waste blast furnace gases as 
well as the waste gases from coke ovens, also when 
natural gas is available. The wonderful development 
of the gas producer during the past few vears has also 
opened. a field for the internal combustion engine im 
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Cockerill system, 
satisfactory 
Europe. 
There is every reason to kakove that the high-power 
gas engine has passed the experimental stage, and will 
now be utilised more extensively than ever throughout 


and are said to have given very 
results in iron and steel works in 


electric central power stations that was heretofore held 
exelusively by the steam turbine. The ease with which 
the gas engine can be started |. and its immediate 
readiness for service make it particularly desirable in 
electrical central power stations for taking care of the 
peak of the lodd. ^ 


TRAMWAY SWITCHBOARDS 
By Н. M. Sayers 


(Concluded from page 239.) 


HE converting sub-station switchboard has to 

provide for incoming supply feeders, for the al- 
ternating and continuous current sides of the convert- 
ing machinery, and for the outgoing continuous current 
feeders. There is no essential difference between the 
last-named portion and the feeder panels in a generat- 
ing station board as already described. It should be 
possible to dispense with boosters and track feeders in 
most cases where distribution by converting sub-sta- 
tions is justified. The Board of Trade panel remains 
the same. 

The general arrangement of the different portions of 
the switchboard needs some care, and should be con- 
sidered mainly with a view to efficient control by the 
attendants, who are usually left to their own resources, 
and cannot get such temporary assistance in emer- 
gencies from enginemen and others as is available in 
a generating station. It is therefore important to keep 
the switehboard on the same level as the converters. 
lt provision for additional capacity must be made, then 
the panels must be grouped so that there are free ends 
where more panels can be added on of each of the three 
kinds which will be required. This involves division 
into at least two switchboards. The incoming feeders 
and the converter panels may conveniently form one of 


these, the outgoing or continuous current feeders the 
other. In some cases the division has been made as 


between alternating and continuous current. This 
divides the converter panels into two groups, which is 
a serious nuisance to the operators, who have to walk 
from the alternating board to the continuous board and 


back again when starting, stopping, or regulating a 


machine, and are much more likely to operate on a 
wrong panel than when all the apparatus for each 
machine is grouped together. This point is of in- 
creased importance in cases where the size of the sub- 
station. or other economie considerations impose the 
working of single-handed shifts. 

Whilst the switchboard should be on the same level 
as the converting machines, high-tension cables and 
trifurcating boxes, transformers, cil-switches, and simi- 
lar apparatus are best outside the machine-room, and 
with smoke and fire-proof floors or partitions between 
them. If the oil-switehes are to be mechanically 
worked from the panel handles, they must be lined up 
in relation to the panels, and not far off. A basement 
makes the handiest arrangement. It can only be under 
exceptionally cramping conditions of ние that it is 
worth while to employ electrical control for the oil- 
switches in a sub-station. On the other hand, oil- 
switches carried on the backs of the switchboard panels 
are far too cramped and inaecessible for either safe or 
reliable operation. Oil-switches, 'bus-bars, and trans- 
formers should all be loeated in fire-proof insulated 
cells, each unit by itself, but readily aecessible for ex- 
amination and adjustment when *' dead," and for ob- 
servation as regards external. mechanism, temperature 
of oil-pots, &c., when in use. The main points are suffi- 
cient space and sufficient light, with absolute inaecessi- 
bility to inadvertent touch of any ‘‘ live " part. These 
remarks ought to be commonplaces for all high-tension 
apparatus, Wherever placed; but experience shows that. 
there is a great tendency to disregard the essentials 
that make for safety in sub-stations, owing to well- 
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meant endeavours to utilise buildings or sites which are 
cheaply available, instead of building specially or buy- 
ing enough land to get reasonable space. The fact that 
sub-stations are generally worked by only one or two 
пен on a shift, and that these men are required to carry 
out the necessary cleaning, adjustment, testing, and 
sometimes minor repairs and changing of apparatus, 
makes it even more iniperative to study their personal 
safety and convenience than in a generating station, 
where immediate help is available in case of accident 
or specially laborious jobs. 

On the incoming feeder panels the essential appara- 
tus ineludes the main switch handle, an ammeter, a 
voltmeter, and a pair of red and green lamps to show 
whether the feeder is ‘ alive " or ** dead." The trans- 
former on the voltmeter and signal lamps should be 
connected on to the cable terminals, so that they indi- 
cate the condition of the feeder. A reverse current 
relav to trip the feeder switch is also required. 

The separate lends from the trifurcating feeder boxes 
should proceed at once to isolating switches, the open- 
ing of which will render dead all the high-tension gear 
inside the station supplied by that feeder. And as it 
шау be necessary to examine, clean, and adjust the 
feeder side of the switches, the isolating switches, when 
in the ''off'' position should earth the feeder cores. 
Otherwise the sub-station man is at the mercy of an 
error at the central switchboard. The current and 
potential transformers for the instruments are best 
placed between the isolating switches and the oil- 
switch. These transformers frequently give trouble, 
very generally because an endeavour is made to keep 
them extremely small. The current transformers 
should have the secondary winding large enough to 
carry the full load current without serious heating. 
te., the section of the conductor should be propor- 
toned to that of the primary in the inverse ratio of the 
number of turns. Then short circuiting will cause no 
damage. But open circuiting of the secondary while 
the primary is carrying current will heat the transformer 
iron excessively, and will also produce a much higher 
pressure on the secondary. Generally the current trans- 
former supplies the feeder ammeter, wattmeter, and 
tripping relay. The tripping relay should be actuated 
bv reverse current only. Overloads on the feeder are 
properly cared for at the generating station. Pressure 
transtormers give trouble by internal short cireuits in 
the primary windings. They are often wound with 
No. 40 wire, and a short circuit of a few turns will not 
blow the fuses, but will gradually heat up the whole 
transformer and the oil in the tank until smoke issues 
or the warm casing is noticed. It would be better 
to make these transformers sufficiently large to ensure 
reliable construction, even if they should use up a little 
mere energy. Generally there will be at least two 
feeders entering а sub-station which may be connected 
to a common ‘bus-bar or alternatively to one or other 


of two ‘bus-bars. Or there may be one direct feeder 
irom the generating station and interconnecting 


feeders from adjacent sub-stations. The latter may be 
used to feed in either direction, and must have over- 
load tripping gear at each end, but not reverse current 
relavs. 

It the arrangements at the generating station are such 
that the sub-station may be fed. from separate "bus- 
bars. a synchronoscope, or synchronising lamps, should 
be placed on the feeder panels so that the sub-station 
will not switch a feeder on to its "bus-bar until it has 
tested it for co-phasedness. The instrument. trans- 
formers on the feeders сап be used instead of a special 
svnchromsing transformer. 

The alternating current connections bevond the feeder 
paneis and bus-bars will depend upon the kind of con- 
verting plant in use. If rotary converters are employed 
the step-down transformers come next, and will be con- 
trolled by oil-switches similar to those on the feeders 
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on the primary side. These switches should be tripped 
by overload relays. Overloads on the continuous cur- 
rent side of the converter will also overload the trans- 
former, and a reverse current from the transformer to 
the bars is the result of the converter ** motoring.’ 
From this it is evident that the tripping relays on the 
transformer primary also protect the converter. But 
it is highly inconvenient to have a converter shut down 
by a transient overload, as it must be run up and syn- 
chromised again; therefore the converter needs a cir- 
euit-breaker on the output side, and whether this 
breaker is tripped independently or by the same relays 
as the transformer primary, the setting should ensure 
that the output breaker will be opened first, and the 
transformer primary switches later if the overload. per- 
sists, as might happen from a breakdown of the trans- 
former or the converter. These switches are frequently 
used as the main switches, and their handles placed on 
the alternating panels of the rotaries.. The transformer 
secondaries in such cases are connected up perman- 
ently to the rotary slip rings. and there are no trans- 
former panels. The in-put instruments on the rotary 
panels will be supplied from the low-tension side of 
the transformers, and include a synchronoscope, am- 
meter, voltmeter, wattmeter, and power factor meter. 
On the continuous current side the apparatus needed 
is exactly that described for the generator panels of a 
continuous eurrent station. The starting arrangements 
are somewhat various. The most convenient starter 
is a small induction motor on the converter shaft, and 
if this is used a three-pole switch will be fitted con- 
necting the starting motor to the secondary of the 
starting transformer. As the motor is only used inter- 
mittently for short periods, it ean be built to give a 
sufficient starting torque with a small current, and 
starting resistances are not needed. Rotaries may also 
be started as motors from the continuous current side. 
The starting switches and resistances are necessarily 
rather large, and instead of providing one for each con- 
verter it is better to devote one panel to a common 
starter, and arrange the main switches with an inter- 
mediate position connecting the machine leads to the 
starter. After running up and synchronising, the field 
is regulated until the motoring current on the contmu- 
ous side vanishes, when a ''no-load " release allows 
the starter handle to go back to its off position, and 
the converter main switch is moved on to the “bus-bar 
contacts. In starting thus the field. circuit is made 
through the field switch and rheostat, and not through 
the starter. Rotaries шау also be started on the al- 
ternating current side as induction motors, in which 
‘ase а three-pole switch and set of starting compen- 
sators is required between the transformer secondary 
and the slip rings. These have to be capable of pass- 
ing the full load current or more. and are therefore 
bulky. This method of starting impresses large 
E.M.F.'5 upon the field windings if the pole limbs and 
pole pieces are well laminated. and special arrange- 
ments are necessary in such cases to short circuit the 
windings in sections. But if the pole pieces have some 
solid metal or amortisseur rings, the fields may be 
open circuited while running up. and this permits of 
the field switch being closed on to the bus-bars when 
the voltmeter shows correct. polarity; otherwise provi- 
sion must be made for the machine coming up at wrong 
polarity on the continuous current side. In starting up 
from a complete shut down at the generating station 
the main switches on the alternating side of the rotary 
are closed, the machine runs up with the generating 
set, and the field is switched on to the brushes when 
the voltmeter shows correct polarity, as it swings from 
cne side to the other whilst the rotary is catching up 
the generator. A small motor generator кеб with an 
Induction motor run from a special transformer is some- 
times used to start the machines on the continuous 
side through a common starter as above described. 
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This arrangement and the starting motors on the rotary 
shafts seem to meet all requirements with a minimum 
of complication and expense, since the starting up from 
a complete shut down requires no special apparatus, 
and in any other conditions one of the other two 
methods is available. 

When motor generators are used the main trans- 
formers are not required, and the main switches for 
each set stand between the high-tension 'bus-bars and 
the stator windings of the motors. If these are syn- 
chronous motors, synchronoscopes and power factor 
meters are required on the alternating panels, exactly 
as for rotary converters, and will be supplied from in- 
strument transformers. The available starting ar- 
rangements are also the same, but practically it is 
highly undesirable to start from the high-tension ‘bus- 
bars, as the large out-of-phase current disturbs the re- 
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metered on the continuous current 'bus-bars, between 
the converters and the outgoing feeders, so that the 
main meter panel comes conveniently at the com- 
mencement of the feeder switchboard. The input is 
best measured at the generating station, so that the 
efficiency indicated by the ratio of the two sets of read- 
ings covers the transmission as well as the conversion 
losses. 

A very necessary provision in a tramway system fed 
from sub-stations is a reliable method of signalling be- 
tween the generating station and each sub-station, and 
also between the sub-stations, where these may have to 
co-operate; for example, when they have to use inter- 
connecting feeders, or to alter the distribution of the 
load by varying the line feeder connections. The sub- 


ject of telephone arrangements hardly comes under the 
heading of 


switchboards, but apart from these, 
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gulation on the whole system. But if thought worth 
while, а special set of compensators may be used and 
made available for each converter through а common 
starter panel. The polarity of the continuous current 
generator is not subject to uncertainty with motor 
generator sets. 

Where induction motor generators are employed no 
synehronoscopes or power factor meters are required. 
With wound slip ring rotors, it is possible to start up 
these machines direct from the alternating ‘bus-bars, 
using starting resistances between the rings in the 
usual way. Squirrel cage rotors ean be started direct 
from the alternating side, but as they take much more 
than full load eurrent, at a low power factor, the effect 
upon the whole system is too severe to be tolerated, and 
the method should be regarded as one for emergencies 
only. А small motor generator set, fed through а set 
of transformers starting the large sets through the con- 
tinuous current side, makes the best arrangement. 

The output of a tramway sub-station is usually 


GENERAL VIEW. 


wherever any feeder between two stations can be made 
alive from either end, there should be an unmistake- 
able indication of its condition on the panel control- 
ling it at each end. 

Switchboards for conduit systems in which both line 
conductors are insulated from earth differ from those 
already described on the continuous current panels 
mainly by having double-pole switches. It is also 
found convenient to be able to reverse the conduit con- 
ductor polarity in any section; hence the switches are 
two-way аз well double-pole. This permits a 
faulty conductor to be kept on the negative pole, which 
the Board of Trade requires to be maintained near 
earth potential, and also allows of a car with a fault on 
the positive side to he got home on its own motors, by 
following its progress along the line sections, and re- 
versing each during its transit. Generally one section 
will be kept reversed in order to detect ears whieh may 
have faults on their negative poles. The polarity of a 
car determined by that of the conductor 


as 


is, of course, 
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tees, but in laying these precautions are taken that the 
polarity is not changed for a car throughout its route 
excepting at these purposely provided negative fault 
traps. 

In the London County Council sub-station boards 
the feeder switches have three ‘‘ on ’’ positions, one of 
which connects the feeder to a special ‘‘ test panel," 
when the amount and character of any leakage can be 
observed. 

An example of a recent design of switchboard for a 
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clearly the way in which a front connected board is its 
own connection diagram. Fig. 2 is the diagram of 
connections, and Fig. 3 a semi-diagrammatie drawing 
of the general arrangement of the apparatus on the 
panels. 

There are two generator panels, each of which carries 
a cireuit breaker, ammeter, voltmeter, main switch, 
and field switch. "The main switch is two-poled, and 
controls the positive and equalising connections respec- 


tively. The latter is from the positive brush. The 
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continuous current tramway station is afforded by one 
designed in Mr. Stephen Sellon’s office for the Wemyss 
tramways, arid illustrated in Figs. 1 to 3. The cir- 
cumstances are exceptional, and the design necessarily 
unusual to suit them. The available space is severely 
limited, and the board, therefore, had to be placed 
close up to a battered retaining wall, forming one side 
of the engine-room. Front connections and small 
overall thickness were therefore imposed. The length 
was not so severely limited, but it was important to 
leave room for extensions both wavs. Fig. 1 is a 
photograph of the assembled board, which shows very 


switch by 


main 
means of a quadrant carried on its arm, which passes 
through a slot in the lower end of one of the main 


field-switch is interlocked with the 


switch blades when the latter is off. Only when the 
field-switch is on can the main switch be closed, and 
the field switeh cannot be turned to off until the main 
switch is opened. The field rheostats are carried on 
the dynamos, which are quite close to the board, so 
that the voltmeters can be read by anyone at the 
rheostats. The negative dynamo lead is linked on to 
the negative ‘bus-bar, which is carried at the bottom 
of the panels. The positive bar runs along the top of 


Digitized by Google 


302 ELECTRICAL ENGINEERING 


Fes. 14, 1907. 


all the panels. Next to the generator panels is the 
meter panel. As the energy supplied to the tramway 
company 1s charged for, there are three meters in series 
to provide for discrepancies and removal for calibra- 
tion. The same panel carries two of the recording in- 
struments required by the Board of Trade regulations, 
and a row of dust fuses controlling the small positive 
leads to meters and other instruments. The Board 
of Trade panel comes next, and presents no novelty. 
The next panel carries the connections for a '' boosted ” 
track feeder, and the booster or motor generator. Оп 
this panel the rail drop is shown by an observational! 
voltmeter connected to the appropriate pilot wire. The 
circuit breaker at the top is in the motor circuit. As 
there is but one booster generator, the switch connect- 
ing the track feeder direct to the negative bar does so 
by short cireuiting the booster. This generating sta- 
tion is at some little distance from the tramway route, 
and therefore the main negative connection to the rails 
is made by an insulated cable. The earthplates are 
also buried near the rails, and the shunt for the stray 
current ammeter is placed in a feeder pillar on the road. 
The distance does not prohibit the use of a recording 
ammeter in this case, but the instrument calibration 
and shunt had to be suited to the resistance of the pilot 
wires. 

The tramway feeder panels are quite simple, but it was 
thought wise to use lightning arresters and kicking coils 
because the feeders are earried overhead on the tram- 


way poles, exeepting between the station and the road, 
where they have to cross a branch of the N.D. Railway 
and some colliery sidings. 

The end feeder panel has a double-pole switch, the 
negative side of which is fed by a small negative bar 
brought along the bottom of the other panels. This. 
feeder supplies current for other than tramway pur- 
poses, Which is measured by a single meter. 

Nearly all the observational instruments on the 
board are of the edgewise type, and are carried at a 
uniform height. 

The main conductors are of copper bar and rod, sup- 
ported clear of the face of the panels by suitable 


clamps. Small wires for instruments, &c., are bunched 
and led through brass tubes. All cable ends, &e., are 
readily detachable for testing purposes, and each 


switch, instrument, &e., is carried on its own base. 

The writer is indebted to Mr. Sellon, and to the 
Brush Company, who made the board, for permission 
to describe it, and the loan of drawings and blocks. 

Simplicity and safety of operation are the main 
things to be studied in tramway boards, as in others, 
and the design is not usually a matter of difficulty : but 
there are elements to be kept in view which are some- 
times overlooked by manufacturers’ designers who 
have not worked in tramway stations. This article may 
assist such to appreciate the requirements they find 
in engineers’ specifications, and to meet them with а 
better realisation of what is wanted. 


ALTERNATING CURRENT LIFE TESTS ON CARBON, NERNST, AND 
TANTALUM INCANDESCENT LAMPS 


"TESTS on Nernst and ordinary incandescent lamps have been 

Өү confined to the observation of their working on con- 
tinuous-current circuits, and the study of the behaviour of such 
lamps with alternating currents has been scmewhat neglected. 
With a view to determine whether the work of these lamps on 
an alternating-current circuit was in any degree different. from 
that when using continuous current, a series of tests was under- 
taken by Messrs. Н. F. Haworth, T. H. Matthewman, and 
D. H. Ogley, the results of which were recorded in the following 
paper, read before the Institution of Electrical Engineers. last 
Thursday. In the first part the design of the automatic regu- 
lator is dealt with, and seme preliminary tests are described. 
The second part contains an account of a more extended series 
of comparative tests. 


Parr I. 


Apparatus.—The greatest difficulty in making life tests on 
lamps is to keep the applied voltage constant, since if this is 
not done the vclue of the tests is comparatively slight, unless 
the actual pressure variations are recorded. The following is a 
description of apparatus specially designed апа made for these 
tests in order to kcep the voltage automatically constant. It 
consists, firstly, of a dynamometer (see Fig. 1), the fixed coils 
of which have a laminated iron core. Above the moving coil 
and fixed rigidly to it is a I-ght, rigid, rectangular aluminium 
frame (see Fig. 2). Across the middle of this rectangle a phos- 
phor-bronze strip Œ F is stretched horizontally by means of the 
spring F, and on to the centre of this strip a light aluminium 
tube В А E is fixed, B A being 3 in. long and A Æ 6 in. The 
coil is suspended at the top and bottom bv phosphor-bronze 
strips. The bottom strip is attached to the dynamometer base 
һу a spring. and the top one to a bracket which carries а torsion 
head. This coil is controlled by a light steel spring fixed at one 
end to the aluminium rectangle and at the other to the torsion 
head, which is of the Siemens pattern. The bronze strip F G 
acts as a pivot for the pointer B K, and enables it to move up 
and down as it 1s detlected across the surface of the revolving 
drum (described below) ; the end of the pointer thus makes good 
electrical contact in all positions, the contact pressure. being 
constant and depending on the position of the balance weights 
ettached to the short end of the pointer. 

The end Æ of this pointer B # moves over the surface of a 
revolving brass drum, the arrangement being similar to that used 
by Mr. 8. G. Brown? in his drum cable relav. This drum (Figs. 
5 and 4) has two wide sections 4 and СЄ and one narrow section 


1 Journal Institution of Electrical Engineers, Vol 31, 1902, p. 1061. 


H. Contact is made to the A section through the bearings, 77 
is insulated frcm А and ('. and has no contacts: ( is also in- 
sulated, contact being made through a springy copper brush. 

Wires from the contacts to the outer sections of this drum 
run to a double relay in the manner shown in Fig. 4. The 
armature of this relay is fitted up as а reversing switch, contact 
being made through mercury cups. The contact piece Æ of the 
aluminium dynamomete: pointer is made of blacklead taken 
from а pencil... Many kinds cf lead pencil are unsuitable for 
making good contact, and the right kind must be found by 
experiment. This blacklead contact does not pit the drum when 
it sparks like a platinum contact does, and it is much lighter, 
thus reducing the time of swing in „һе system. 

Contact between the drum and pointer is facilitated by shunt- 
ing condensers across the revolving contacts (as in Мт. Brown's 
drum cable relay just referred to), but in this case an arrange- 
ment of wires and mercury cups is fitted to the relay armature 
by means of which, when the relay moves slightly owing to an 
insufficiently good drum contact, all the condensers are shunted 
on the side on which the dynamometer pointer is trying to make 
contact, improving it and causing the relay to act fully (see 
Fig. 4). By this method fewer condensers are used to make good 
contact, or having a given number of condensers a lighter con- 
tact pressure may be used, thus reducing the friction between 
the drum and pointer and giving greater quickness of action. 

The relay armature primarily controls the direction of rotation 
of a small series-wound electric motor (see Figs. 5 and 6) by 
reversing the armature current. This motor drives, by means of 
a worm gearing, an iron wire resistance, the four coils of which 
are fixed to four dises which are attached to an axle as shown. 
These four coils are permanently connected in series апа rub 
against four horizontal brass brushes. The brush on the first 
coil is connected, by means of a flexible lead at the side, to the 
beginning of the second «oil. ага the second brush is connected 
to the beginning of the third coil, &c. The result is that wher 
the drum is in one position all the resistance 1s in circuit between 
the two opposite terminals ot the system, and as the drum turns 
the resistance is gradually diminished. Current for these tests 
was taken from a motor generator; the exciting current of the 
generator was sent through this rotary resistance (4 ohms), which 
was calculated to give a no-load voltage variation on the machine 
of about 8 volts either way, running at 250 volts. 

The working of this system is as follows :— The alternator 
PD is regulated by hand till the required value, 250 volts. is 
reached, The torsion head of the dynamometer is then turned 
until the dvnamometer pointer contact swings on to the centre 
neutral section of the drum, and is then switched on to the 
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relay and motor resistance circuits. If the voltage of the alter- 
nator from any cause rises, the dynamometer pointer swings on 
to a live section of the revolving drum, thus closing the relay 
circuit on one side, bringing the relay ‘armature down on that 
side, and thus closing, through mercury cups, the circuit of the 
motor driving the field resistance of the alternator (Figs. 5 and 
6). This motor is set so as to revolve in such a direction that 
the field resistance is increased, thus diminishing the alternator 
field current and reducing the voltage. 

When the voltage is again normal, the dynamometer pointer 
moves back to the neutral section of the revolving drum, thus 
breaking the relay circuit, which in turn breaks the motor circuit 
controlling the field resistance. When the voltage falls the 
reverse of this series of operations takes place, the pointer swing- 
ing to the other side of its normal position, causing the other 
side of the relay to operate, thus driving the field resistance 
motor in such a direction that the resistance is cut out, thus in- 
creasing the alternator P D. 

Thus we have an automatic, accurate, and sensitive method 
for keeping the voltage constant during life tests on lamps. 
This method, of course, applies equally well for continuous as 
for alternating currents; the difficulty in constructing a voltage 
regulator for alternating-current work usually being the rather 


weak dynamometer force available, whereas in continuous work 
obtained either by 


a very strong field might have been used, 


EIG ў, 
permanent or separately excited electromagnets, with a very 
small current in the moving coil. lt is obvious that if the 


rotary field resistance 1з at any time (when totally cut out or all 
in) insuthcient for regulating the voltage fluctuation, the resist- 
ance will simply keep revolving until the flexible leads at the 
side jam. То avoid this, a five-point switch was placed at the 
side of the drum, which could be operated by stops placed on the 
outside disc (see Fig. 6). These five contacts were connected to 
four resistance coils which were in series with the field resist- 
ance. Normally the switch arm rested on the centre stop, and 
only two coils were in circuit. 

If at any time the rotary resistance was insutlicient for regu- 
lation, one of the stops on the drum would push the switch lever 
over so that three coils were then in circuit; this would probably 

give such regulation that the drum would return to its midway 

position. If this was insufficient four coils would be put in. 
The reverse of this takes place when the field resistance is too 
big. Coils are then cut out by the other stop. 

The alternator field current also passes through a small safety 


relay (see Fig. 6). This relay closes, through two mercury cups, 
the battery circuit on to the dynamometer (see Fig. 4), pointer, 
and controlling relay. Thus it will be seen that if the total 


regulation of the field resistance and emergency coils is insufti- 
cient, through a big fluctuation of the accumulators supplying 


the exciting circuit, through breakage of any wires, or through 
accidental stoppage of the motor-generator from any cause, that 
the regulating gear is automatically put out of action by the 
rising of the safety relay armature through either having 
no field current through it or having its current switched off by 
the drum resistance at the five-point switch. Thus the dynamo- 
meter relay circuit is broken and the lamps are switched off. 
The dynamometer, relay, and revolving drum are placed in a 
glass case to protect the instrument from draughts and dirt, and 
the revolving drum driven through a flexible piece of shafting 
by a small electric motor placed outside the case. The dynamo- 


meter coils of about 250 ohms resistance were placed in series. 
with an oil-cocled manganin resistance of 2,500 ohms. 

To obtain the varying voltage of Part 11., a rotary resistance 
was made which could be gradually introduced and taken out of 
the main circuit, so that the voltage across the lamps fell from 
240 to 230, and then rose to 240 volts again. "The resistance con- 
sisted of three continuous iron wire spirals wound on three 
wooden drums (see Fig. 7). To a point on each spiral a slip- 
ring was connected. ‘On each slip-ring a brush pressed, and 
each spiral pressed against a brush. The slip-ring of one spiral 
was connected to the brush of the next spiral. The figures show 
the positions of maximum and minimum resistance. One rota- 
tion every two minutes was produced by an electric motor, 
which drove through belts and pulleys. 

Description of Lamp Holder.—In Part I. the lamps under test 
(Nernst lamps 5 ampere and incandescent lamps by different 
makers) were placed in a circular block wooden drum 28 inches 
in diameter and 10 inches deep. This drum was divided into 
fifteen sections by iron partitions, and each section held a lamp. 
The drum was fixed on a vertical axle and was capable of rota- 
tion. It was surrounded by a thick black curtain, which could 
be so arranged that all the sections except one could be covered, 
so that the candle-power of tne lamp in that section might be 
measured. 

Each lamp had to be so arranged that the current passing 
through it could be measured, and the voltage across the glower 
of each Nernst lamp was also determined. To measure these 
quantities with the minimum number of wires, the following 
mercury switch-gear was devised (Fig. 8) :— 

C C C is а ring of mercury connected to one of the mains C. 
L is the other main, and it is permanently connected to one 


Alternator Field г у — 


Resistance Motor 


Mercury Cu xum ANI Contacts otlar} Cups 


i Relay 1! um 


Conderscr | Cordensor 


Dynamoezeter 
Pointer 


ү ABO | 
Revolving Drum [ 


Fic. 4.—Diacram ОЕ CONNECTIONS OF АстОмАТ1С REGULAIOR. 


terminal of each lamp, L L L. B D В are cups filled with 
mercury, each of which is connected to the terminal of a lamp 
L L L. The mercury cup A in the centre of the switch is con- 
nected to one terminal of a double scale ammeter А, the other 
terminal of which is connected to the main (€. Normally all the 
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mercury cups B B B are connected to the outer mercury ring 
C C C, thus shunting the lamps directly across the mains. The 
connectors are pieces of copper wire with ebonite handles to lift 
them up with (see Fig. 8). 

To find the current taken yd any lamp, another connector is 
placed from (say) B 1 to A, the centre mercury cup. The cur- 
rent is now flowing to this lamp partly through the ammeter 
and partly through the other main C. The connector from B 1 to 
the outer ring of mercury is then removed, and all the current to 
the lamp now passes through the ammeter; no current is inter- 


rupted in doing this; the lamp is continually alight, and there 
To disconnect the lamp from the 


is no voltage fluctuation. 


Fic. 5,—ALTERNATOR FIELD RESISTANCE AND REGULATING MOTOR. 


ammeter reverse these operations. This switch is oil-insulated 
and placed on top of the lamp drum with the glower voltmeter 
switch. It is a four-way mercury switch, three of the cups of 
which are connected to the top contacts of the glowers. Ву 
these methods of wiring only four wires are needed to the 
revolying lamp drum. 

In Part II. the lamps to be tested were mounted on an open 
wooden ring 4 ft. 6 in. in diameter, which could turn about a 
vertical axis. This ring was placed in a well-ventilated, par- 
titioned-off part of the photometer room. To test any lamp it 
was brought in front of a hole in the partition, and was isolated 
from the other lamps by a semi-cylindrical shutter so that it 
could be photometered. 

Instruments.—'The ammeter used was a Johnson and Phillips’ 
hot-wire instrument with two scales, one reading to 0°5 ampere 
and the other to 1 ampere. The scales were changed by switch- 
ing à resistance in or out by a double two-way switch. "The 
voltmeter used was a Kelvin standard multicellular instrument. 

Photometric measurements were, of course, made without the 
ammeter in circuit. The photometric equipment consisted of a 
Lummer-Brodhun photometer, a bench 355 cm. long, a 2-candle- 
power Argand burner and Methven screen used as a working 
standard, and a Vernon Harcourt 10-candle-power standard pen- 
tane lamp used as a primary standard. 

In Part II. a large bulb Ediswan standard incandescent lamp 
was used as a working standard of light. Its voltage was 35 and 
candle-pow:r 18.' The voltage applied to the standard lamp 
was checked with а potentiometer. The incandescent lamps 
were first tested in different horizontal directions, and the mean 
horizontal candle-power was calculated. 

The light from the lamps was measured during the life tests 
in one direction—usually that of maximum illumination—and 
it was assumed that the ratio of mean candle-power to th. 
candle-power in this direction remained constant. This was 
checked in several cases, with satisfactory results. In the case 
of the Nernst lamps the above determination was not made for 
each burner, as the filament was vertical in the j-ampere tvpe 
and the illumination is sensibly the same in all directions. 


Ventilation.—'The ventilation of the photometric room was” 


assisted by an electric fan. 

Frequency.—The frequency was kept constant at 50 by alter- 
ing the field resistance of the driving motor when necessary. 
Variations in frequency were observed with a Campbell's fre- 
quency indicator. 

Time.— Time of tests was indicated by an electric. clock, 
which was switched into the alternator field circuit as soon as 
the lamps were connected, and switched off when the main 
circuit through the lamps was broken. 


1 Fora description of this standard see Dr. Fleming's paper, loe. cit. vol. 32, 
4903 p. 119, 


QUANTITIES MEASURED. 


1. Time of observation from the beginning of run. 

2. Current taken by lamp. 

5. Voltage on glowers in Part I. 

4. Candle-power of lamp (compared with Methven screen in 
Part I. and with standard Ediswan lamp in Part 11.). 

5. Candle-power of Methven screen compared with Vernon 
Harcourt pentane lamp, and candle-power of Ediswan standard 
also compared with Vernon Harcourt pentane lamp. 


TABLE I. 
NERNST LAMPS. 


LJ ы 
© ; © "nz 
E = =- P 
B LB UL И d 2 = 

j $a Ф = = & 

oO (S oak ^" gF- : Breakages, &c. 
My = v "A = Е 9 
£198 55 ef bs 3 
Bo et, Б Ри) ШО Е g z 
B © E ФЕ = 
2j — e > M ww ы 

1 15:8 57:44 2°08 1,912 919 Top contact of glower 


fused. 

Top contact of glower 
fused and ballastiug 
resistance fused. 


9." 2m0 58547. 211 9995 1,890 


3 38:0 54:14 2°22 | 4,680 ' 2,080 Same as 2. 

4 42-8, 57:00 2°00 4,870 |2,450 Bottom contact of 
glower fused, 

5 52°0| 58°86 1:92 | 5,872 | 3,060 Top contact of glower 


fused. 


6.750 3,960 Glower broke. 


7, 617 54°78 2:00 | 7,072 3,380 Bottom platinum wire 
contact fused. 
8 ' 135:5 53:20 2°04 ‚14,700 | 7,200 Same as 7. 

9 147:0 48°70 2:03 | 16,500 7,160. Same as 7. Also iron 

resistance fused. 
10 Alive 43:18 2:38 22,6041 9,500  Glowerstill alive. Iron 

at | resistance fused, 

| 2200 \ 


In no case was there any trouble-due to failure of the heating 
coil or automatic cut-out. 


Five-Point Switch. 


ый 


нь eee 


ý Brush Gear. 


Safety Relay. 
F1c.. 6. 


COMPARISON OF ResuLrs or Tests, Parr ].— 4 comparison of 
the average results of Tables I. and II. shows a saving of 57 
per cent. in watts per candle in favour of the Nernst lamp. 
The percentage cost saving is much less than the percentage 
energy saving on account of the frequent and expensive re- 
newal of glowers and iron resistances. 

Against the saving in cost we must place— 

l. The much higher capital outlay on the lamp. 

2. The large sizes in which it is manufactured. 

5. The time it takes to light. 

4. The erratic life of the glowers. 

In reading the figures in Tables I. and II. it must be remem- 
bered that these tests are made with alternating currents, апа 
that the Nernst lamp appears to work much better with con- 
tinuous current. 
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arying continually between 220 


TABLE II. 3. Lamps run on a о уа не 

с СРЕТЕН : and 240 volts, the variation. having a period о nutes. 
CARBON INCANDESCENT ТАМЕ. The lamps were run continuously from Monday until Satur- 
Some of the results 


day. a period of 120 hours at a time. iu the 


"AE : : ы ан . . l 
D = = © E, p " В obtained аге represented graphically by the сита | 
2 = л |Z = i: ae s 5 accompanying diagrame, and the average values of candle-power 
2 aE Woe чш сг o EŠ | 
©з Те X > z zc 2 2 = amo 
L oO = ez ES 2 5 А = = A 
с 2 w x a x zz gTa са 
5 v © ®|х^— ZZ aa" = es 
z EJZ = D E og = m= 
оа o = > Eee m = 
Z7 7 x = ыг = s 
uo А | 5 | 16 [1068 513] 2742 53 9 

A тә 16 7:14. 1730 3,902 235 9 
Lamp broke 
13 B | 220 32 |2072 4:86, 22,335 4,559 71 
14 C | 230 32 15:04. 6:80 | 23,514. 3,460 16 
15 C | 280 32 9:10 920 | 24.350 2.640 16 
16 D | 250 16 15:50 4:33 | 18,703 4,327 — 
17 B|300 32 [3132 3772, 94.922. 9,397 74 
1х А | 300 16 1036 4:65 | 14.428 3,109 9 27 8957 
19. E | 300 32 ;22:16 GOL | 30,072 6,643 134 TP 
| : Minim igtance 
2 | 300 HG PANG Bat 21,520 5.597 134 isi 
1 C30 | 16 [1627 389 | 16.659 4,281 1 Mets | 
and watts рег candle, together with figures for energy supplied 
and candle-hours, are given in Tables, JII., IV., and V. 


P T The curves are arranged in two sets, А and B. The А set 
P S includes the lamps tested at a constant pressure of 250 volts, 
and the B set the lamps on a constant pressure of 240 volts, 


These tests were divided into three series :- - 
also on a pressure varying between 230 and 240 volts. Curves 


1. Lamps run on their constant normal voltage (250). Dura- | 
tion of test, 1.C00 hours. for lamps of one make will be found together on the same 
2. Lamps run on а constant voltage (240), about 5 per cent. diagram, and the figures corresponding to these are tabulated 


above normal Duration of test, 750 hours. together. 


TABLE III. 


CARBON INCANDESCENT LAMPS, 


eimai ааа а aman a а 
4th 250 hours, Average Energy 


He == 5 Ist 250 hours | 2nd 250 hours 3rd 250 hours. Жү 
No. lampand Hours Volts ME zem watts supplied сше 
curve, run, applied, l zs 5 2.5 J oer kw. hours 
: eP Lf OP МРС) CP. WPC С.Р, WPC) COPS |W.P.C. candle, hours t° 
1A 1.000 230 |16 14:0 17776 372 | 140 £56 1280 573 | 1095 | 545 4:71 66 60 14.050 
2A 1,000) 230) 16 113 1300) 4590 11:80 495 10:75 5:54 9°75 | 5:76 0°25 59:20 11,300 
3A 1.000 эз) 16 ПЕ 11:54 582 10:30 6:66 9:577 7°18 8:93 1:20 6771 67°70 10.080 
9 В 750 240 16 15] 1970 340 | 14:82. 404 11:50 5:30 - Бе 4-95 48-00 11360 
20 B TO 240 230 16 17-5 21:50. 340 | 17707 4703. 1350 5:24 — = 4:26 56:10 . 13,130 
4A 1,000 230 32 S] o 38000 BTL | 30:255 495 — 22:10 — 5774 | 2050 | 6:40 518 133-50 25 700 
5A 1.000 2U0 32 257 31:00 4706 | 27°40 | £75 23:20 545 | 21°75 | 5:90 5:04 129:50 | 25 700 
GA 1.000 230 32 25:6 32:60 4°08 | 26:70 515 22:50 596 | 90:60| 6:50 5:40 138-50 35.600 
17 B 750 шо | 32 ңа 8650 3:0 | 2720 5283 21-60 6-11 — — 508 10800 21 350 
Із B 12244 240-230 32 3574 3: 3740 3776 | Broke at 1724 hours, — n = 3°76 24-30 6440 
ТА 1.000 230 16 13:0 1690 3:70 | 13772 | 4:38. 1145 5:02 | 10-10 | 5:40 i ‚ 
RA [ою озю 16 11 [1730 0392 |1495 ато 7290 513 | ав 542 — 3530 0020 E 
9 A 1,000 230 16 11:0 ‚1360 BST [1160 452 1008 50 | 592| 547 475 52-40 ү 
1] B AE 240 | 16 244 | 24:40 348 | Broke at 180 hours. € em = 3-48 15:25 +1050 
12 B 750 240-230 . 16 ING o X0 7 BIB | 17-85 | 400 1490 4-54 — = 3 90 54°20 A390 
10 A 1.000 — z30 32 0350 3170 393 [ 3580 491 1980, 601 | 1740 | 6:50 — 534 — 12400 | 23 0 
11 A 1.000 230 32 22:0 3100 — 4730 | 2220 562 1840 666 | 16:50 | 791 — 5:99 131-00 HN 
12A Loo — 30 ; 32% 2T 3040 400 | 2390 512 1960, 607 | 16:90| 676 — 559 Laden | 22.020 
9 B 2 240 32 34-4 34 40 4:30 Broke at 75 hours. | — pas = 4:30 ER | ms 
15 210 230 '. 3i 357 3:10 | 31:9X 4: Ог. г. Ж. 2,57 
10 B 15O 210 230 ^ 32 352 4850 310 |31990 404 25:40 | 5:14 SA = 4:00 10000 36450 
13A 1.000 93) j 16 131 1700 378 | 1365 425 11:45 480 | 10:3! 08 : | 
14 A 4U0 240 | 16 14-4 16:60 3:05. | 1260 452 Went | out at | 400 ue RM A 13,120 
15 A 1.000 230 16 123 LIERO 373 |1330 430 1L10 — 42 | 985] 510 — 4:50 ms 50 5,770 
3H 750 940 16 13:3 17:30 3°74 12°50 5:10 10°00 | 6:10 2e == 55°00 12,260 
4B 730 240 20> 16 156 190 321 [1440 £27 1270 497 ү $ 195 4970 9,950 
16 A LODO — 230 4+ шр шко 405 | 24050 400 208808 5064 | 1940 | eos ^ &15 — 12890 ! 11,720 
17 А o0 ошо 32 276 алә 372 [2530 479 9100 565 | 1930 | 610 — 249 — 12210 23,630 
ІЗА 1,000 230 32 22:6 2830 — 4720 123700 $08 1990 584 | 17:80 6:60 а 126°00 24,890 
1 В 750 но 32 Js 3340 338 | 24000 555 1940 — 6776 " a SHI 122-70 22,600 
УВ 750 240 2730 — 32 — 31:0 3950 365 | 99:50 484 оо 556 | — 245 — 10500 19,320 
m 4:65 109-90 25,3) 
11A 1,000 — 230 I6 — 120 1320 4:20 |1230 4-52 1150 470 | ох 91 | en 
4Ј А т.000 240 16 96 1060 520 | 955 564 — 925 580 100 d | 4°60 5500 12,000 
27 B | 150 240) 16 6:5 650 8:30 Only tested 150 ho urs, too| poor i Э О 93°80 9,600 
28 B 750 240 30 16 175 260 310 |1700' 365 1490 4 05 ese Шон uad 5:10 970 
ЧА 1100 — 230 | 32 210 2250 555 | 2170 570 2050 615 | 18:5 | ega . 279 4900 134120 
15 A | 1,000 әз 7 32 20:23 — 2040 5783 | 20700 576 — 20-10 — 5775 | 19:60 6:10 | 600 126-00 21,000 
46 A | 1,000 230. 0 82 25:5 | 2840 471 | 27:50 492 — 24:00 5-59 22:00 | 6-1 5'85 118-90) ә) 200) 
2B — ! тә 40 | 32 272 , 460 BRE |2610 496 2090 590 | — 0. 530 , 13500 25/500 
32 25:6 ТОО 4:97 | 25:00 518 — 93:0 — 5:57 = m | 4°90 99:90 20.370 
| | = 0°24 100-00 (d 


26 B 750 240 230 | : 9 
=з ш ЕНЕНЕ | 19,150 
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TABLE IV. 


CARBON INCANDESCENT ШАМГА. 


Re. $5 Е lst 250 hours. 2nd 250 hours. 3rd 250 hours. | 4th 250 hours. iis LU Conde. 
No.lamp and Hours| Volts puted 8 Б i per lw. LE 
curve, run, | applied. a 53 C.P. W.P.C. C.P. W.P.C. C.P. W.P.C. C.P. W.P.C. candle. hours. 
Ша ; | yd. «Бе ‹ . НЗ | Й T? 5: 129°5 21 900 
2: c 21° 25:20 5°08 | 23:40 5:52 20°40 6°24 18:90 6 (3 5 90 21, 
SOME cs 2 | 2d 21-30 4°60 2450 508 2200 557 2000 612 — 5:34 1252 — 23,400 
2a 1000 230 32 | 93-8 29:60 3:66 250 442 21:30 5:02 19:50 547 н 2: TE | mun 
3 at. = [ bi Vic 4 «0 DIN 22°10 6:70 PES mE Г . : ү 
; [od 2 39 96-1 30 10 4 93 | 26 20 5 80 аі аі . | "à vx 
2 P | Er И 32 30:1 34°60 407 30°00 к p 20 me ae a p | aa 
2 2: 1 1125 4:30 1040 5 45 550 890 5" : 30 . 10,00 
a оо 0 16 18-1 1450 430 1335 467 1240 500 12:00 5:35 180 62°6 | 18,000 
" E -20 |1335 530 1130 620 ^| — ae 2 . 1 
23 B 750 240 16 14°0 17:35 , 4°20 13 E E. A = Е = | | 
24 B 750 | 240-230 | 16 16:0 17:90 | 3:90 | 16:10 4:25 1404 453 4°22 50:9 | 12,000 
| | : : 0:20 540 9:30 5:90 5:00 91:6 11,400 
2: 11:4 14:30 3:96 11:90 4°77 1 9 9 | 
a6 л Гоо 2 P 97 1250 455 | 990 548 845 613 790 6-70 | 570 551 96% 
97 A 1,000 | 230 16 108 13°20 445 | 11:35 510 980 578 870 638 543 | 585 10,760 
7B | 550| 240 16 194 .16:50| 430 |1120 580 950 680 — — 560 522 999 
8 B | 150 | 240-230 16 12:6 13:90 | 4'74 | 12:60 &20 11°34 5°56 |= — 2720 48:7 oe 
28 A | 1,000 230 | 82 18:2 20:00 523 | 1870 568 17:40 610 . 16:00 630 5:82 106:0 18,200 
30 A 1,000 230 32 12:3 12°35 , 8°58 | 12°20 895 1235 8:50 1240 865 8°73 107°5 12,300 
5B 750 | 240 32 298 3500! 3:0 3010 430 |2440 518  — 442 | 99-0 | 22,390 
6 B 750 | 240-230 32 | 300 34:00 3°80 | 30:30 4°35 2590 4:84 — — 4:323 97:1 | 22,540 
| Ў Г | Р : ә. А Я : „7 13.840 
230 | 16 188 1700 383 1450 448 1245 514 1140 554 | 475 658 12, 
32A 1:000 330 1G 137 1650 396 1445 458 1240 490 1140 537| 470 615 18,690 
33 А 1,000 | 230 10 126 1525 422 1930 48i 1150 540 1055 592 | 510 , 615 12,650 
15 B 150| 240 | 16 133 1790 412 1190 59: 1030 670 -- — | 6:0 558 10,000 
16 B |. 7500 | 240-230 16 15:2 17:33 400 15:00 450 13:21 2700 — -- 4 50 51:0 11,870 
91A 1,000 | 230 389 22:3 99:60 3:091 2240 5:00 | 190 572 1830 596 514 1150 22,900 
35 A 1,000 | 230 32 925 2150 3:98 | 24:00 480 | 20:50 546 1820 603 — 508 114-5 22,550 
36 A 1,000 | 230 32 911 2810 403 | 2200 520 1770 610 16:50 680 — 5:50 11655 21,100 
13B — 70| 240 | 32 246 3210 390 2260 550 1910 630  — = — 520 , 960 18,500 
14 B 750 | 240-230 | 32 250 200 427 2500 48C 2200 530  — — _ 4:80 | 96:55 18,700 


In the first series ct tests six lamps, three 16 с.р. and three 
32 c.p., of each kind were tested. except tantalum lamps, in 
which case two 115-vclt lamps were placed in series. The Nernst 
lamps used were 245 volts, 0:25 ampere, this being the usual 
type of lamp supplied for use on the 230-volt mains in Liver- 
pool. The Nerast lamps were marked 225 volts on the filamen: 


Connector for 
Mercury Switch 


of Lamps on Drum 
ercury Switch Gear 


Fic. 8. 


W 
to 


Copper Wire 


'and 20 on thc ballasting resistance, so that it would appear that 
they should be run on 245 volts. and it was found that thev 
gave better resulis on the 240 than on the 230-volt circuit, vet 
T were the lamps sold for use on the 230-volt mains at Liver- 
pool. 

In the second and third series of tests two lamps, one 16 с.р. 
and опе 32 с.р., of each make were employed 

In all cases the frequency of supply was 50 cycles per sec. 

GENERAL CoxcLustoNs.—TIn Table 
"Blowers was also measured. 
creases with time. 


I. the voltage across the 
The glower voltage always in- 


In case 2 it rose from 195-0 to 208 volts iu 26 hours = 4 volt per hour, 


: reached earlier. 


Now this increase of voltage cn the glower is not due to any 
ageing of the bellasting resistance, for when a new resistance 
was put in in the middle of a run due to failure ої the previous 
one, this increase of voltage was maintained, and there was no 
initial reduction of voltage due to the new resistance. This 
Increase in resistance of the glower is therefore due to altera- 
tion in the glower itself ana to deterioration of its metallic 
contacts, and it is interesting to note that the faster the resist- 
ence of the glower increases the shorter its life. | ‚ 

Referring to the tests on carbon lamps. the following points 
may be mentiored :— І 

The 4 watts рег candle-lamp is generally the exception on 
alternating-current lamps. | 

The cost of an incandescent lamb is an extremely small item 
in the сєзї of lighting compared with the expenditure for 
energy, and should not be considered in buying a lamp. | 

The pcint to be considered is, What average watts per candie 
will the maker guarantee? 

In the majority cf cases when used with alternating currents 
incandescent lamps do not give their proper candle-power, and 
usually no two lamps made and calibrated by the same maker 
will agree either with themselves or with their reputed candle- 
power. Also with some makers the small size lamps are good 
end the large ones very bad. | 

In all cases there was a rise in candle-power after the begia- 
ning of the run. . 

With carbon aad tantalum lamps the maximum was obtained 
within 25 to 30 hours, while with the Nernst lamps the rise was 
evident, but not so appreciable as with the former. _ 

The current also rose to a maximum, but reached this value 
later. 

In the case cf the hi;her voltage tests these maxima were 

The lamps of one make in which the candle-power attained 
the highest value in their group often fell off most ravidis. 
end were the lowest in value at the end of the test (see Curves). 

Preakages generally took place when, after a long run, the 
lamps were switched off on Saturday for the week-end. This 
would seem to be due to the contraction during cooling. the 
filement breaking when it had become weakened by long burn- 


ing. 
The lamps tested were bBrush-Vienna. B.T.-H. Edison. Edi- 


k ә. € : 
i 6 2 о s ae "n en ^ =! d swan, Nernst, Pope, Premier, Robertson, Sunbeam, Maxim. 
" g : 199-0 to 917 " 435 -d E Behrend, and Tantalum. | І 
„9 В 200°0 to Op: tay e e Owing to the great number of tests onlv a few typical curves 
10 Ё Ini Ó Ne E S zre given, and the chief details of the original curves are given 
a "U 20155 to 16 .. 220 „ = 15 ә in the table. 
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TABLE V. 


TANTALUM LAMPS. 


SAR Ea ee I Er MSN SC I ИЕНЕН БАЛИСТА AE Co EE I a ID 
> : ; = 2b E A 
z Е E E pe Ist 250 hours. 2nd 250 hours, 3rd 250 hours. 4th 250 hours. 33 Bags 5 
£ . ш = о 2.5 zug Az о, 
= z s A gz о 5 с 5 5 = 
gt £ = _ 2 - POSEEN "eS Fe әз 
as 2 ^ z а= | | Zo Wr. 53 
Е = Ж Zo $35 CP WPO СР МРС. CP. МРС СР. МРС. PE $i $5 
2 Я < | | < 48 
| 
37А 400 ү, 25 21-1 20:3 | 1:97 17:4 238 | е í 2:08 157 37,550 
38A 400 j 790 25 19:1 193 у 211 Wat ga лу e RE 599: bours 2:18 160 7,300 
33 В 235 ү 125 25 979 . 279 1:61 "n 2 1:61 106 6,540 
35B 235 f 115 25 21:2 ; 211 200 } Broke BUS HOMES — 200 99 4,970 
34B 368 ү 128 25 30:0 30-0 160 | — 160 17:7 11,050 
36 B 368 | 112 2 170 ; 170 935 у) Broke at368 hours. © — 935 147 6260 
NERNST ]-AMPERE LAMPS. 
Globe. | | | 
394 090 , 230 ора] 73 H32 470 6:90 560 | 670 | 5:84 |Broke at 090 hrs. 5:38 | 27:2 5,040 
(а 40A 960. 230 opal 8:9 1085 377 | 945 415 , 835 4:50 | 715 | 48 48380, 365 8,500 
(4) 40A 480 230 clear 11:9 12°73 3:55 11:05 3:90 Only tested |480 hrs. ~. 3°73 | 19:2: 5,150 
(а) 23А 250 230 clear 8-8 8'85 470 Broke at 250 hours, - н с "ee 4:55 | 10:4 2,210 
(b) 23 A 740 230 clear 9-4 10°10 3:90 9:36 4:20 8:80 4:30 — | = 4:11, 292 , 7,050 
29 B 750 240 opal 12:0 16:20 3:21 11:10 412 ;. 890 5 00 — — 4:12 | 37:0 , 9,130 
30 B 560 240-230 opal 12:5 15:15 340 9:80 4°30 ' Broke at 560 | hours. —  , 8°84! 27:2, 0,830 
3-10 |Brokeat39hours. — —- — ` — ' 810 | 1:8 | 590 


31 B 39 —— 240 opal 15:2 15:20 
32 В Broke at filament soon after sta rting. 
| ! | 


| | | | 


CURVES. 
Diagram Г. Curve 13 A is typical ot a carbon lamp run at 


normal voltage. 
Inagram Ll. Curves 28 А and 30 A are of bad lamps. 


Diagram П. 34 A 15 characteristic of a class of lamps which 
start very well and finish badiv. 

Глаутет IV. 44 4 is а typical 32-c.p. lamp, starting about 
23 c.p. and deorecisting very. slowly. 

Гледат V. 39 4. 40 A, and 40 77 are Nernst lamp curves. 

Diagram VI. 5 B and 6 В are typical curves of two similar 
lamps. one overrun at 240 volts and the other on voltage. varv- 
ing from 250 normal to 240 volts. It will be noticed that the 
two curves cross one another about half-way through the test: 
this was characteristic of anost of the curves made 
in this manner. Generally speaking, the etliciencies 
work out nearly the same in both cases, 

Inngram VIL, 15 B and 14 B аге also illustra- 
tive of this point. 

Diagram ТА. 53. B and 35 В are tantalum 
lamps overrun at 240 volts; 34 // and 36 /f are 
{атата lamps on voltage varying between 240 and 
Gods 
"Phe average of "the average watts per candle ” 
for the seventy carbon lamps tested is 485; tor 
the ши d-amoere Nernst lamps tested this average 
is 414 and ter the six tantalum lamps 1'97. The 
er mary 42 ampere Nernst lamp of commerce 18 thus 
about 15 per cent. better than the average carbon 
lamp. while its life is about 569 hours. 

The average consumption of the tantalum lamps 
tested was 60 per cent. less than that of the carbon 
атр, and their lives were on an average 50 
hours: doubtless the tantalum lamps made now will 
tive much longer lives than these. Though the 
tantalum lamps, even on these few tests, show a 
much better. etlicienev. than the carbon lamps. the 
makers of carbon lamps feeling the competition 
of the new metal. filament lamps will, without 
doubt, vigorously turn their attention to the produc. 
tion of a 2 watt per candle carbon lamp. | 

This research was carried out at the University, 
Liverpool; the first part. including the design of 
the automatic regulator, the preliminary tests, re- 
sults of which are given in Tables bo and L. being 
carried out by H. F. Haworth, in the old electro- U 
techincal laboratories: and the second, including 
Tables HII. and onwards, was carried out by T. H. 
Matthewman and D. H. Oulev, in the new electro- 34А 
technical laboratories of the university, = 


Watts per 


Carelle power 


сп]. 


Watts per 


Cane power, 


DISCUSSION. 


Ауүктох. F.R.S., asked what was the sensi- 


Professor W. E. 
mentioned the 


bility of the regulator. Mr. Paterson had 

sensibilitv of his regulator at about § per cent. 
Mr. HawoniH said the sensibility of his regulator, working 

under the best conditions, was + 4 per cent. Under normal con- 


ditions it was about } per cent. 
Ма. С, Paterson (National Physical Laboratory) asked how the 


candle-power of the Nernst lamps tested had been determined. Was 


DIAGRAM 


wit ULT OD RID ино э0 


ОлАендаАм ].- 


өн) 400 ШҮ мо 100 0 


it the candle-power in the maximum cirection, or the spherical 
candle-power, or hemispherical candle-power? The authors had 
drawn a comparison between the results of tests on carbon lamps 
and the efliciency of Nernst lamps, but these comparisons were 
always difticult to make, because the Nernst lamp threw all 
its candle-power in one direction. The curves showing a com- 
parison between fluctuating voltages and steady voltages were 
very useful indeed, and he would like to point out that in 
Diagram VIT. there were plotted two life-curves, one of which 
was at 41 watts per candle, and the other 32 watts per 
candle. These two lamps, of course. would give very wide 
variations of life under normal conditions, and he was wonder- 
ing whether the author had any particular reason for this. 
The curves in Diagram VI. were both at 3°8 watts per candle, 


candle, 


Watts pur 


te 


Candles: ower, 
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Hors, 


CARBON [Ам 13.1. DIAGRAM 


Vorrs. Constant, 250. 28 4 AND 30 4A. VOLIS 
CONSTANT, 230. 
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Candle, 


Candle- power, 


200 — 400 600 0o 1000 
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]V.-.CanBoN LAMP 


Hours. 


lI[.—€CAnRBON. Lamr DiAGRAM 


Vours Constant, 230. 441. Vorts CONSTANT, 230. 


end these were probably more comparable. The tables in the 
paper gave a lot of figures for the length of life, and so on. 
but he was interested to know if the authors could give any 
information as to the life of the lamps of different makers 
run at the same efficiency and on the two voltages which were 
mentioned. "This would help in the problem of shortening life- 
tests by running the lamps at a higher efficiency than that for 
which they are rated. 

Mr. J. T. Morris. referring to the tests of tantalum lamps 
on alternating current, thought the cause of the shortening of 


308 ELECTRICAL ENGINEERING 


Fes. 14, 1907. 


——— ——— - 
= == ы = = == С усб 


the life was, as suggested, owing to the change of length of 
the filament during the cycle of the alternating current. The 
candle-power fluctuated slightly, and consequently the filament 
must expand and contract. 

Mn. W. Н. PATCHELL said that when Dr. Sharp was showing 
him over his New York laboratory he gathered that he could 
tell the life of a lamp by overrunning it; he had. so many 
curves that he could distinctly forecast what the life of the 
lamp under ordinary conditions would be. The target diagram 
was due to Mr. Howell, who is head of the New York labora- 
tory and a colleague of Dr. Sharp. With regard to tantalum 
lamps, it was interesting to have these several papers, and 
as a further cortributior tc the subject he would like to refer 
those interested to the proceedings of the National Electric 
Light Association meeting at Atlantic City last July, in which 
there are some photographs of tantalum filaments showing their 
peculiar construction after use with alternating current. Th’s 
was, he believed, the first time such photographs had been 
published. 

Mr. ALBERT CAMPBELL (National Physical Laboratory), with 
regard to the shiver in connection with tantalum lamps теп. 
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Candle-power. 


Hours. 
DiaGRAM V.—NERNsST Lamps. 39A AND 40B: 
Vorrs constant, 250. (59А anno 40А, 
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Diagram VIT.—CanBoN Lamps. 13B АХ” 14Р. 
13B, Vorrs constant, 240; 14B, Уол» 
VARYING, 230-240. 


tioned in the paper, asked if the authors were quite sure that 
there was nothing in the circuit which brought this about. 
He supposed that the circuit was used exclusively for running 
the lamps from the alternator itself, and therefore that there 
was pretty gocd proof that there was no oscillation set up 
by switching off or on, or condenser action, or anything like 
that. If it were something quite independent of the circuit, 
then it might be a crystallisation, or some such effect, which 
took place at intervals, and might be connected with the kind 
of thing shown by Dr. Thompson and others. 

Mr. C. P. Sranks (County of London Electric Supply Co.) 
drew attenticn to the fact that lamps were cheaper and worse 
during the last few years. People now expected for a very low 
figure a better lamp. Really good lamps could be produced at 
a higher cost. At the present time the same results could 
not be expected as were formerly obtained from the more ex. 
pensive nU | 

Mn. L. GasrER said the lamp manufacturer was perfectly 
right in offering bad voltage regulation as an excuse for the 
present condition of lamps; but what excuse could he offer 
when a lamp which was run, not at its nominal voltage, 
but at an initial efficiency of 38 watts per candle, gave 
such bad results as those shown in Figs. 6 and 7. The public 
had to buy the lamps, and were unaware of the tricks of the 
manufacturer as mentioned by Mr. Wilson. Between the lamp- 


maker and the central-station engineer, the consumer had to 
pay the piper. He would like to see voltage regulation charts 
published, say, once a fortnight. Lamp-makers ought to be 
pleased to be told from such unbiassed sources as Messrs. 
Paterson and Haworth what abominable lamps they were n.aking. 

Proresson E. W. MaRncHANT (Liverpool University) said he 
had carried out a very careful series of comparisons between 
the Edison large-bulb standard and the pentane lamp. The 
actual variation in the relation between the candle-power of 
the two, as the result of 19 tests made during seven months, was 
from 19:2 to 197. These were the outside limits of variation. 
and seemed to be well within the limits that one would expect 
to get, taking account of the variation in the humidity aad 
of the air. These tests were made in a large room with a 
cubical content of 1,400 cubic feet, and it was possible that 
this might be an explanation of the result. With reference 
to Mr. Haworth's regulator, he thought that a piece of гр- 
paratus that would regulate to within j per cent. was a very 
good regulator indeed. It was really a practical instrument, 
and not merely a piece of laboratory apparatus. Опе applica- 
tion which struck him was in connection with large buildings 
where there were a large number of lamps. It might add 
considerably to the life of lamps in large installations of this 
description. With reference to Mr. Wilson's remarks as to 
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DriacraM VIII.—TaNTALUM Lamps. 33B AND 35B, 

VOLTS CONSTANT, 240; 34B AND 56B, VOLTS 
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the variation of voltage on the electrical circuits in this country, 
he would like to confirm this with regard to Liverpool, where 
the regulation could. not. be described as good. There was 
very often a pressure of 245 volts on a circnit, which should 
give 230 volts, and sometimes the pressure would fall to 220. 
With reference to carbide of silica lamps, Professor Ayrton ha 
just mentioned to him that the manufacture of these had been 
discarded in the factory near Liverpool, on account of the 
fluctuations in voltage of the Liverpool supply. From this 
point of view he thought the lamp-makers had something to 
say to the central-station engineers, but, on the other hand, 
the central-station engineers had a great deal to say to the 
lamp-makers. No one could describe as satisfactory the results 
of the tests shown in the recent papers. 

Mr. W. Н. PAtCHELL said that the Liverpool Electricity Works 
were owned by the ratepayers, and also carried an enormous 
tram load. If the ratepayers were carried for nothing, they 
could not expect to get their voltage regulated to within в рег 
cent. 

Mr. HawortH, in reply to Mr. Paterson's query, said that 
the lamps were supposed to be similar lamps supplied by the 
same maker. With regard to the ‘‘shivering”’ effect mentioned 
by Mr. Campbell, the circuit was used exclusively for the lamp 


tests. А 
A vote of thanks to the authors concluded the discussion. 
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CORRESPONDENCE 


THE OSCILLATION VALVE OR GLOW 
| DETECTOR. 


To the Editor of ELECTRICAL ENGINEERING. 


LAMP 


5тв,—1п your issue of February 7th is an interesting article 
by Dr. Ecctes entitled. ‘‘Coherers and other Detectors used in 
Wireless Telegraphy.” In this article a reference is made to 
a detector caled an audion, illustrated in Fig. 8. ‘he inven- 
tion of this appliance is attributed to Dr. De Forest, and it 
is stated “That the instrument is in fact an adaptation of 
a laboratory experiment due to Dr. Fleming." In justice to 
myself, I must ask permission to correct these statements. The 
invention of a wireless telegraph detector consisting of a 
carbon filament glow lamp having a metal plate or plates 
included in the vacuous bulb, and connected outside the lamp 
through a circuit with one of the filament terminals, is due 
to me. In November, 1904, I applied for, and subsequently 
obtained, a British patent in neh a glow lamp detector made 
as above described is applied as a réceiver in wireless telegraphy. 

Also, in a United States patent applied for April, 1905, the 
same detector, viz., a carbon filament glow lamp having a plate 
or plates in the bulb in proximity to the filament, is claimed 
as a receiver for wireless telegraphic signals, and the same 
device was also fully explained in my book on ‘Electric Wave 
Telegraphy," published in May, 1906. In these publications 
1 referred to this particular receiver as an oscillation valve. 
and in my illustrations of it a galvanometer was shown in- 
serted in a circuit external to the lamp connecting the in- 
sulated plate with one terminal of the battery employed for 
igniting the filament. This instrument of mine is not, as Dr. 
Eccles states. a simple laboratory device. It has been used 
as a long-distance wireless telegraphic receiver over distances 
measured in hundreds of miles, and the leading expert in the 
world on the subject of long-distance wireless telegraphy has 
many times stated to me that he has found it to be a very 
sensitive long-distance receiver. In my own private use of it 
| have employed a sensitive mirror galvanometer in the ex- 
ternal circuit, but this was simply owing to the imperfection 
of my hearing, which renders it necessary for me to make use 
of an instrument appealing to the eye rather than the ear. 
Anyone, however, not so limited can, by the employment of 
a telephone, which, it is perfectly well known, is far more 
sensitive to intermittent currents, greatly increase the range 
of the glow lamp detector. I employed such a glow lamp de- 
tector in connection with a jigger. and appropriately tuned 
receiving antenna long before any mention of this detector was 
made in public bv Dr. De Forest. 

The mere substitution of a telephone and battery for a 
galvanometer does not give adequate reason for rechristening 
the arrangement I called an oscillation valve by the fanciful 
name of an audion, nor is this rechristening a suthcient justifica- 
tion for depriving me of the scientific credit of the invention 
of this wireless telegraph detector. I emphatically assert, 
therefore, that my detector was not, as stated in the article 
referred. to, а mere ''laboratory experiment," but was from 
the first a practical long-distance wireless telegraph receiver. 
and it was not until long after I had published descriptions 
of this appliance that Dr. De Forest employed the same device, 
ealling it by another name. and thus diverted public attention 
from my claims to be the inventor of this glow lamp detector. 

Until, therefore, it shall be shown that some other inventor 
or patentee publicly described the use of a carbon filament 
glow lamp having a plate or plates sealed into the bulb as a 
detector for wireless telegraphy prior to my description of it, 
I contend that in scientific justice the invention should be 
credited to me, and that the apparatus should he called a 
glow lamp detector or oscillation valve, and not an audion, and, 
if any personal name is to be associated with it, it should be 
mine, and not that of Dr. De Forest. 

J. A. FLEMING. 

University College, London, 

Feb. 8th, 1907. 


X-RAY APPARATUS. 
To the Editor of ELECTRICAL ENGINEERING. 


NIB,—We have read with interest the article in your journal 
of the 3lst ult., by Dr. Lewis Jones, on X-Ray Technique, 
also vour note regarding it. 

In your note vou mention “that practically all the pieces of 
apparatus referred to are of French and German manufacture." 
We observed this ourselves, and were exceedingly surprised, con- 
sidering the fact that we are, and have been, the leading manu- 
facturers of electro-medical apparatus in this country since X-rays 
were used medically. We enclose you herewith our list and 
supplementary list of electro-therapeutic apparatus, which con- 
tains all the latest and most up-to-date apparatus at present in 
use. Nearly the whole is manufactured in our own workshops, 
and for this reason we think that it is hardlv fair to us to find 
an insertion in your paper stating that ''there is a lack of 
initiative оп the part. of British makers of. electro-medical 
apphances." 


lt may interest you to know that we are the sole contractors 
of electro-medical apparatus to the War Oftice, Indian Govern- 
ment, and Admiralty. ‘Lhe Indian Government sent an expert 
about three years ago to the toreign firms to inspect the appa- 
ratus made by them before considering the English firms. Atter 
the inspection was made the expert called on the English manu- 
facturers, and, after testing the different types, it was decided 
to insıal the apparatus manufactured by us. We think that this 
fact contradicts your statement. 

Аз a matter of fact, there are not many makers of electro- 
medical apparatus in England, and it 15 curious to note that the 
only firms mentioned by Dr. Lewis Jones are firms who sell 
apparatus made in France and Germany. 

In our opinion it is only another instance of the preference 
given to foreign manufacturers over English. 

We are, yours faithfully, 
Harry W. Cox. 

la Rosebery Avenue, E.C. 

February 8th, 1907. 


[We have looked through the catalogues with interest, and 
find that they are certainly most complete, and cover a large 
range of X-ray and electro-therapeutic apparatus. While we 
accept Mr. Cox's statement that nearly the whole of the articles 
are manufactured in his own workshops, we are not able to 
judge from the catalogue as to exactly which articles are ot 
British or foreign make respectively.—-Ep. А. Е.] 


Institution of Electrical Engineers.-—The following is the result 
of the ballot for new members at the meeting of the Institution 
of Electrical Engineers on Thursday :—- 

As Associate Members: Birrell, Thomas Henry, Electricity 
Works, Worcester; Cooper, M. Rupinsky, 77 South Portland 
Street, Glasgow; Davis, Alfred Abraham, Corner of Paul Nel 
end Blanket Streets, Hillbrow, Johannesburg; Hunt, Walter 
бипсоп, Wassau Mining Co., Gold Coast, West Africa; Jordan, 
Percy James, 2 Porter Street, Govan, Glasgow; Payne, Stanley 
Greatorex, 15 Linton Street, Bury; Thompson, John Harold, 
Ll'e:triity Works, Wetmore Road, Burton-on-Trent; Watts, 
Arthur, The Avenue, Retford, Notts; Young, John Henry 
Analiphant, Burma Oil Co., Ltd., Rangoon, Burma. 

As Students: Adamson. Ernest, Elms West, Sunderland; 
Adshead, Cyril. Dean, 162 Thorncliffe Terrace, Stamford Street, 
FErook's Bar. Manchester; Affleck, James, 7 Grafton Place, 
Glasgow: Baldwin, Leonard Cecil, 528 Victoria Road, Queen's 
Vark, Glasgow; Bell, Cecil Shannon, Faraday House, 62-70 
Southampton Row, W.C.; Bilsland, John, 24 Lansdowne 
Crescent, Glasgow; Bissett. Francis W., 17 Hertford Street, 
Chesterton Road, Cambridge; Brecknell, Francis William, 28 
Harland Road, Higher Tranmere, Birkenhead; Brevig, Norman 
Elling. Ellerslie, — Ashton-on-Mersey; Campbell, Charles 
Graham, 31 Kirkstall Road, Streatham, S. W.; Clark, Frederick 
Henry, Clarence House, Bath Street, Rugby; Cooper. Harold, 
Corporation Electricity Works, Mansfield; Corea, Frederick 
Augustine, Arc Works, Chelmsford; Creasey, John James, 69 
Manor Road, Rugby; Davidson, John, 5 Albert Terrace, London 
Road, Stranraer; Everett, Rex Marsh, Faraday House, 62-70 
Southampton Row, W.C.; Farrar, Fred., 42 Copy Nook, Black- 
burn; Flower, William Edward, 160 Bothwell Street. Glasgow ; 
Gerrard, Theodore, 5 Leslie Street, Pollokshields; Giffen, 
Reginald Alfred, Beaconsfield Road, St. Albans; Grisenthwaite, 
Thomas Carlyle, ‘Dacre,’ Thrale Road, Streatham, S.W.; 
Hay, Douglas, Vernon House. Shirebrook, near Mansfield: 
Henderson, William, Ericht Lodge, Blairgowrie, Perthshire: 
Hoggett, Frank Reginald, Faraday House, 62-70 Southampton 
Row, W.C.; Jackson, John Morton, 15 Blair Road, Alexandra 
Park, Manchester; Kelsall. Hermon Amos, 33 Albert. Road, 
Dalston, N.E.; Kingsbury, Allan Neave, 88 Gordon Road, 
Ealing; MelIntvre, James Charles S.. School House, Dunston- 
эп-Тупе; MacKellar, Duncan John, 37 Bank Street, Greenock : 
Marston, Reginald St. Clare, 196 Staveley Road, Wolverhamp- 
ton: Mason. Arthur Wellesley, Derwent House, South Park 
Road, Wimbledon, S.W.; May, Hugh Charles, 68 Osnaburgh 
Street, Regents Park, N.W.; Nebel, Kurt John. 28 Little 
Heath, Old Charlton, Kent; Newman, Edward Rowden, 
* Wolvesey," North Road, Parkstone, Dorset; Osborne, Kenneth 
Lancaster, University College, Gower Street, W.C.: Pannell, 
John Robert, Cholmondeley Cottage, Cholmondeley Walk, Rich- 
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A HIGH-SPEED PLANER 


NV R. C. MOODY read a paper before the Rugby Engineer- 
ДҮ ing Society on Thursday, the 7th inst., aescribing a 
planing machine manufactured by Bateman’s Machine 'l'ool 
Co., Ltd., Hunslet, Leeds, of which the following is an 
abstract :— i 

Many classes of work in the machine shop having plane or 
irregular surfaces to be machined are readily operated on 
with machine tools which have a straight-line cut, such as 
planing, shaping, and slotting machines. The milling machine 
is also of this type. For many years the development of the 
milling machine was neglected, on account of the very great 
cost of the cutters. he introduction of cutter-grinding 
machines a few years ago has assisted largely towards the 
success of the milling machine, milling cutters being quickly 
and accurately ground now without it being necessary to soften 
and re-harden them, so that milling came to be substituted for 
planing, shaping, or slotting on many classes of work. The 
cost for milling is stated as somewhere near half that for the 
planing type of machine tool. But the milling machine has 
also its disadvantages; the necessity for a free rotary motion 
of the cutter limits its application. The milling machine is 
also most sensitive to the faintest tremble of the work, the 
cutter, or the machine, as even slight variations make chatter 
marks which spoil the surface of the work. These disad- 
vantages should considerably assist the planing machine (on 
which it is possible to use the best brands of high-speed tool 
steel) to regain supremacy as'a labour-saving and cost-reducing 
machine tool. Added to this, the simplicıty of the cutting 
tools used compared to the expensive cutters of the milling 
machine and its adaptability to a very large range of work 
«o much to recommend the planer. It is claimed for the planer 
designed to cut at high speeds that it will produce work more 
rapidiy and quite as accurately as the milling machine by 
means of the high-speed tool steels. 

To take the fullest advantage of the high-speed tool steel, a 
rate of cutting speed at least equal to the cutting speed on 
the lathe which is using a similar brand of tool steel should 
be aimed at. The return or idle stroke should be completed 
in the shortest possible space of time. If practicable, the ratio 
of the return to the cutting speed should be made at least equal 
to the ratio applied to ordinary planers. The problems pre- 
sented for solution when speeding up the planer are :—How can 
the greatly-increased momentum of the table be absorbed, when 
reversing its motion’ How to overcome the energy of the 
driving gear quickly, and without undue stress to such parts’ 
How to get tbe table to run up to speed in the minimum of 
time? How to ensure the momentary increase of driving 
power required not exceeding that required by ordinary planers ; 

Attempts to attain a high speed in the old planer are gene- 
rally disastrous, the machine having been designed when twenty 
feet per minute was considered a high cutting speed. 

At the Machinery Exhibition held in London at a recent 
date a planer exhibited was shown at work upon a slab of 
ordinary cast-iron, taking a cut 3 in. deep, with a horizontal 
feed of j in. The speed on the cutting stroke was 65 ft. per 
minute, and on the return stroke 220 ft. per minute. No 
special foundation had been put down, j^ it appeared to be 
quite free from vibration on either the cutting or return 
stroke, or at the time of reversing. 

In modernising the planer, and making it a cost-reducing 
tool, the makers have kept the following objects in view :— 

(1) The planer should be capable of a high cutting speed. 
so as to take full advantage of the best brands of high-speed 
tool steels. 

(2) All parts should be well and strongly designed, in order 
to secure great rigidity and avoid chatter at the point of the 
cutting tool. | 

(3) fhe drive should be so powerful аз to enable the tool to 
take deep cuts. 

(4) The reversal of the table must be prompt, and the return 
stroke rapid, so that as much time as possible may be usefully 
exnended in cutting. 

The success of the makers was well demonstrated in their 
exhibit at Olympia. In the following pages the writer will 
endeavour to describe this planer in detail, assisted by jllus- 
trations to explain how the problems enumerated earlier have 
been successfully dealt with by patented devices. 

The planer will admit work between the housings, 30 in. 
wide by 30 in. high. The table has a full stroke of 8 ft. 

The Bed is of the usual construction for planers, consisting 
of two side members, which support and guide the table in 
vee grooves. Severa] transverse bars tie these members to- 
gether. No feet are placed under the bed, which is carried 
rieht down to the floor. The vee grooves are wide, providing 
ample bearing surface, the included angle of the vees being 
100 deg. The usual method for lubricating the vees is em- 
ploved, consisting of conical roller oilers, supported by spiral 
springs, and placed in cored oil wells, or pockets, in the vee 
«grooves. АП the holes for the shaft bearings in the bed are 
bored out and bushed, and means provided to easily lubricate 
them. The overall length of the bed is 14 ft. by 2 ft. wide, 
and 2 ft. 5 іп. high. 
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The reciprocating 7'able is 9 ft. 2 in. long by 2 ft. 4 in. 
wide, and the top surface 2 ft. 8 in. above floor level. The 
weight complete is about 27 cwt., and it will easily carry a 
load of 30 cwt. 

The table is provided with a tray 7 in. long at each end, 
three longitudinal T slots, and a series of drilled holes for 
stop pegs, which facilitate the quick and accurate setting of 
work upon the table. On the other side of the table, which 
is illustrated in Fig. 1, are numerous . 
transverse ribs, which stiffen it consider- 
ably. A T slot on the near or operating 
side secures the tappet dogs to the table. 
Midway between the vees is the slide 
"B," with square faces, which extend the 
full length of the table; this slide sup- 
ports the driving rack ‘‘C,’’ which is free 
to slide longitudinally for a short distance. 
On each side of this sliding, rack, and 
secured to it by the cross-head ''D," are 
two sets of buffer rods '" E,?' which pass 
through brackets fastened to the under 
side of the table, the ends of the outer 
rods being provided with dollheads “С” 
and ''g," and the strong spiral springs 
“Н” and “Һ.” It is this combination of 
a sliding rack and buffer springs with the 
table which absorbs the momentum of the 
table when its direction of motion is re- 
versed, and in such a manner that the 
reverse side of the teeth on the bull-wheel 
and rack are brought into contact with 
smoothness and freedom from shock. The 
front springs “Н” are each capable of 
resisting a load of ll cwt. per inch of 
compression; and the back springs ‘‘h” 
are each capable of resisting a load of 
15 cwt. per inch of compression. The 
springs are adiustable, so that an un- 
necessary amount of motion at reversals is 
prevented, and a metal-to-metal contact 
obtained for the cutting stroke. The ad- 
vantage of a planer cutting to a mark 
is secured with this table, of great use 
when working in a confined space. The 
smoothness of reversal has been tested in 
the following manner :—A piece of turned 
rod, about 3 in. diam. by 5 in. long, was 
placed so as to stand on end on the table, 
and, although the end was not specially 
prepared, усё reversal of the motion from 
a fast cutting speed to the yet faster 
return speed did not cause the rod to fall. 'The speeds in this 
instance were 40 ft. per minute cutting and 155 ft. per minute 
return. 

The Housings, or uprights, are of box section, taking a para- 
bolic form on the compression side. They are securely cottered 
and bolted to projecting faces cast on each side of the bed. 
and are tied together at the top by a deep bridge piece. The 
faces on the front of the housings are 8 in. wide, and hollowed 
out at the centre to receive the elevating screws for the cross- 
rail, and the feed screws for the side tool heads, the faces 
being carried down to accommodate them. 

The Cross-rail is made of sufficient length to allow one tool- 
head to be run clear, whilst the second tool-head can be 
traversed the entire width between the housings. It is sup- 
ported by long nuts to a vertical screw in each housing, and 
is raised or lowered by hand. The screws are supported at 
the top on ball bearings, and are connected together above the 
bridge piece by a cross-shaft and bevel wheels. 

Two Tool-heads are fitted to the cross-rail, and one side tool- 
head on each housing. Each head on the cross-rail can be 
worked independently of, or together with, the other. The 
horizontal and down-feed screws can be worked by hand from 
сег side of the table, and by the automatic feed gear. 

The Feed Motion for the tool-heads on the cross-rail is fixed 
to the side of the housing on the near side of the planer and 
in front of the driving pulleys. It is of the friction type, 
giving a range of feeds from 0 in. to 0'4 in. The illustration, 
Fig. 2, shows the general arrangement of the mechanism. The 
friction cones “А” are driven by and directly connected to 
the table driving gear, through the bevel and spur gearing 
shown below the cones. The spur gear to the left is secured 
to the intermediate gear shaft, and consequently rotates either 
right or left hand, the motion depending upon the direction in 
which the table is moving. Two cones are used in this arrange- 
ment, the lower, or inside cone, being the driver. and the 
upper. or outside cone the driven; this is secured to the vortical 
splined shaft “B?” and attached to this shaft is the arm or 
"kicker" “С.” Two adjustable stops “D” are located in a 
circular T slot in the top part of the supporting bracket, the 
distance between these stops circumferentiallv determining the 
amount of travel forward of the arm “C.” In action, the 
table starts on its stroke, the cones “A?” rotate together, and 
impart a rotary movement to the shaft “B” until the апп 
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"C" strikes one of the stops '"D." As the table continues 
its stroke the inside cone slips in the outside cone, which 
remains stationary. When the table starts on its return stroke 
the inside cone rotates in the opposite direction, carrying the 
outside cone with it until the arm strikes the other stop, the 


Fic. 2. 
vertical shaft having received motion in the opposite 
direction to that given on the forward stroke. ‘Thus the 


vertical shaft is rotated right and left once each time the table 
moves forward and backward, and the amount of the feed 
motion depends upon the circumferential distance between the 
stops ''D," and is independent of the length of the table 
stroke. From the vertical shaft “C” the feed motion is 
conveyed by a train of gears to the spur wheel with internal 
ratchet feed motion “E.” From this point the feed motion 
is given to the traversing screws and the down-feed shaft 
through spur pinions placed on the ends of the respective shafts. 
To maintain or adjust the pressure between the faces of the 
cones, a spring is placed on the top of the vertical shaft, which 
is supported in the bracket near the top of the housing, the 
spring being compressed by a thumb screw in the top of the 
bracket. With the friction type of feed motion driven direct 
irom the driving gear for the table, the feed is put on at the 
commencement of the return stroke, the advantage gained being 
а shorter over run of the work. То prevent any damage being 
done to the cutting tool on the return stroke, a tool.lifting 
arrangement is fitted. 

The vertical feed motion for the side tool-heads on the hous- 
ings, is actuated by the knocking-off arrangement. 

The rocking arm on the bed is connected by a shaft passing 
through the bed to a similar arrangement of feed gear, which 
actuates the side tool-head on the off-side housing. The stroke 
is adjustable by the slide in the rocking arm, and is communi- 
cated to the vertical feed screws in the housings through a 
train of gears. 

The toothed driving gears throughout are cut from the solid 
blank. The high-speed gears are of steel, and lubricated in 
an oil bath; the other gearing is of cast iron, and all gears are 
specially broad on the tooth. The sliding rack, previously 
mentioned in connection with the table, is of steel, made in one 
piece, and its teeth are cut out of the solid metal. The bull- 
wheel is 25 in. diameter on the pitch iine, with teeth of three 
diametral pitch. Seven teeth are in constant mesh with the 
rack teeth, exerting a force that is almost constant and hori- 
zontal, and therefore has no lifting tendency. The high-speed 
shafts are of high quality steel, and of large diameter; they 
are ground to size, and revolve in phosphor-bronze bearings. 

The drive is entirely self-contained. Тһе countershaft is 
supported on brackets carried by the housings. The speed of 
the counter shaft is 400 revolutions per minute. The pulley on 
the off-side is for the return stroke, and on the near-side for 
the cutting stroke. The connection between the countershaft 
and the pulley for the cutting stroke is through a change-speed 
gear-box, giving cutting speeds of 22, 45, and 65 feet per 
minute. This range of speeds enables the operator to suit his 
cut to his material. The return stroke is at the constant speed 
of 220 ft. per minute. | 

A very important feature of this planer is the fly-wheel loose 
pulley with an overlapping driving belt, and an automatic 
friction clutch between the fly-wheel and fast pulley. This 
arrangement, of which there is one on each side of the planer 
for cut and return, is illustrated in Fig. 3. The position of 
the fly-wheel and the overlapping driving belt shows the clutch 
in action to the full lines, and the position when out of action 

to the chain dotted lines. 

The action of the clutch is as follows: the rod “А,” which 
is actuated by the belt-shifting arrangement, moves the vertical 
spindle ‘* B," at the bottom end of which is keyed a small pinion 
“D,” gearing into a short rack cut on the side of the sliding 
bush ‘‘ E." which is free to move along the driving pulley shaft 
“EP? Attached to the inner edge of the sliding bush “Е” are 
segments of the gripping ring ''G," and working in a groove on 
the boss of the fly-wheel pulley, between the end of the boss 
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on the fiy-wheel pulley and the end of the sliding bush, is a 
ball thrust bearing. The fly-wheel pulley is also free to move 
along its shaft, and tracing the motion through, it will be seen 
that any motion given to the rod “A?” is transmitted into the 
tly-wheel pulley, and moves it so that the friction clutch “J” 
is brought either into, or out of, action. ‘This motion is so 
timed as to take place when the belt is thrown on or off the 
fixed pulley, and, together with an overlapping belt from the 
fixed pulley, on to the tly-wheel pulley (shown by full lines 
in the illustration) enables the conserved energy of the Ну- 
wheel to be transmitted into the fixed pulley at the moment 
when a large amount of power is most required owing to the 
sudden reversal of motion of the moving parts. The assistance 
of the tly-wheel to the driving belt at this moment considerably 
reduces the time of acceleration of the table, making the planer 
remarkably prompt. The pressure between the faces of the 
clutch 1s adju through the spring secured on the rod “A.” 
The íace of the clutch on the fixed pulley is covered with 
leather. The weight of the fast pulley is made as light as pos- 
sible at the rim, so as to reduce its kinetic energy, which must 
be absorbed before reversal can take place. As the belt velo- 
city is in the neighbourhood of 4,000 ft. per minute, any reduc- 
tion in the weight of these revolving parts is readily appre- 
ciated. The driving belts are 4 in. wide, ensuring ample driv- 
ing power for deep cuts. The whole of the belt-shifting gear 
is operated by the pee dogs on the table, being transmitted 
Ву a shaft through the bed for the return stroke drive оп the 
off-side. On this cross-shaft is a friction brake; a spiral spring 
supplying the necessary gripping pressure (to steady the motion 
of the belt-shifting gear). 

The planer absorbs about 7 h.p. on the cutting-stroke; at 
the moment of reversal there is a momentary increase to 25 h.p., 
weh drops again to about 12 h.p. at the end of the return 
stroke. | 

The overall height is about 8 ft. 9 in., and the greatest width, 
which is over the driving-gear supports, is about 7 ít. 

The old practice of judging the comparative values of planers 
by comparing their speeds on cut and return, has been found 
very misleading. because of the momentary stoppage of. the 
table at each end of the stroke, and the time lost before full 
speed is attained aíter reversal. In some planers these losses 
are considerable, and materially reduce the productiveness of 
the tool, and, if such planers are speeded up the loss on reversal 
would be enormously increased. By means of the friction- 
clutch fly-wheels already explained, the table on this type of 
planer is run up to full speed again after reversal with great 
promptness. The proportionate loss of time due to acceleration 
is actually less than in the case of the old type of planers when 
run at their ordinary speeds. 

To compare tests made on the ordinary planer with the actual 
test figures given in the above table the following method may 


be used, which gives satisfactory and conclusive figures for the 
comparison. The earning capacity of a planer is ascertained 
for purposes of comparison by taking the average speed of the 
cut and return strokes, or cycle times, as indicated in the 
following formula :— 

Time of cycle = time of one cut + time of one return. 


L=length of stroke in feet. 
T=time of № cycles in’ seconds. 
N=number of cycles. 


. 2L x N x 60 
Average (or earning) speed = — —— ——. 


Example :—The 42 in. x 14 ft. machine in the speed table 
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completes 10 cycles in 5 min. 56 sec. (236 sec.) when on a 14 ft. 
stroke. Therefore the average speed is :— 
14x2x10«60 „ ; 
— cl ft. per min. 
230 
The planer described in this paper will complete 10 cycles 
of 8 ft. stroke, the cut speed at 60 ft. per min., in less than 
1 min. 50 sec. 
The author is indebted to В. W. Wilson, Esq., managing 
director of Bateman's Machine Tool Co., for some of the 
information contained in this paper. 


SUCTION PRODUCER PLANT 


\ R. A. E. PORTE'SS paper on ‘Suction Producer Plant,” 
IV ] which was read at a recent meeting of the Dublin Local 
Section of the Institution of Electrical Engineers, of which we 
published an abstract in our issue of January 5150 (p. 219), was 
discussed at the meeting of the section held on Thursday last. 
The discussion was opened by Mr. T. TowriNsoN, who was in 
the chair. He referred at some length to his experience with 
producer plants. He had found, generally speaking, that the 
chief trouble experienced. with plants of this nature was due to 
irregularities in the quality and thermal value of the gas 
generated. He remembered particularly one producer, of the 
Dowson type, which the expert left without regulating the 
water supply to producer. He tried every means within his 
knowledge to get the plant to work satisfactorily, but without 
success; finally he had to send aloug for the expert, who, by 
simply adjusting the height of water in producer, removed 
all source of complaint. А trouble often experienced with this 
{уре of plant was owing to the water nozzles feeding producer 
becoming blocked, and this was a matter which required fre- 
quent attention. He thought the success of the Dowson plant 
largely due to the simple method of water adjustment (when 
you know how). The effect of suddenly changing from a smail 
oad to a large one was at one time very real, but that had now 
been overcome to a very great extent. Mr. Tomlinson, in 
referring to the economic aspect of the question, said that there 
was absolutely no doubt as to fuel economy as compared with 
steam plant, although the plant was not quite so reliable as 
one could wish. He thought that such a plant installed in an 
electric lighting station for the purpose of taking the ''peak 
load " would result in considerable economy, as the ‘‘ stand 
bv" losses were insignificant compared with steam plant. The 
speaker was of opinion that means of storing the gas should 
be provided, and if you took a hypothetical case—say, a small 
lighting station---and worked out the size, plant, and so forth, 
necessary to make and store sufficient. gas in the course of, say, 
twenty-four hours, it was surprising how small a plant would 
do the work; but how far one could go in that direction, of 
course, was a purely financial question, depending upon the cost 
of the gas holders, &c. Producer gas, although not of high 
calorific value, was more economical for use in gas engines, 
owing to the fact that very much higher compression could be 
obtained with it in gas engines, and consequently increased 
thermal efficiency than would be the case with, say, town's 
gas. In conclusion, Mr. Tomlinson said he was not so sure 
that gas engine makers did overrate the power of the engines 
thev sold; he thought that verv often the user under-estimated 
what he needed, and then condemned the engine-maker. 

Mr. Wm. ‘Tartow remarked that his experience of suction 
plants—and he had installed several—was that they were likely 
to fail when momentarily overloaded; just when a few powerful 
extra strokes were needed an explosion or two would be missed 
—presumably owing to variation in quality of gas—and a shut- 
down was the result. In order to overcome this ditliculty he 
had thought of trying an arrangement whereby, in the event 
of the engine slowing down unduly, the engine governor would 
cause to be injected into the cylinder a few drops of some 
volatile hydrocarbon, thus enriching the poor gas and keeping 
the engine going to tide over the interval of bad gas until the 
producer fires recovered. Such а contiivance would Бе par- 
ticularly useful where the plant was used for driving circular 
saws, and in anv case where the conditions were severe. He 
thought that producers were being steadily improved, and would 
be more relinble in the future. Another point worthy of con- 
sideration was that Irish coal contained a considerable propor- 
tion of sulphur, and could not be used in producers owing to 
the sulphur condensing and forming sulphurous acid, which 
attacked the nistons and cylinders. To get over this difficulty 
he suggested the addition of lime water to the purifier. Sulphur- 
bearing coals could be got cheap, because people would not use 
them on account of the difficulty referred to. Mr. Tatlow asked 
Mr. Porte whether in his experience a gas plant used less water 
than an equivalent non-condensing steam plant. Аз regards the 
simplicity of working producer plant, he instanced a_ plant 
near Wicklow which was run solely by two women! 

Mr. W. J. N. Sowter said that as a central station engineer 
the subject had a particular fascination for him. He had looked 
into the matter pretty closely. but thought it was not politic to 
put down a plant which could be used with practically only 
one particular class of coal, for obvious reasons. He suggested 
that the combination of steam and gas plant in a central station 
would be economical, because so much of the heat wasted in 


the gas-blast could be utilised on the steam side, and there 
would be very little waste heat. Mr. Sowter referred at length 
to the large “stand-by losses” in steam-driven stations, and 
showed how largely these cou!d be reduced by the use of gas 
plant. Gas plant, however, must be absolutely reliable before 
it сап be installed to any extent in public supply works. 
Another important consideration, too, was the capital cost of 
the plant. 

Mr. P. S. SHearpown thought that the difficulty of varying 
the water and air supply to the producer could be easily got 
over by controlling the admission by the engine governor, and 
he really could not see where the great difficulties came in, 
although he had never run a producer himselt. Personally he 
should feel nervous if he had to start up a lot of gas engines 
with the load coming on rapidly. Would Mr. Porte kindly tell 
him why it was that very large gas engines were reputed to 
give so much more trouble from back-tiring than small engines? 
It had been stated that very large yas engines were less 
efficient than small ones. Was this due to the fact that the 
large engines could not work at so high a compression owing to 
the back-firing difficulty ? 

Mr. TavLoR asked would any of the responsible engineers 
present really seriously consider installing large gas plants? 
He noticed that most of the people who used gas plants were 
not engineers at all, which in itself was suspicious! He recent!y 
inspected a plant having six 500 h.p. engines in Scotland, and 
the experience was suflicient to last him a lifetime—the noise, 
heat, smell, and clattering was appalling. Mr. Taylor further 
alluded to another plant he had inspected —a 1,000 h.p. Koerting 
engine—and was told that the plant worked fairly satisfactorily 
at 4 to $ load, but if it were run at full load for any length 
of time it would be speedily knocked to pieces! He thought no 
sane engineer would go in for gas driving on a large scale at 
the present time. | 

Mr. L. KETTLE asked were the figures distributed broadcast 
by the engine-makers founded on facts or only tests? He 
anticipated considerable trouble if, say, three or four 1,000 h.p. 
gas-driven alternators were running in parallel and one or more 
started back-firing. 

Мг. A. E. Porte (in reply), referring to Mr. Toinlinson's 
remarks, said that the stopping up of the water nozzles was 
one of the most serious defects in the type of plant alluded to; 
тапу other methods of regulating the water supply were in 
vogue, some of which were fairly successful. Regarding the 
use of gas holders, he had laid down one plant where there 
were two old existing gas holders which he had utilised, and 
which had proved themselves valuable additions to the plant 
in various ways. Referring to Mr. Tatlow’s suggestion to inject 
a small quantity of hydrocarbon to act as a “pick-me-up” to 
a failing gas engine, he had himself thought of trying that 
method, but the gas engine makers seemed to object, so that 
he had not so far tried the experiment; he thought the addition 
of lime water to the purifiers to get over the sulphur difficulty 
well worth trying. The usual quantity of water consumed 
by a gas plant was 151}. per b.h.p. hour. Replying to Mr. 
Sowter’s remarks, he mentioned that peat could be used in 
producers, but as peat usually contained some 90 per cent. of 
water, means must he taken to reduce the water to 40 or 50 per 
cent. before the peat could be used for gas making. Mr. Taylor 
was somewhat pessimistic regarding gas plants. He (Mr. Porte) 
had had a good deal to do with gas engines, and certainly his 
experience did not coincide with Mr. Taylor's. He could men- 
tion а mill where the steam plant had been taken out and 
two 100 h.p. gas engines substituted. The engines were looked 
after by the man who formerly ran the steam plant, and no 
stoppages had occurred. <A saving of over £400 per annum was 
effected by the change. Regarding the statement that engine- 
makers did overrate their plant, he was sure that was so. <A 
short time since he purchased a 100 b.h.p. engine, and the most 
they could get out of it was 1005 b.h.p.! He considered there 
should be a margin of not less than 25 per cent. 


Lima Electric Railways.—In the Chancery Division of the 
High Court, on Friday, Mr. Justice Swinfen Eady had betore 
him the case, Watkinson v. Lima Railways Co., which was a 
motion by the defendant company seeking that the directors 
might be authorised to ratify and carry out two contracts pro- 
visionally entered into—namely (1) a contract of exchange with 
the Peruvian Government, whereby the company gave up part 
of their premises in Lima, Callao, and other places, for public 
improvements, in consideration of the concessions for their line 
from Lima to Callao, and some branch lines (which would have 
expired in 1950 and 1921 respectively), being extended in per- 
petuity; (2) the contract of the whole of the com- 
pany's Каша Нова electric undertaking at а minimum 
rent of £9,000 a vear. The defendant company continues to 
receive a further yearly sum of 55,000, payable to them, under 
an agreement sanctioned bv Mr. Justice Farwell in 1905. by 
the Electric Tramway Company of Lima, in consideration of 
which the defendant company undertook to carry goods only, and 
not passengers, on their line between those places, which ran 
parallel with the tramway line. А statement was made to the 
effect that after the present contracts were ratified the scheme 
of arrangement would be submitted to the debenture holders. 
The order sought was made. 
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ELECTROCHEMISTRY 


AST week, in reference to the meeting of the Faraday 
LS attention was drawn to the subject of osmosis and 
the importance from a scientific standpoint which the clear 
elucidation of this phenomenon would have in relation to the 
vexed question of solid substances in solution. ln ordinary 
circumstances diffusion through a porous septum is a compara- 
tively slow process, and, with solutions of the same molecular 
concentration, is not noticeable, since the levels of the liquids 
remain constant. But under the action of the electric current, 
the rate of diffusion is very much accelerated, and as it is 
not the same for the anode and cathode compartinent, becomes 
noticeable even with solutions of the same concentration. 

For example, if а solution of sodium sulphate is put in a 
porous cell, and the cell placed in a vessel containing sodium 
sulphate solution of the same strength, then in ordinary cir- 
cumstances no diffusion from the one vessel to the other would 
take place, or if it did take place, the rate of diffusion would 
be the same in both directions, and therefore the amount of 
fluid in both vessels would be constant, supposing the levels to 
have been the same at the commencement. If, now, opposite 
electrodes are placed in the two cells, e.g., the cathode in the 
porous cell, the anode in the other cell, and an electric current 
passed, it will shortly be noticed that the liquid in the cathode 
cell will increase in volume, and eventually overtlow. ‘This 
phenomenon of electrical osmosis is very often extremely tiresome 
in electrochemical operations, but it has nevertheless been put to 
practical uses. 

In the Elektrochemische Zeitschrift, XIII., 226, there is an 
abstract detailing a process for utilising electrical osmosis for 
the impregnation of sleepers, &c., with preserving solutions. 
The process has been worked out by the Bordeaux firm of 
^aumartin. А concrete-lined vat is dug into the ground, upon 
the bottom of which a grating is laid. An electrode of thin 
sheet brass covered with sacking is laid upon the grating, and 
on this a layer of sleepers is placed. Another electrode 1s laid 
upon tne sleepers, then a laver of sleepers, and so on, until 
a pile about 8 feet high has been built up. Every other 
electrode is connected with the one pole of an alternating- 
current dvnamo,' the in-between electrodes being connected with 
the other pole. By means of an electrically driven pump, the 
soiution of zinc sulphate, which is used to preserve the wood, 1s 
pumped over and between the sleepers. Тһе resistance of the 
pile is between 8 and 10 ohms per cubic metre. With an 
alternating current of 110 volts the current which passes is 
from 3 to 15 amperes per cubic metre. The operation is com- 
pleted in from 5 to 15 hours, depending upon the nature of 
the wood to be impregnated. It is found that better results 
are obtained with alternating than with direct currents, as 
with the latter there 1s a tendency for the fibres of the wood 
to be destroved. Besides filling the pores of the wood with 
the preserving material, it is claimed that the action of the 
current also destroys mould-forming bacteria. This may or 
тау not be so, and is not of much account if the process is 
successful in thoroughly impregnating the wood, as this alone 
would kill the bacteria. 

The firm of Messrs. Meister, Lucius, and Brüning, according 
to the German patent 179.985, emplovs the electric current to 
dehvdrate animal and vegetable products—for example, turf. 
The process is called "andosmotie dehydration." A continuous 
current is used, and they find that the best results are obtained 
when hollow cathodes. heated bv means of steam or otherwise, 
are employed. At the commencement of the operation the 
process works more rapidly by also heating the anodes, but 
after a time the anodes become coated with a dry incrustation 
which sets up a resistance, and so impedes the passage of the 
current. 

It might also be mentioned here that an electrical process 
has been suggested for drawing moisture to the roots of valuable 
plants which are being withered in dry seasons. This should 
nut be impossible, because if one can dehydrate, it should also 
be possible to add water by a different arrangement of the 
electrodes. 

It is generally supposed that in the absence of water very 
few chemical interactions will take place, and, in fact, this 
to a large extent is the case. The reason assigned for re- 
actions not taking place is that, in absence of water, sub- 
stances are not ionised, and that the reactions take place in 
virtue of ionisation. In this connection a paper upon the 
Relatinn of Chemical Activity to Electrolytic Conductivity, bv 
J. L. Sammis, in the Journal for Physical Chemistry, X., 593 
(1966), is of considerable interest. "The author has used organic 
solvents in place of water, and has found that some metals, 
for example, lead, are able to replace copper from соррег 
oleate which has been dissolved in benzene or other. so-called, 
indifferent solvent, even although the solutions behave as 
fairly perfect insulators. Lead was found in this respect to be 
more active than other metals, such, for example. as sodium 
and magnesium, which are more electropositive. From his ex- 
periments, the author draws the conclusion that no constanv 
relationship exists betwen electrolvtic conductivity апа chemical 
activitv. 


ELECTRICAL SCIENCE 


British and American 


The lonisation of Ocean Air.—A. S. Eve gives in the Philo- 
aophical Magazine full details of measurements he made of the 
natural atmospheric ionisation during a transatlantic voyage 
last summer. He used an Ebert's apparatus, which enables the 
number of ions per cu. cm. of air to be quickly recorded from 
observation of the rate of discharge of an electroscope. The 
route taken by the ship was a rather northerly one, and for that 
part of the Atlantic the state of the atmosphere was found 
to be much the same as that normally observed over Europe and 
North America. Careful measurements of the amount of radium 
in sea-water show that the emanation and the penetrating 
radiation from active matter in the water are together quite 
insutticient to account for the ionisation observed. Thus it 
appears necessary to admit that emanation is carried by the 
wind from the land; but in admitting this it must, perforce, 
be accepted that the rate of recombination of ions is less over 
the sea than over the land—a condition of affairs that might 
arise from the absence of dust at sea. 

In a letter to Nature last week, J. Joly claims that the 
above observations support his suggestion—chronicled in this 
column a fortnight ago !—that the main source of the widely dis- 
tributed radium met with all over the globe is extra-terrestrial. 
He urges, in fact, that the ionisation of the atmosphere is so 
very uniform over sea and land because the radioactive dust 
gathered from space is, of course, distributed without regard 
to the outlines of the continents. 


Continental 


Current Density in Accumulators.—U. Schoop describes a 
method of finding the density of a current in various parts of an 
electrolyte by means of probes, in No. 3 Bulletin of the French 
Physical Society, and applies this method to the study of the 
charging and discharging currents in accumulators. The current 
density 1s greatest, of course, at the surface of the electrodes. 
Away from them there is a dispersion of the lines of flow. 
The layer of liquid underneath the lower ends of the electrodes 
brings about a greater rate of working of the lower ends, and 
this should be duly considered in the process of forming the 
plates. An element of stability is introduced by the fact that 
the more discharged portions of the plates have an increased 
resistance, so that the lines of tlow tend to condense themselves 
on the less discharged portions. These changes ot current density 
are, in general, more marked at charge than at discharge. There 
are a number of very decided fluctuations of the current after 
the commencement of discharge, which only disappear atter 
about a quarter of an hour. 

Gaseous Wave Detectors.—In the third Bulletin of the French 
Physical Society for 1906, C. Tissot shows how a vacuum tube 
can be used as a quantitative detector of electromagnetic waves. 
It has been known ever since Zehnder’s experiments that a 
vacuum tube will light up under the influence of electric waves, 
and such a tube, brought to the verge of luminosity by an 
auxiliary source, and connected up to a jigger, wul detect 
waves at some 200 miles. But this gives only qualitative results, 
like the telephone. If, instead of watching the luminosity, the 
resistance of the vacuum tube 18 measured, a quantitative ob- 
servation of the wave is obtained which is capable of consider- 
able accuracy. For rough determinations an ordinary incan- 
descent lamp provided with a parasite electrode, such as 15 
used in observing the Edison effect, may be conveniently used. 

Curious Lightning Effect.—1n the ninth Bulletin of the Belgian 
Academy, P. De Heen describes and illustrates a remarkable 
effect produced on some arc lamps in the city of Liege during a 
violent thunderstorm on July 18th last. The open-air arc lamps 
along the street each. show a luminous discharge down to the 
ground on a photograph taken by a local restaurant keeper, the 
path of the discharge resembling a jet of water. Some othei 
arc lamps, situated behind thick plate-glass windows, show a 
much more complicated discharge, in the form ot curved tracks 
returning into themselves, or free branches coiled at the ends, 
and resembling a lasso half thrown. The author sketches out a 
theory of these phenomena, and appears inclined to attribute the 
latter effect not to luminous electric discharges, but to the 
direct effect of electromagnetic waves upon the photographic 
plate. This explanation appears, however, little probable, in 
view of the limited range of sensitiveness of the photographic 
plate to such waves. No damage appears to have been caused 
by these inductive discharges. 


Electric Traction on the Saint Gothard Railway.—Z'7ndustrie 
Electrique states that the Saint Gothard Railway Company 
is making a contract with the Canton of Tessin for all the 
available water power in that canton. The company will 
utilise a large number of watercourses, with some of the locks 
to serve as reservoirs. The water power will suthce for all 
the existing railwavs, and those now being developed in the 
canton, and part will be available for traction in the section 
north of the tunnel. 

| Elertrical Enyinecving, Jan. 31, p. 224. 
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“ ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff, and 
is strictly copyright.) 


Specifications Published February 7th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


1906 Patents 


929, British Тномѕох-Нооѕтом Co. (General Electric Co.). 
Filament for incandescent lamps made of nitride of cerium, or 
other "rare earth" metals. The nitrides are made by heating 
the metal in an atmosphere of nitrogen. Filaments are made 
from the powdered compound mixed with a suitable binder, and 
then heated to their sintering point. Two claims. 

930, British Тномѕох-Носѕтом Co. (General Electric Co.). 
Brakes for electrically propelled vehicles. This is an improved 
short circuiting brake, applicable to vehicles driven by two or 
more series-wound motors, which are short circuited with their 
fields in series, and their armatures in parallel, in order to 
avoid the skidding of one pair of wheels, which may occur with 
the usual arrangement of short-circuiting the motors in series. 
Three claims, three figures. 

1221, Arno. A method of indicating, recording, or measuring, 
small and variable electric currents, such as those in telephonic 
circuits, physiological currents, and the like. The current to be 
measured is passed through a coil surrounding а suspended mag- 
netic body in a rotating magnetic field, whereby a variation is 
produced in the magnetic lag, which is indicated by the move- 
ment of the suspended body against a controlling spring or other 
force. Two claims, one ue Specific reference is made to 
Patent No. 21,462 of 1902, granted to L. H. Walter and J. A. 
Ewing. 

1396, STROHMENGER. Accumulators in which the plates are en- 
closed in bags of porous nitrocellulose. Two claims, two figures. 

1691, Ammon. Ап automatic resistance regulator for improv- 
ing the starting of squirrel-cage or similar induction motors. 
The conductor bars of the rotor are connected to short-circuiting 
rings, which can slide axially upon the shaft, and the parts 
are so shaped that with increasing speed centrifugal force in- 
creases the contact area between the rotor bars, and suitably 
shaped portions of the rings. Flexibility of the conductors en- 
sures their return to the original position when the motor stops. 
The regulation js thus effected continuously, and without loose 
contacts. Three claims, one figure. 

1965, Morpey AND Fricker. Electrolytic meters for alter- 
nating currents, especially adapted for prepayment. This is an 
adaptation of the well-known Mordey and Fricker electrolytic 
meter. А primary or secondary battery in series with the meter 
supplies the continuous current, which effects the solution of the 
meter anode. This battery may be combined with the meter 
electrolvtic cell, or the zinc or consumable battery plate may be 
utilised as the meter anode, which is fed in determinate lengths in 
exchange for coins inserted in the meter. Four claims, four 
figures. 

7189, Broxam (Lux). The manufacture of exceedingly fine 
metallic lamp filaments, such as are necessary for high voltages 
and low candle-power. The finely-powdered metal, such as 
molybdenum, is intimately mixed with finely-powdered oxide or 
sulphide of zinc and an organic agglutinant in such proportion 
that the finished filament will contain no carbon. This mixture, 
after fashioning to the required form, is heated electrically, when 
the zinc salt is first reduced and afterwards volatilised, the 
other products of the reaction also evaporating, and leaving the 
refractory metal as a filament very much finer than the original 
mixture. Other metals than zinc may be used provided they 
have similar chemical and physical qualities. Two claims. 

10,622, CowrER.CorEs. А leading-in wire for incandescent 
electric lamps. A pure iron wire is first tinned, then passed 
through a bath of molten aluminium, and drawn through a die. 
The aluminium is found to adhere tenaciously to the glass, and 
to protect the iron from corrosion. Three claims. | 

11,939, SourreR. A mechanical rectifier for alternating cur- 
rents. This device consists of a combination of a circuit breaker 
of special design with a storage battery. The circuit breaker is 
essentially a magnified telephone diaphragm with a central con- 
tact; the attracting core is polarised. and also marnetised bv a 
current shunted from the alternating circuit. The charging 
circuit is closed at every period while the alternating pressure 
is of correct direction and voltage to charge the battery. Three 


claims, three figures. 
Specifications Published To-day 
llowing Patent Specifications will be published to-day. and will 
"s pd sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, rost free. The 
number and year of the patent should be quoted on the order. 
Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents | 
1564. Britisu Tuowsox-Horsrov. Со. (General Electric: Co.). 
Staff and the like signalling systems for railways and 


the like. 


1628, Scu Mrz. Electro-plating apparatus. 

16284, Scumirz.  Electro-plating apparatus. 

1656, ERrrH. Mechanical stokers for furnaces. 

1852, SigeMENS Bros. & Co. & Gorpon. Apparatus for measur- 
ing temperatures by electric resistance thermometers. 
ALLGEMEINE ELEKTRiCITATS-GES. Electrically operated 

signals for railways, tramways, and the like. 

1917, WAKEFIELD & JANSON. Superheaters for steam generators. 

2072. CowPER-CoLEs. Apparatus for heating air by electricity. 

2458, British THomson-Houston Co. (General Electric Co.j. 
Dynamo electric machines for electrically propelled 
vehicles. 

2479, SrEBERT. Electric motor starters with overload and no. 
voltage release. 

2514, Watkins. Device for grinding the contact surface oí 
carbon brushes for dynamos and the like. 

2936, ELEcTRiC Icnirion Co. & Harr. Magneto machines for 
use in connection with ignition systems of electrically- 
fired internal combustion engines. 

5665, Martin & SHEPHERD. Magnetic clutches. 

5945, STRATTON, CLAREMONT, Beaver, & TANNER. 
electric cables and the manufacture thereof. 

5947, STRATTON, CLAREMONT, BEAVER, & TANNER. 
electric cables and the manufacture thereof. 

6367, ULMANN. Clockwork driven commutator switch for work. 
ing sonorous and other signals. 

7283, MaRrLEs LrAcH, Rook & Beaumont. Coin-freed meters. 

8262, SPENCER. Bogies for railway vehicles and the like. 

8498, Foreman & Drake & Goruwam, Ltd. Form of coupling for 
use with conduits and pipes. | 

9455, Epwarps (Firm of Hille & Muller). Process of treating 
sheet metal and depositing metallic coating thereon by 
electrolysis. 

9556, JOHNSTON & ACKERMANN. 

for electric railways. | 

Hype. Manufacture of leading-in conductors for in 

candescent electric lamps and analogous glass vessels. 

12,731, Bnrrisg THomson-Hovuston Co. (General Electric (0.1. 
Machines for use in the manufacture of incandescent 
electric lamps. 

12.797, Kennepy. Automatic signalling devices. 


1867, 


Troughs for 
Troughs for 


Automatic block signal system 


10.472, 


12,891, Влвсоск & Wirrcox, Ltd., & Parker. Chain grate 
stokers, | 
15.201, Grimm. Guard for the mouth-piece of telephonic trans- 


mitters. 
15,785, DREIHARDT. Improvements in storage batteries. 
16,712, Dawson. Double catenary suspenders for overhead con- 
ductors of electric railways and tramways. 
Dawson. Clip for connecting the trolley wires of 
electrical railways aud tramways to catenary suspension 
wires. 
18,060, ALLGEMEINE ErEKTRICITÁTS-GES. Devices for cooling 
dynamo electric machines or apparatus. | 
19,640, Siemens Bros. & Co. (Siemens d: Halske АА{.-Сез.\. 
Apparatus for effecting the interdependence of railway 
points and signals. | 
20.598, А. B. P. AccuwvLATOR Co. & Barker. Electric batteries. 
20.789, SHaw. Adjustable pendants for hanging lamps. 
22.651, MaTHIESEN. Multiple carbon arc lamps. | 
25,080, ATKINSON & CHURCHMAN. Variable caudle-power electric 
incandescent lamps. 
26.170, Hartmann & Braun Akr.-GEs. 
indicators, | 
28.959. Hiortu. Method of operating electrical smelting fur- 
naces. 


16.715, 


Speed and frequency 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published 


1906 Patents 


Electric chemical 


Moscickt. plant for producing 


14,259, ( 
reactions. | | 

25,994, KvzEL. Process for the soldering of incandescence fi a- 
ments of electric incandescence lamps to the conducting 
wires. 

29.407, MASCHINENFABRIK OERLIKON. 
or gas turbines. 


Turbine wheels for steam 


1907 Patents 


1242, SIEMENS-SCHUCKERTWERKE (ЕЗ. 

mutator motors. 

1356, Ganz & Co. EisENGIESSEREI UND MASCHINENFABRIKS м! 
Ges. Devices for regulating pressure of alternating © 
rent generators. І t 

Feron. Balanced electro-mechanical tractor equipmer 
alternately or simultaneously receiving ог generating its 
driving power. 

1662, ALLGEMEINE ELEKTRICITATS-GES. 

mutating electric machines 

1665. Kountz. Telephones. 

1686. CovapE. Electric motors. 


Alternating current com- 


1432, 


Alternating current conr 
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South London Elec. Sup. ` Corp. Ltd. 4 4/- 2)—3 -i Marconi Wireless Telegraph Co. Ltd. 1 — — 43-18 - y. 
South Metropolitan E. м EE бол 2} ва. = National Telephone Co., Ltd., Pref...) Stock 6 6% | 109—111 
Do. 7% Cum. Pref. . Ж 1 7 84 4—1 Do. Deferred .... sanatione], StOCK 5 5% [1104—1124 i 
Do. 447 Ist Deb. Ree Sennen Stock 4) 44% 102—105 Do 6% Cum. Pst Pref. шә... 10 б 6/- 11—13 
Urban Elec. Supply Co., Ltd. 5 2/6* 31-4 Do. Cum. 2nd Pref. ............... 10 6 6/. | 10—12 
> Dk SY Onn. Pret. ..............:...., 5 2/6 3i—4} -1 Do. DY Sid Prol sce iiccisaiesasesaavers 5 5 2/n 5§—3 +} 
Du. 447 Ist Mort. Deb. Red ...... Stock 4} 447 109—102 Do:. Siy Dab: Red ылы зу Stock 3j 34% | 97—99 + 
Westminster Elec. Sup. Corp., Ltd. 13 5/0* 94—104 + Do. 4% Deb. Red.. | Stock 4 4% | 100—102 
БЕ GAY бан. Próf. _................. 5 2/8 5i—1 West African Telegraph Co. Lid. D 4 E Mut 
Western Telegraph Co., Ltd. ............ 7 3/- 31—14 
E aces eo МЕТ Hae А Е Do АЎ Bele cies ИТ Stock 4 4% |101—104 
er aterloo erp. De c 47 93—‹ À 
Central London ........ ............. Stock | 4 | 42* | 76—73 - 3 MANUFACTURING - 
Po. 4% Рге!етгей.............. ......... Stock 4 4% 96 — 98 Aron Electricity Meter Co., Ltd. . 1 — — f:— 
Do. Deferred... éevesse оечъз- cso]. STOCK 4 — 64—67 -5 Do. 6% Cum. Pref.. . 1 4} 1/23" | {1—19 
bo. 4% Del» -ntnres.. Stock 4 4% 104—107 British Inaulated & Helsby Cables, Ld. 5 S 4/-* 04—7 
Ch. Cross, Eust. & Hamp. Pp. Db.. Stock 4 47 55—83 D», 7 Cum. Pref. . еы 5 6 8/ ds xd 
City and Sonth London Cons. | .........| Stock 11 24%" 44—46 ха Do. dy Ist Mort. Deb. Red. ...... Stock 44 44% | 100—103 
ПЕС Рат. eee eee Stock 4 47 104 —107 British Tiomson-Houston Co., Ltd. 
Do. 5% Perp. Pref. 1801 ............|] Stock 5 5» 117—120 xd) 411 1st Mort. Deb. Red ........... Stock 4} 44% 94—93 
bo. 57 Регр. Pref. 18:95 ............| Stock 5 5% 113—116 xa! и Westinghouse Electric PUN 
Do. 5% Регр. Pref. 1901 ............) Stock 5 5% 112—115 xl) „Аи OX PEU. ccssavesavans’ oes 5 -- 3/-* 14 -1$ 
Great Northern & City Pref. “ A" 10 4 4/-* 34—3} xd Do. 47 Mort. Deb. Re!............... Stock 4 47 70—74 
Gt. обии, Piccadilly & Brompton 10 4 4/-* 7-85 Brush Electrical Engineering С Со.. 2 24 1/- — 1/5 
es кир. BD. coctus »pscqisss vis Stock 4 47 88—91 Do. 6% Pref. pos МОРА 9 6 2/41 14—2 
— Rt -- — 5—7 Do. "mv, Perp. Jat'Deb.....- «e. *tock 4 417, 95 — 97 
Do. $71 Рег ». Pref. Red... SERP Stock — == 7—10 Do. 44% Perp. 2nd Deb. .... | Stock 4 no 80—83 
Metropelitan ue. ончо ОСК 21 14% 48—40 xd +} Callender's Cable and Const. Co., L4. 5 10 5/- 941—104 
Do. Surpln= Lands ......... ...| Stock 2i 9137 | 70-72 ха Do, 5X Сота, Pref. дева 5 5 2/6 | 51—5 
Do. 24% D чуч — M Өбө дг Эл» аез зет]. DOOR " 34% 97—99 Do. 44% Ist. Mort. нта Stock 4h 44% | 106—108 
ey a OS rere Stock 2A 34% 95—97 Consolidated Electrical Co., EM aes 1 — 7H. 8-4 
Do y4 Preference... ано ее ОСК 34 35 87 — 90) xd Crompton & Co., Ltd. nuc d 3 1/6 2-2 +} 
Do. B$% “A” Pref. .................| Stock Sh 37 | 81—57 ха | -2 Do. 5% 18 Mort. Reg. Deb. .........{50 & 108 b 5% 95—98 $1 
Do. % Convertible Pref. — (ДА: 34 84% 82—85 xd —2 Dick, Kerr & Co., Ltd... . A 1 10 2/- 1,5—111! 
Metropolitan District .....................| Stock — — 16—17 =} ро. 6% Cum. Pref. . 1 6 714.* | 134—164» m 
БКО Pref. Deb, .....................| tock 6 6% 134—139 Do. 44% Deb. Ked . о... Stock 44 44% | 101—104 
D. 12 Pref. Deb. |... аге ге, Stock + 17 58—93 Edison & Swan United ** A." £3 paid 5 44 2/0 11—11 -% 
ро Pref. Deb. (199%5) . TA Stock 4 47 55—90 ро, do «ап: у ПК) 5 4! 4/2 21—2 
Do. s Z Cons. Rent charge .........| Stork 3 3% 12-74 Do. 4% Deb. Red.. Stock 4 4 tu—S7 
Do. 4% Midland Rent тие ETP Stock 4 47 107 —109 Lo. 5^ ?nd Deb. Red.. „өө. Stock 5 ) 90—95 
Do. Guaranteed 4%... es] Stock 1} 14% 69—74 Electric. Construction Со, L tl. voor 2 — 1/7} ЕА 
Do. Gor Pref. (5%) + Stock — — 50—41 -2 Do, 74 Cum. Pref, sd 2 vi 2/9} | 14—2 
Ass. Ext. РГ. Guar. by U. . Rs. "Co.| Stork — 87 56—60 xd Do. 4% Perp lst Me rt. Deb. ......| Stock 4 + 81—84 
Underground Elec. “Аз Co. of, белен юе. Co.,Ltd., 5% Сит. Pref. 10 5 5 52—98 
London 5% Profit Shy. Sec. Notes, Varios 5 5% 59—01 Do. 47, ist Mort. De n Red.. ‘Stock 4 4 94—97 
Waterloo and ву... Stock 81 34 — Henley's (У. T.) Tel. Works Co., Ltd. 5 15 5/-* 114—12 +} 
Waitechape! and Bow 4y Deb. ........ | Stock 4 47, 107 —110 Do. ü Cum. Pref. T 5 44 2/8 | 586—5 
ELECTRIC TRAMWAYS. | Fe NE IPER e fuer cB Ie d ca 
lath Electric Tramways, Ltd. 1 5 1/- à— Do; 49 Deh. dell. 05 с оаа 100 | E 4» 100—102 
Эле MEUM EU .............. 1 5 64. HI Tel; qup & Maintenance Co. ........ 12 15 12/- ‘ 81—33 +4 
Do. 4}% Deb. Red.. ad Stock 4 44 1ui— 104 Do. Deb. - Red ............ 100 4 47 | 100-103 
Dirm. > Mil. Trs., Ld. 18% Db. Jt. | Stock Hi 44, | 97 99 White d G. )& Co., Co., ‹ j4 Cum. Pref.. 10 7 6/- 94—10 


For LOCAL NOTES, Gc.—See рр. 317 to 322 
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LOCAL NOTES 


BATH: Proposed Purchase of the Electric Supply Works.— 
The recent offer to purchase the electricity undertaking of the 
Corporation has been supposed to emanate from a group closely 
identified with the Somerset and District Electric Power Co. 
This company deposited a bill in Parliament this year seeking 
an extension of time for the exercise of its original powers, but 
when the Standing Orders' stage was reached last week no 
appearance was entered, and the bill accordingly will not pro- 
ceed. The members of the Bath Electricity Committee are now 
speculating as to whether the offer is withdrawn, or whether the 
Somerset Power Co. will make an endeavour to put its powers 
into force in the short time at its disposal At the 
last meeting of the corporation, the Electric Lighting Com- 
mittee reported that the Special Sub-Committee appointed with 
relerence to the proposal to purchase the undertaking, reported 
that they had since the last meeting of the committee, met on 
three occasions, and had interviewed Mr. Schenk, when the latter 
formulated his proposals in greater detail. The committee had 
also been in correspondence with the Board of Trade, and were 
arranging a further interview with Mr. Schenk. 

BECKENHAM: ‘Claims by Tramway Company.—The South 
Metropolitan Electric Lighting and Tramways Co. has presented 
a claim for 105. 10d., penalty on car mileage for failure of cur- 
rent, and £5 Os. 2d. for alleged breakage of lamps through 
variation of voltage. The Council refuses to pay the second 
claim; some of the company’s cars are fitted with regenerative 
control. Petitions have been deposited against the London 
Electric Power Bills. 

BELFAST: Electrical Engineer's Salary.—At a special meet- 
ing of the Corporation, held in committee, it has been decided 
by the casting vote of the Mayor to increase the maximum 
salary of Mr. V. A. H. McCowen, the city electrical engineer, 
from £800 to £1,000, in order to induce him to refuse the Salford 
appointment. Mr. McCowen has, however, tendered his resig- 
nation. For the year ending December 315%, 1906, the electricity 
department has supplied 2.978.286 units for electric lighting and 
power purposes, and 6,244,297 units to the tramways. a total of 
9.222.585 units. The increase of the lighting and power units 
amounts to 24 per cent. above that of the previous year. 

BRAY: Proposed Sale of Electricity Undertaking.—The Elec- 
trical Engineer (Mr. W. J. Sowter) recently reported to the 
Council that considerable extensions to the electric lighting 
station were necessary. The Council has decided that it is 
inexpedient that the indebtedness of the town should further 
be increased, and at their last meeting decided to place the 
undertaking upon the market as a going concern. 

DUNDEE: Eztensions.—Mr. J. Е. C. Snell, who was re- 
cently appointed consulting engineer by the Corporation in 
connection with Mr. Richardson's scheme of extensions, has 
stated that extensions are absolutely necessary. He is at 
present unable to say whether a high-tension scheme should be 
adopted. In drawing up his printed report, Mr. Snell will 
take into consideration the question of determining an equa- 
tion between the cost of production and the price which the 
Tranways Committee should pay for electrical energy. 

EDINBURGH: 7ле Tramway Question.—-Dissatisfaction still 
exists in Edinburgh at the recent decision of the Corporation 
concerning the tramways. What is known as the Gilmore Place 
route it was decided to construct upon the cable system, but 
at the last meeting of the Council a resolution was moved dis- 
approving of this decision, on the ground of expense. The 
motion was defeated. It was further decided to cable some 
other routes authorised by the Act.of last year, and to appoint 
Sir Alexander Kennedy to act jointly with the burgh engineer 
ш connection with the new tramways. 

GATESHEAD: Underground Telegraph Wires.—The Corpora- 
tion has refused permission to the Postmaster-General to lay 
underground telegraph wires, unless the whole width of all 
footpaths broken into are relaid. 

HALIFAX:  Tramways.—The Elland District Council has 
passed a resolution asking the Halifax Corporation whether they 
E to exercise their powers to extend their tramways to 

and. 

ILFORD: Annual Works Dinner.—The second annual 
dinner of the Ilford Urban District Council Electricity De- 
partment was held on Saturday, Mr. A. H. Shaw, the borough 
electrical engineer, presiding. Councillor Philpot said the works 
Were extending at such a rapid rate that it would soon be neces. 
Sarv to install additional machinery. The price at Ilford was 
now 3jd. per unit, there having been a reduction of 30 per cent. 
during the six years the undertaking had existed. Further 
reductions were foreshadowed. There are now over 3.000 
consumers on the Ilford mains, and 1.400 public lamps. 

LANCASTER: Tramway Charges.—In order to determine 

the amount which the tramway company shall pay the Cor- 
poration for electrical energy, Alderman Smith, of Barrow, 
where a companv also runs the tramways with energy supplied 
by the Corporation, has been consulted. Acting on a report 
hv Alderman Smith, it has been decided to charge at the rate 
^f 17d. per unit. | 


The continued loss upon the municipal tramways is engag- 
ing the serious attention of the Corporation. During tlie past 


*six weeks the number of passengers carried has decreased bv 


some 30,000. Halfpenny fares are to be introduced on cer- 
tain routes, and the number of cars reduced, with a view to 
minimising the deficit. 

LONDON: London County Council,—At "Tuesday's meet. 
ing of the London County Council it was unanimously de- 
cided to petition against the Administrative County of Lon- 
don and District Electric Power Bill, the London Electric- 
Supply Bill, North Metropolitan Electric Supply Bill, and 
the Edgware and Watford Railway Bill. 

A discussion took place upon the assessment of the southern 
tramways in relation to a report by the Finance Committee 
on the subject. 

In a long report, the Highways Committee stated that 
during 1907 315 miles of electric lines would be opened, mak- 
ing the total 119 lines. The full advantage of electric trac- 


- tion, both from the point of view of revenue earning and 


economy of working, and the convenience to the public, could 
only be secured when the whole of the lines were worked on 
this svstem. Therefore, the process of electrification should 
be expedited in every possible way. Replying to questions, 
Captain Hemphill, chairman of the committee, stated that the 
side slot system had been tried over a length of line, with the 
result that it was found to be considerably more expensive 
in maintenance than the centre slot. The recently-opened 
lines were doing well, and the receipts were in every case 
in excess of the estimates. Where the local authorities : 
objected to the adoption of the overhead system as proposed 
by the L.C.C., the construction of the lines was postponed. 
The Holloway tramways sub-station is to be erected by direct 
labour at a total cost of £8,100. 


It was decided to require Marylebone Borough Council, in. 
accordance with the provisions of their Electric Lighting 
Order, to provide and maintain testing stations. 


The service of electric tramcars between Stamford Hill and 
Shoreditch is now in operation. The cars meet the overhead 
trolley system of the Metropolitan Electric Tramways, Ltd., 
and a continuous run, with one change, is now available 
from Shoreditch to Waltham. . 

Poplar.—At the meeting of the Borough Council last 
week, it was resolved that the Town Clerk should invite the 
Commercial Gas Co. to state fully the conditions and terms. 
upon which it would, if required, undertake street lighting. 
Alderman White stated that in the near future the 
Council would be asked to consider a proposal tor a considerable - 
expenditure in extending the electric light undertaking, but betore 
this was incurred, the inquiry suggested ought to be made. 


Battersea.—The Electric Lighting Committee has increased 
the salaries of several members of the electric lighting staff. 
A settlement has been arrived at with regard to the matters 
in dispute between Messrs. Graham, Morton, and Co., Ltd.,': 
and the counci! relative to the contract of the former for the 
erection of a coal-conveying plant at the generating station. 
The Electrical Engineer has submitted а scheme ог 


completing the lighting of the roads оп the Park 
Town Estate. The scheme provides for the conversion 
of sixty-eight disused gas-lamp columns, and the fixing 


of brackets to same, the necessary tantalum lamps and ducts in 
Silverthorne Road and Dickens Street, but does not provide 
for distributing mains for private supply. The ducts. however, 
will only be laid in the event of the South-Eastern and Chatham 
Railway Co. agreeing to take a supply of electrical energy 
for their works in that part of the district. The estimated cost. 
of laying the ducts is £200, and for carrying out the whole 
of the scheme of public lighting, including ducts, £2,040. The 
additional cost of providing distributing mains for private 
lighting is estimated at £320. А petition is to be presented 
on behalf of the council against the L.C.C. Electric Supply 
Bill. 

Hackney.--The Finance, Electric Lighting, and Law and 
Parliamentary Committees of the Borough Council issued а. 
joint report on Monday to the effect that thev had considered 
a reference as to whether the interests of the borough were 
adequately protected in view of the promotion of the London 
County Council's Electricity Supply Bill and Mr. Robert Ham- 
mond's connection therewith. The Committees decided to inter- 
view Mr. Hammond, the consulting engineer, on the matter to 
ascertain the circumstances of his retainer with the London 
County Council, and his intentions as regards his duties to 
the Hackney Borough Council An interview took place on 
the 4th instant, and it was then ascertained that Mr. Hammond 
had been retained by the London County Council as expert 
adviser in connection with their Electric Supply Bill, and that 
he had advised the London County Council upon that part of 
the scheme as regards the undertakings scheduled in the Dill, 
and would necessarily give evidence before Parliament in 


- 
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support thereof. It.had already been reported to the Council 
that: the Bil was prejudicial to the interests of the under- 
taking, and a petition against the Bill had been lodged. Mr. 
Hammond admitted that he would be unable to give evidence 
on the Council's behalf in opposition to the London County 
Councils Bill, or assist by consultation or otherwise in any 
way. Having regard to these facts, the Committee was of 
opinion that it was impossible for Mr. Hammond to act as 
the Councils consulting engineer, and that it would be in- 
advisable for the Council further to make use of his services 
in connection with the undertaking. They therefore recom- 
mended that Mr. Hammond, having been retained as consulting 
engineer to the London County Council, whose interests are 
in conflict with those of the Borough Council, he be informed 
that his services as consulting engineer to the Borough Council 
will no longer be required. 

South Metropolitan Electric Light and Power Co.—In view of 


‘the forthcoming Parliamentary fight over the supply of electric 


power in London, the efforts made by the existing supply com- 
anies to extend their clientéle are not without interest. The 
outh Metropolitan Electric Light and Power Co., for instance, 
taking a business-like view of the advertising value of outdoor 
lighting, will, after the March quarter, allow a special discount 


of 30 per cent. upon all accounts to tradesmen who use а con-: 


tinual supply of shop and outside lighting. This will be equal 
До a reduction of 15d. per unit. | | 
Stepney.—The Electric Lighting Committee report that they 
have been requested by the London, Tilbury, and Southend 
Railway Co. and the London and India Docks Co. to quote for 
a supply of electrical energy in bulk. The Committee de- 


cided (subject to the usual sanction) :—‘‘That notwith- 
standing any resolution or other act of the Council, 
or their predecessors, to the contrary, the rate of 


charge for current supplied in bulk for power, lighting, and all 
‘other purposes to railways, docks, and canals, and for current 
supplied in bulk at 480 volts to any large private consumer by 
means of motor converters, for a mixed supply for all purposes 
be fivepence per unit for the first thirty hours’ use of the 
maximum demand during each of the six months ending 
March inclusive, and for the first twenty hours’ use during 
each of the six months ending September inclusive, and three 
farthings per unit for all further consumption in each month. 
Provided that any consumer requiring a supply at these rates 
‘shall enter into an agreement to take a supply for three years, 
and shall agree to pay a minimum annual bill during that 
time of £1,000. In calculating the total amount of such account 
for the purpose of arriving at. the minimum above mentioned, 
the accounts for different premises supplied by separate service 
cables may be added together, powers that the average annual 
amount of each account so added together shall not he less 
than £500. That this rate shall, so far as it is applicable to 
the London, Tilbury, and Southend Railway Co., come into 
force as and from October lst, 1906.” 

Westminster.—At the last meeting of the Westminster City 
‘Council it was resolved not to take any action, at present, wit 
‘regard to opposing the London and District Electric Power Bill 
‘and that of the Associated Electric Supply Companies. It was 
also decided to confer with the London County Council regard- 
ing its Tramways and Improvements Bill. 

LIVERPOOL: Electric Lighting and Tramway Accounts, 
—The corporation’s electric supply and tramway accounts for 
the year ending March 31st, 1906, have just been published. 
The total income of the electric supply department amounted 
to £258,769, the revenue from private supply being £155,305, 
public street lighting, £2,405, and electric tramways, £95.812; 
working expenses absorbed £101,710, and there is a balance 
of £157,059 carried to net revenue account. £59,366 has been 
paid off interest, £44.936 to sinking fund, £18,7/1 to reserve 
fund account, £13,884 to renewal fund, and the balance of 
£20,827 is a contribution to the general rate. The capital 


‘expenditure for the year amounted to £51.470, and the total 


capital expenditure upon the undertaking to date is £1,901,246. 


The tramways show a total revenue of £571,216. and an. 


expenditure of £585,405, leaving a balance, carried to net 
revenue account, of £185,811. Of this, interest on loans absorbs 
£53.243; rent of leased lines, £5,876; sinking funds, £53,392; 
repayment of loans, £3,004; reserve, renewal, and depreciation. 
£55.171; and there is a contribution in aid of the general 
rate amounting to £27,585. The capital expenditure on tram- 
ways account during the year was £35,579, the net capital 
expenditure to dete being £1,901.997. 

The consulting electrical engineer in his draft estimates for 
the vear 1907 savs that there has been a steadily increasing 
demand for electrical energy, the percentage of increase over 
the vear 1905 being approximately as follows :—In the supply 
of energy for lighting. 7 per cent.; power, 21 per cent.; tram- 
ways, 3 per cent. During the year transforming plant has 
been fixed at the Gateacre Station, which 18 now supplied at 
high pressure from Lister Drive, and by this means considerable 


‘reduction in working costs has been secured as compared with 


the steam plant previously in use at this station. The new 
station in connection with the refuse destructor at Smithdown 
Road has been completed, and additional steam plant and 
transforming plant has been installed, and the possible output 


from this station largely increased. Considerable additions 
have also been made to the transforming plant at the Lavrock 
Bank Station. Two 2,000 kilowatt turbo-alternators have been 
fixed at Lister Drive, and are in daily use. The two 1,600 
kilowatt machines put into operation in 1905, which exceeded 
the steam consumption specified in the contract, are being 
altered by the contractors without additional charge so as to 
each give an increased output of 2.0.0 kilowatts. The neces- 
sary alteration to the first of these machines is practically 
completed, and the second will be handed over to the con- 
tractors for similar reconstruction as early in the year as it 
cau be spared from service. Dealing with the additions for 
1907, the report says that the consumption of electrical energy 
in the western district is nearly equal to that of the remain- 
ing thirty square miles of the area in which the corporation 
supply electrical energy. The demand in this district increases 
steadily year by year, principally owing to the construction of 
large and improved blocks of buildings of which the Cotton 
Exchange and the oflices of the Mersey Docks and Harbour 
Board may be mentioned as examples. The supply to this 
portion of the City was originally furnished by the steam 
generating stations at Oldham Place, Paradise Street, and 
Highfield Street. As the steam plant in these stations became 
fully loaded, the output was supplemented by transformin 

plant fixed at Oldham Place and Paradise Street, and supplie 

at high pressure from Lister Drive, and it now becomes neces- 
sary to deal with the Highfield Street supply in а similar 
manner. The Highfield Street Station is the oldest station 
worked by the department, and the total output from the 
steam plant is only 1,000 kilowatts. Some of the boilers at 
this station have been in service seventeen years, and would 
before long require renewal. The engineer recommends the 
gradual conversion of this station into a high-pressure trans- 
forming station, with an ultimate output of 4,000 kilowatts, 
one-half of the plant for which should be installed during the 
current year. The only other district in which it will be 
necessary to increase the plant in the present year is the 
south-western district supplied from the Lodge Lane Station, 
in which it is proposed to install two 200 kilowatt motor 
generators, similar to those in use at Fairclough Lane and 
other stations. Three turbo-alternators are on order for the 
second half of the Lister Drive No. 2 Station, and the estimates 
provide for the cooling towers and other accessories required 
in connection with the same. Provision is made for the high- 
tension main from Lister Drive to Highfield Street, and for 
the usual additions which may be necessary to the distributing 
network. 

The estimates for 1907 are epitomised below :— 


On Capital. Account— £ 
Work done and goods delivered or in course of 


delivery but not paid for ................. sss 15,147 
Buildings— 

Work done or in course of execution .................. 3,000 

Foundations for plant and extensions at Lister 
Drive and other stations ................. eee 9,8CO 

Plant— 
Plant on order for Lister Drive Station ............... 48.075 
Other Plant and apparatus, including meters ...... 54,770 
. Mains— 

For lighting and power, including reinstatement of 
cnr MP К КУЛЛ О О РЧА 33.0СО 
$5 SUPAIUI WAYS. ено ied d EOM БК рЫ Ер АЗ 1,500 
» high tension mains to distributing stations 25,000 
| £160,790 

On Revenue Account— 

Goods delivered and work executed in 1906, but 
nobpald {ОР гривен шн аннараа ЫЫ 14,925 
Goods and wages, supply departinent .................. 80,000 
Goods and wages, fitting department .................. 20,000 
General expenses ue ovi e eA а инн 40,070 
5154.925 

Interest and Sinking Fund 

Interest .................... MR CCS EET EE M RO 63,500 
BINKING fand seride зн ды ta ЫЫ ree tas 48,000 
£266,425 


It is estimated that the receipts of the supply and fitting 
departments will exceed the expenditure, and will also pro- 
vide for the charges on capital account, and that consequently 
no provision will be required in the estimates for the general 
rate. 

LOUGHBOROUGH: Electric Supply Mains Explosion.—A 
report has been presented by the electrical engineer with regard 
to the recent explosions in the electric light conduits. He has 
failed to trace any fault upon the mains which would have 
provided the spark necessary to ignite the gas that undoubtedly 
accumulated in the conduits, and is unable to account for the 
explosions. He reports that he has taken steps to prevent the 
circulation of gas through the electric light conduits in future, 

ROCHDALE: Electrical Engineer's Salary.—Considerable dis- 
cussion took place last week upon a proposal to increase the 
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salary or Mr. C. C. T. Atchison, the borough electrical en- 
gneer. Strong opposition was ottered on the ground that Mr. 
Atchison’s salary had been increased from £160 to £300 in six 
years, and that £5,000 had been paid to outside consulting 
engineers in connection with the electricity undertaking. 
Eventually, however, un advance of £50 per annum was passed. 

SWANSEA: Electric Lighting in Workmen's Dwellings.—A 
sub-committee has been appointed to inquire into the electric 
lighting of a large number of workmen’s houses. The electrical 
engineer, reporting upon the proposal, says that the neighbour- 
hood selected is an ideal one to ascertain if the slot meter is 
hkely to prove remunerative. 

TORQUAY: Zhe Dolter Co.—The Electric Light Committee 
has rendered an account to the Dolter Electric Traction Co. 
for £600, being the minimum charge for the company’s mini- 
mum consumption of electrical energy to October 27th last, 
as the actual consumption did not reach the minimum. No 
communication has been received from the company, and after 
some discussion in the Council, it has been decided to press the 
company for payment. 

TYNEMOUTH: Local Government Board Inquiry.—An in- 
quiry was held last week into an application by the Corporation 
tor sanction to borrow £9,500 for electricity purposes. 

WEST HAM: Electric Power Developments.—-Messrs. Gregson 
and Co., shipbuilders, have decided to change to electric power 
for driving their machinery. They will take 50 h.p., and will 
subsequentlv increase this to 100 h.p. Тһе Thames Iron Works 
Co., Ltd., have informed Mr. Seabrook, the electrical engineer 
for the Council, that they will be probably requiring a large 
alternating current supply in addition to their present direct 
current. As the Silvertown mains will be the best to take this 
from (the present alternating current cable not being large 
enough), Mr. Seabrook is negotiating with the Borough Engineer 
for a site for a small switch-house at the Crawford Street 
depot. This will serve the purpose of a tee connection for the 
Thames Iron Works Co.'s cable, and, what is more important, a 
disconnecting point for the Silvertown mains. A cable exten- 
sion for supplving factories in Cooks Road with current is to 
be laid at an estimated cost of £592. 

WHITEFIELD: Electricity Supply.—Arrangements have been 
made with the Lancashire Electric Power Co., to give a supply 
ot electricity in this district. 

WILLESDEN: Electric Supply Progress.—At the meeting of 
the Urban District Council on Tuesday the Resident Electrical 
Engineer submitted a draft circular giving the approximate 
cust of installations and lighting of private houses under certain 
conditions. lt is not proposed to issue this circular until the 
application, which has been made to the Local Government 
Buard to sanction a loan in connection with the hire or hire- 
purchase of fittings, &c., has been dealt with. Owing to the 
recent change in the system of charge for current a large num- 
ber of demand indicators have been returned. These are to be 
disposed of from time to time as opportunity arises. Current 
for lighting is to be supplied to the Simms Manufacturing Co., 
who have recently taken a large factory in Kimberley Road, 
upon a two-rate scale, viz., 2d. per unit up to 6 p.m., and after- 
wards at the ordinary rate. А letter was read from the London 
and North- Western Railway Company as to a contemplated ex- 
tension of arc lighting at their Brent sidings. The company 
are to be informed that the Council will be prepared to supply 
them with current subject to their obtaining all the necessary 
ronsents. The Resident Electrical Engineer reported that the 
delav in the arc lighting of Walm Lane and Chichele Road had 
arisen owing to his testing various types of flame arc lamps and 
to the Post Office authorities not having altered the telegraph 
wires. He hopes, however, to be in a position to proceed with 
the arc lighting in question shortly. 

WOOLWICH: The Electric Supply Undertaking.—A report by 
the Electricity Committee reviews the position of the electricity 
undertaking, and also gives some further comments by Sir Alex- 
ander Kennedy. £42,000 of the £60,000 overdraft at the bankers, 
and the chairman of the committee says that the only solution 
of the dirticulty will be to levy a rate of 6d. or 8d. in the 
pound. sir Alexander Kennedy's remarks relate mainly to the 
supply to the Eltham and Lee districts, and to the wiring de- 
partent. The latter is condemned absolutely, and the com- 
mittee recommend that it be discontinued. The supply to Eltham 
and Lee is regarded as never being made to vield a profit, and 
li the committee follow out Sir Alexander's advice, he thinks the 
accounts might be made to balance in ten years. The report 
will he considered at to-dav's meeting, as will also the fact 
that the borongh treasurer has been surcharged about £800 by 
the Local Government Board auditor, this amount being in- 
terest on the overdraft on capital account of the electricity 
undertaking. 


Llanrwst Electric Supply Co.--An application was made by 
a creditor for £51, in the Festiniog County Court last week, for 
the compulsory winding-up of this company. During the pro- 
ceedings it was pointed out that a receiver had been appointed 
and negotiations were in progress for the disposal of the com- 
pany's undertaking as a going concern. At present there were 
not sufficient assets to рау the debenture holders, so that even 
if the petition were granted the particular creditor applying 
xould be no better off. The application was therefore dismissed. 


CORRESPONDENCE 


THE CRAMP NEUTRALISED REPULSION MOTOR. 
Го the Editor of ELECTRICAL ENGINEERING. 


SiR,—Reverting to Mr. Cramp's letter in your issue of the 


"Ah inst., I have to say that the diagram He has given in the 


previous correspondence on the subject has been shown by me 
to be wrong. His Manchester diagram refers to a series con- 
duction machine and not to the shunt conduction motor under 
discussion. Mr. Cramp asks what more he can do to satisfy 
me. I will tell him. Either let him publish unequivocal tests 
of his motor showing that the claims so boldly put forward 
for instance, in the Jast table of his paper—are Justified and 
fulfilled, or let him controvert my contentions with regard to 
his motor. To begin with, let him refute contention (2) of my 
letter of January 21st. In trying to do this he will possibly 
realise the hopelessness of his case and abandon this discussion. 

Turning now to the arguments put forward in Mr. Cramp's 
letter of the 2nd inst., 1t would really suffice for me to ask 
him to study contention (3) of my last letter, for there he will 
find the answers to his arguments, and will also see that in his 


last letter he misrepresents my previous statements. I will, 
nevertheless, recapitulate shortly whilst м those 
interested to my contention (3) for fuller details. I said $, was 


a fraction of ¢, and ¢,, and that only part of $, would leak 
through limb 2. I further said that $, was due to the load 
current in B, and ф, to the corresponding current in А. It is 
therefore not a question of the relative value of the load and 
of the magnetising current. If $4, does not thread A, the 
machine will never take anything but a magnetising current; 
in other words, there will be no output, for there will be no 
input. Let Mr. Cramp deny this in his reply if he can. If he 
cannot, then he must surely see that the arguments he puts 
forward in his last letter are quite incorrect, for he relies on 
the whole of ф„ threading limb 2. 

The phase of ¢,, mainly depends on the phase of $,; there- 
fore $m 1з practically in quadrature with E.. If it were not, 
then a neutralising winding such as N would be advantageous. 
But I notice that Mr. Cramp now discards the neutralising 
winding N which formed part of his original scheme; that 
alone shows that my contentions are correct. The neutralising 
winding improves the power factor, but as the latter rises, so 
the torque per ampere in Mr. Cramp's motor diminishes. N is 
therefore detrimental, as I have stated long ago. It is worth 
noting in this connection that $,, which is admittedly of the 
same phase as I,, can only materially affect the phase of ф„ 
if $, is in quadrature with ø. This can only be the case, 
however, when the power factor is unity. Unity power factor 
cannot be obtained without N. Supposing, now, that it were 
possible to increase $, sufficiently to make it equal to $', then, 
even if the power factor were unity, m could only differ from ф 
by 45 degrees at most. Тп this motor a good power factor is incom- 
vatible with a reasonable torque per ampere. The test to which 
Mr. Cramp refers is a most misleading one. He has, of course, 
obtained nothing like the ratio $,:$6'-—5:1, of which he 
speaks. His test, when correctly interpreted, only confirms my 
view that at no load $' may be comparativelv small, but that 
$' increases very rapidly as B is loaded. See my letter of 
January 21st under (5). With B on open circuit $ m —$',, on 
load 9,,=9; +0, where Ф. is much greater than $', Mr. 
Cramp has probably measured $, = $' with B open, and found 
(a) 1`8х 10°, then he measured $ „ at full load and found 
(b) Om =78 х 10°. He now assumed $' to be the same whether 
B was loaded or not, and subtracting (a) from (b) he got 
$,—6x10*. The fallacy of this proceeding is really too obvious. 
It is not possible to find ¢, by a direct and simple measure- 
ment of $,, and without taking the phase conditions into con- 
sideration. Ап indication of the values of $' can, however, be 
obtained bv measuring the terminal volts of B with B on open 
circuit and when loaded, whereby it is necessary to keep the 
armature stationarv. The drop in volts will indicate the reduc- 
tion of $'', and therefore the increase of ¢’. 

As to Mr. Cramp's suggestion that I might better understand 
his motor if I were to imagine limb 3 to be displaced as he 
indicates, I can assure him that I have already fully mastered 
all the reasons why his motor must possess the drawbacks to 
which I have called attention. No structural modification such 
as he suggests can make the least difference. It seems to me 
incomprehensible how Mr. Cramp could have computed the last 
table of his paper if he is not even now able to give approxi- 
matelv correct data of the actual perforinance of his motor. His 
table is so very misleading that I venture to ask you, sir, for a 
little more space in order to draw attention to the incorrect 
statements contained therein. The term ‘‘ compensating coils "' 
probably stands for “neutralising winding "—1.e., a winding 
neutralising the armature ampere turns. Inthat case the “simple- 
series motor ” in the first column is what 1 call the '' neutralised 
series conduction motor.” 

The only motor 1 can think of to fit the heading of the 
second column is the same machine as under J., but connected 
to the mains through a reducing transformer. There is no 
series conduction machine in which the transformer is embedied 
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in the motor itself. That being so, I fail to see why II. 
should be more difticult to wind than I., even if the outside 
transformer is considered, for a transformer is the easiest pos- 
sible apparatus to wind for any ordinary high voltages. Then 
why should 11]. not require a neutralising winding? Has Mr. 
Cramp or anybody else ever seen an alternate current motor 
of tair output for weight, and with a good power factor, but 
without a neutralising winding? The thing is an impossi- 
bility; besides, since ll. is the same as I.. and if I. requires 
a neutralising winding, why does 11. not require one as well? 

I assume that by ‘‘repulsion motor" in column three is 
meant a "separately excited series induction motor." Since 
the table takes no account of periodicity, a comparison between 
I. and ПІ. is dithcult, for while I. is suitable for low cycles up 
to, say, 25, III. is suitable for, say, 25 to 50 cycles. Then, 
again, I. is best at a speed exceeding the synchronous by, say, 
40 per cent., whilst 111. is best at a speed a tritle above the 
synchronous. In order to get at least some ground of com- 
parison, let us take throughout 50 b.h.p. motors at 25 cycles. 
and compare the various motors at full load and at their best 
speed. Then the power factor for I. and II. may be taken 
at 0'9 (for 15 cycles, 0'95 is nearer the mark); for III. the 
power factor may be taken as 0'9 or just under. For I. and 
П. the power factor goes on increasing with the speed; for 
TIT. it soon begins to drop after synchronism. At the speecs 


we are considering commutation is excellent in all three 
TENDERS INVITED AND 
AUSTRALIA.—The Commonwealth Gazette of December last 


states that tenders will be received at the oftice of the Deputy 
Postmaster-General, Sydney, New South Wales, up to 2.30 
p.m. on March 6th, for the supply and delivery at the Depart- 
mental Stores, Sydney, of 75 tons of hard drawn copper wire, 
200 lb. per mile. Specification and general conditions may be 
seen and tender forms obtained at the General Post Ottices, 
Sydney, Melbourne, Brisbane,’ апа Adelaide. 

Tenders will be received at the office of the Deputy Post- 
master-General at Adelaide until March 6th, for the supply of 
telegraph and telephone material, including 500 transmitters, 
5 miles of cable, 20 miles of copper wire, &c., &c. The Common- 
wealth Gazette for December 8th, 1906, which contains a com- 
plete list of the materia! required, may be seen by British firms 
at the Commercial Intelligence Branch of the Board of Trade, 
75 Basinghall Street, Е.С. 

The Gazette also announces 
received at the оћсе of the Deputy Postmaster-eGneral, 
Meibourne, until noon оп Tuesday, April 9th, 1907, 
for the supply and delivery at Melbourne of the under- 
mentioned telephone material :—(1) 2,000 relays. (2) 2,C00 re- 
gisters. (3) 1,000 coin attachments. (4) 500 keys. Tender 
forms, general conditions of contract, and specifications may be 
obtained at the General Post Oftices, Melbourne, Sydney, Bris- 
bane, and Adelaide. The Gazette also contains a notice inviting 
tenders, which will be received at the office of' the Deputy Post- 
master-General, Perth, until noon on Monday, March 25th, 1907, 
for the supply and delivery, at Perth, of lead-covered paper- 
insulated telephone cable, as under :-—2 miles of 208 pairs (20 lb. 
conductors), 110 yards of 156 pairs (20 lb. conductors). 660 yards 
of 104 pairs (20 lb. conductors), 880 yards of 52 pairs (20 lb. 
conductors). 

BRIGHTON.—The Local Government Board has sanctioned a 
loan of £21,200 for electricity purposes. 

CHELTENHAM.—The Electricity Committee recommend the 
raising of a loan of £8,000 for the provision of an additional 
1,0C0 kw. set, a condensing plant, &c. 

EDINBURGH.—Tenders are invited for plant to condense 
the exhaust steam from 7,000 horse-power steam plant, which 
will be of the exhaust steam turbine type. Specifications, &c., 
from the Citv Electrical Engineer on payment of two guineas, 
returnable, and tenders to the Town Clerk by February 18th. 

Tenders are also invited for exhaust steam turbines and 
direct current generators. The plant required consists of two 
exhaust steam turbines, each coupled to a direct current gene- 
rator, each turbine to work with the exhaust steam from two 
high-speed 1,200 i.h.p. trinle expansion engines. Forms of 
specification and tenders, &c., as above. 

ILFORD.—Tenders are invited by February 26th for a feeder 
booster and switchboard. Particulars from the engineer; fee 
one guinea, returnable, and tenders to the town clerk. 

LONDON COUNTY COUNCIL.--lenders are invited for the 
road work and platelaving required for the reconstruction on the 
conduit svstem of the existing horse tramways in Goswell Road. 
Pentonville Road, and Gray's Inn Road, and for the construction 
of authorised tramways in St. John Street. The total length 
of line is about 55 miles, single track. Particulars from the 
engineer to the Council, and tenders to the town clerk by 
February 15th. 

Tenders are also invited by February 19th for 500 pairs of 
maximum traction swing bolster trucks. 

PORTSMOUTH.--Tenders are required for twelve months’ 
supply of stores for the electricity department. Particulars 


that tenders will Бе 


machines; it becomes less good in all three as the speed de- 
creases. 

In column three Mr. Cramp states that the series induction 
motor requires no neutralising winding; this is an astounding 
assertion. It should be well known by now that any induction 
motor is neutralised ipso facto. The efficiency is another 
important factor which is not taken into account in Mr. 
Cramp's table. The commercial efficiency of motors such as 
I. and III. and under the conditions stated may be taken at 
80 per cent. It is no use my criticising the iron and copper 
weight figures, for, to judge by one of Mr. Cramp's last letters. 
he must have simply guessed at these items. I note that the 
table in question places on record that Mr. Cramp's motor will 
have a power factor of at least 0°9, will commutate better than. 
a neutralised series conduction motor wound for low voltage, 
and may be operated directly trom а high-tension supply 
Further, that the weight of his motor will not exceed that 
of a corresponding separately excited series induction motor by 
more than 20 per cent., that it will not require a neutralising 
winding, and will have an etticiency at least equal to that of 
1. and III. 

I say that these conditions will never be fulfilled nor even 
approached by Mr. Cramp's motor; his motor cannot stand 
any comparison whatever with any motor now on the market. 

V. А. FYNN. 

London, S.E., February 9th, 1907. 


PROSPECTIVE BUSINESS 


from the Electric Light Station, and tenders to the town clerk, 
by February 20th. 

SALFORD.—The Tramway Committee requires stores for the 
year ending March 3lst, 1908, including overhead equipment 
insulating material. Ful: particulars from the General Manager, 
and tenders to the Town Clerk by February 18th. 

Tenders for a year’s supply of stores are also invited 
by the electricity department, not later than February 16th. 

SHEFFIELD.--The Electric Supply Department of the Cor- 
poration invites tenders for the supply, delivery, and erection 
of machines for regulating the power factor of an alternating 
current supply system. Specifications, tender forms, and general. 
conditions of contract may be obtained from the General Manager 
and Engineer, Mr. S. E. Fedden. Deposit, one guinea, return- 
able. Tenders, endorsed ‘‘Contract No. 40,’’ to Mr. Fedden. not 
later than March 25th. (See official advertisement this week.) 

SPAIN.—The (Gaceta. de Madrid of 29th, authorising Don 
Federico Echevarria to appropriate 5,000 litres of water per 
second from the river Cadagua, for the production of power for 
industrial purposes. The Gareta of January lst contains a 
copy of a notice inviting tenders, which will be opened sixty 
days from that date, at the oftice of the Port Works Board, 
Huelva, for the supply of the electricity needed for lighting 


that port and working the machinery (cranes, &c.) used therein. 


or of the plant for generating such electricity. А deposit of 
50,0C0 pesetas (about £1,090) is required to qualify tenders 
for supplying electricity, and of 17.000 pesetas (about £618) to 
qualify tenders for plant. 

STOCKTON-ON-TEES.—Tenders are invited by the Elec- 
tricity Committee for stores during the year ending March 
Sist, 1908. Particulars from the Electrical Engineer, and 
tenders to the Town Clerk by February 20th. 

SUNDERLAND.—-Tenders are invited by the Electricity De- 
partment for the supply and erection of (1) buildings and chimney 
shaft; (2) three-phase turbo alternator, condensing plant. and 
cooling tower; (3) water-tube boilers, economisers, pipework, and 
induced draught fan. Specifications and forms of tender from 
the joint engineers for the scheme, Messrs. J. Е. C. Snell and 
A. S. Blackman, at the Town Hall. Fee, one guinea, returnable. 
Tenders to the chairman of the Electrieity and Lighting Com. 
mittee, Town Hall, by March Ist. (See official advertisement 
this week.) 

TYRONE COUNTY HOSPITAL.—The authorities are con- 
sidering the question of installing electric light, and have 
decided to ask an outside expert to estimate the cost before 
taking definite steps in the matter. 


TENDERS RECEIVED AND ACCEPTED 


BELFAST.—At the meeting of the Tramways and Electrical 
Committee, on Monday, Mr. V. А. Н. McCowen, the city elec- 
trical engineer, recommended that the tender of Messrs. Willans 
and Robinson, for the turbo-dynamos should be accepted. [е 
committee unanimously recommended the Council to accept the 
tender. The tender is £14,956 for two 1,000 kw. turbo-dyvnamros, 
and condensing plant at £3.191 Qs. 

BRAY.—-The Council has accepted the tender of Messrs. 
Johnson and Phillins for a high-tension switchboard and instru- 
ments, at £429. Thirteen tenders were received. 

BURY.—The contract for carrying out the extensions to the 
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central tramway depot has been placed with James Byron, 
Limited, of Woolfold, Bury. 

LONDON: Londcn County Council.-—The | undermentioned 
tenders have been received for the reconstruction of Highbury 
and Holloway Road bridges :— 


W. Muirhead and Co., London ... £10,581 19 6 
Pedrette and Co., London ... less 10.748 0.2 
С. Wall, Limited, London m "y 10,954 0 0 
Dick. Kerr апа Co., Limited, London ... 10,938 14 8 
G. Hay and Co., London 11,085 2 5 
A. Fasev and Son, Leytonstone 11,101 4 2 
B. E. Nightingale, London ... 11,129 0 0 
Greig and Matthews, London Eus 11,174 13 9 
John Cochrane and Sons, London ... e 11,455 7 11 
Heenan and Froude, Limited, Manchester 11,757 10 2 
A. Handyside and Co., Limited, Derby ... 11,922 4 8 
J. A. Ewart, London  ... ... ... m 15,208 14 0 


On Tuesday the Council accepted the offer of the Hadfield 
мее Foundry Co., Shettield, to supply, at the same rates as 
these under their existing contract, special track work for tram- 
wavs to the amount of £46,000. 

[he following tenders for the supply of stoneware cable ducts 
were also dealt with: Hosea, Tugby and Co., Ltd., Ashby-de- 
la-Zouch (accepted), 150,000 offered, £15 per 1,000 less 25 per 
cent. discount for cash; Н. R. Mansfield, Burton-on-'lrent 
accepted), 150,000 offered, £15 per 1,000 less 25 per cent. 
discount. for cash; Stanley Bros., Ltd., Nuneaton (accepted 
for 150.000 conditional on allowing 24 per cent. discount for 
vashi, 400.000 offered, £15 per 1,000; Geo. Skey and Co., Ltd., 
near Tamworth (accepted for 50,000 conditional on allowing 
2. per cent. discount for cash), 60,000 offered, £15 per 1,000. 

For 300 tramcars the following tenders were received by the 
L.C.C. :—Bodies: Hurst, Nelson and Co., Ltd., of Rotherwell 
(recommended for acceptance as regards 250, the remaining 50 
to be constructed by the staff of the tramways department), 
£489 10s. each; United Electric Car Co., Ltd., Preston, £512; 
G. В. Turner, Ltd., Langley Mill, £523; Cravens, Ltd., near 
sheffield, £582. Car trucks: Only two tenders having been 
received, fresh tenders are to be invited. Electric equipments 
‘and assembly of cars: British Westinghouse Electric and Manu- 
iacturing Co., Ltd., London (recommended for acceptance as 
revards all the 300 cars), £100,950; Dick, Kerr and ag btd 
London, £104,700; British Thomson-Houston Co., Ltd., Rugby, 
£104.550; Siemens Bros. Dynamo Works, Ltd., London, 
£105.225; ditto alternative, £105,600. It is proposed to allow 
both Messrs. Hurst, Nelspn and Co. and the British Westing- 
house Co. to sublet certain portions of the work. 

Marylebone.—'The Borough Council has placed an order 
"ith the Lancashire Dynamo and Motor Co., Ltd., for the 
spple of a second balancing booster for £2,200. Penalties 
in-urred by the company for the late delivery of the first 
i&ester, and amounting to £225. are to be remitted. 

Messrs. Price, Waterhouse and Co., chartered accountants, 
sre to be engaged for one year at 125 guineas for the purpose 
of assisting in the examination, preparation, and certifying of 
the accounts of the electric supply undertaking. 

St^pney.— The Borough Council has placed ап order 
хип the Improved Electric Supplies, Ltd.. for sixteen 
farther arc lamps, in addition to the sixty for which the 
tender of the company was accepted in July last at £1,527 4s. 
The sixteen additional lamps are to be supplied under a 
Provision of the contract at £81 per set of four lamps. The 
emincil has also accepted the tender of J. Richmond and Co., 
Ltd., at £35 for а hand-lift at the generating station. 

LOUGHBOROUGH.—The Brush Electrical Engineering Co. 
has heen given an order to provide an armature at £372, and a 
turbo spindle at £292. The Chloride Electrical Storage Co. is 
installing a new battery at a cost of £1,120, less an allowance 
ior the nresent battery of £210. 

LOWESTOFT.—The tender of Messrs. W. Н. Allen and Son 
for a new fan for the cooling tower has been accepted at 
£2] 105. | 

WEST HAM.—The Tramways Department has accepted the 
tender of S. Stone and Co. for the supply of 200 steel tyres at 
26«. 10d. each. The tender of Edgar Allen and Co. to purchase 
from the Council at. £100 two complete sets of tramway turn- 
onts has been accepted. 


MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.—The Isle of Thanet Tramways and Light- 
ing Со. has appointed Mr. J. A. Forde engineer and manager, 
in succession to Mr. R. Humphries. 

Mr. R. Humphries, engineer and manager of the Isle of 
Thanet Tramways and Lighting Co., has been appointed general 
manazer of the Malta tramways. 

Bradford Corporation has appointed Mr. S. H. Ellis, of 
Cardiff, assistant engineer at a salary qf £250 per annum. 

Mr. R. B. Leach, electrical engineer to the Aston Manor 
Гарал District Council, has been appointed electrical engineer 
and manager by the Urban District Council of Farnworth, 
near Boiton, from March 51st, 1907, until March 3156, 1910. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, Etc. 
—All claims in connection with the Motor and Electrical En- 
gineering Co., Leeds, should be sent in to Mr. R. A. Smithson, 
the liquidator, Central Bank Chambers, Leeds, not later than 
February 28th. . 

The liquidator's account in connection with the winding up 
of the Electrical Testing Laboratories, Ltd., wil be given on 
Friday, March 15th, at 17 Devonshire Chambers, Bishopsgate 
Street Without, London. 

F. E. Williams, trading as F. E. Williams and Co., electrical 
engineers, at 528 Coventry Road, Birmingham, has been adjudi- 
cated bankrupt. 

Creditors’ proofs in the bankruptcy of Robert Foster, trading 
as the Nelson Engineering Co., Stott Street, Nelson, should be 
sent to the official receiver, C. Н. Plant, 14 Chapel Street, , 
Preston, before February 22nd. 

George Montague Selleck, electrical accessories manufacturer, 
of 464 Romford Road, Forest Gate, Essex, has filed a petition. 
His public examination will take place at the Bankruptcy Build- 
ings, Carey Street, Chancery Lane, London, at ll a.m. on 
March 5th. Тһе date of first meeting of creditors is February 
15th, at 12 noon. 

All claims in connection with the voluntary liquidation of 
the Corunna Copper Company should be sent to G. Sneath, 
5 Frederick’s Place, Old Jewry, London, before March 25th.. 

Creditors of the Dewsbury Electric Manufacturing Com- 
pany should send in their claims before March 28th to R. 5. 
Dawson, 9 Charles Street, Bradford. 

Notice 18 given of the release of the trustee in the bank- 
ruptcy of J. M. Vaughan, electrical engineer, 27 Harrowdene 
Road, Knowle, Bristol. 

DISSOLUTIONS OF PARTNERSHIP.—Messrs. Walter 
Veitch and H. Elwell Smith, trading as the Tayler Smith 
Electric Co., at 28 South Anne Street, Dublin, have dissolved 
partnership. Mr. Walter Veitch settles all debts. 

Messrs. Buchan and Hogarth, consulting electrical and 
mechanical engineers, 16 Rutland Square, Edinburgh, and Parlia- 
ment Chambers, Westminster, London, have dissolved partner- 
ship. The firm will be continued under the style of Messrs. 
Buchan and Partners, the old partners still being associated with 
the business. 

Messrs. Arthur Fishlock and Andrew Taylor, carrying on 
business as electrical engineers at 2a Maryland Street, Liverpool, 
have dissolved partnership. 

EXTENSIONS AT DICK, KERR’S WORKS, PRESTON. 
—In order to meet the very large demand for electrical plant 
which exists both at home and abroad, the directors of Dick, 
Kerr and Co., Limited, have decided to carry out соп- 
siderable additions to their Preston works, this being the 
о extension which has taken place since the shops were 
erected. 

MESSRS. W. T. GLOVER AND CO.—This firm's new tele- 
phone number for the works at Trafford Park, Manchester 
(local and trunk) is 7200. 

THE ELECTRICAL COMPANY.—We learn that the premises 
of the Electrical Co. in Charing Cross Road were broken into 
during last week end, but it is satisfactory to note that no 
serious damage was done, and nothing of importance taken. 


COMPANIES’ MEETINGS AND REPORTS 


ANGLO-AMERICAN TELEGRAPH COMPANY.—At the 
ordinary general meeting on Thursday, Mr. F. A. Bevan, who 
presided, said that the company’s deep sea cables had worked 
with no interruption during the year. With regard to the re- 
newal of the shore end of the 1873 cable this had cost a little 
over £20,000, but there had been much trouble with this for a 
considerable time, and it had been decided to replace about 
80 miles with new cable. The result had been most satisfactory. 
The renewal fund now stood at £1.009,000, but, as the company 
possessed two cables as old as 1875 and 1874, he thought the 
shareholders would agree with him that this fund was not too 
large. The report and acounts were adopted. 

BAKER STREET AND WATERLOO RAILWAY.—The 
directors’ report for the half-year ended December 31st shows 
that the expenditure on capital account during that period 
amounted to £87.577. 'The revenue amounted to £44,580, and 
the working expenditure, so far as this is payable by the com- 
pany, £35,527. The charges for maintenance and administra- 
tion are payable by the Underground Electric Railways Co., of 
London, until the construction of the railway has been com- 
pleted. The balance carried to the credit of net revenue is 
£11,252. Since the opening of the line last vear, 9,806,171 pas- 
sengers have been carried, ?¢.e., 3.006.276 during the sixteen 
weeks prior to June 30th, and 6,799.895 during the second half 
of the year. The report further states that the adoption of 
differential fares, instead of a 2d. uniform fare for all stations, 
which took place on July 22nd, has resulted in a satisfactory 
increase both of traffic and revenue. The proposed extenswn 
from Edgware Road to Paddington is under the consideration 
of the board. The opening of the Great Northern, Piccadilly 
and Brompton Railway, and the through bookings with this 
line, as well as with the Metropolitan, City, and South London 
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and the London and South-Western Railway, had added to the 
company's revenve. 

The half-yearly general meeting avas held on Tuesday. The 
chairman, Mr. Y. J. Hare, said that the receipts during the 
past six weeks showed that the public' was at last appreciating 
the advantages of the railway and the interconnection with 
other lines which it afforded. The average fare was ljd. per 
unit. The extension to Edgware Road will be opened in July. 
The rearrangement of the fares and the abolition of the uniform 
fare had brought additional ёгаћс, and there was at present 
an exchange trathe with other railways of about 50,С0) passengers 
per week. | 

BRISTOL GAS COMPANY.—At the annual general meeting 
of the Bristol Gas Company on Friday, the vice-chairman 
of the Bath Gas Company, referring to the offer of an outside 
synaicate to purchase the Bath Corporation electricity under- 
taking, said he hoped this would be brought about, for he 
would much rather have to compete with an electrical company 
than with a municipality. It would probably be some time 
before the Bristol undertaking was sold in this manner, but 
he hoped that the Bristol Corporation would follow the 
example set by Bath. 

BRISTOL TRAMWAYS AND CARRIAGE CO.—Sir George 
White presided at the annual meeting on Wednesday last week. 
He said the items under the head of expenditure were very 
much the same as last year. with the exception that rent, 
rates, and taxes had increased by £90). The report and 
accounts, abstracted in our issue for January 518, were adopted. 

BRITISH ALUMINIUM COMPANY.—An extraordinary 
general meeting was held last week to consider a proposal for 
increasing the capital to £1,300,000. The chairman stated that 
the necessity for the increased capital had been brought about 
by the fact that the demand for aluminium was now exceeding 
the supply. Consequently the directors had had to take in 
hand the construction of new works at Loch Leven, in Scot- 
land, at Orsiéres, in Switzerland, and also in Norway. When 
all these schemes were in operation, as was the case at present 
at Foyers, the company would have 70,000 electrical horse-power 
per annum. Ав near as it could be estimated, an immediate 
£800,000 would be required, but the whole of the money would 
be gradually wanted over the next four or five years. The 
resolutions were passed 

CHARING CROSS, WEST END, AND CITY ELECTRICITY 
SUPPLY.—An extraordinary general meeting was held оп 
Friday to sanction the bill pee by the Associated Elec- 
tricity Supply Companies of | 
mutual arrangements for giving a supply of electric power to 
London. Mr. Fladgate, the chairman of the company, said that 
the London companies had at the present moment spare plant 
to the extent of 25,000 kw., and, as the normal increase in the 
demand was about 8,000 kw. per annum, they had practically 


three years іп hand. Further, without the erection of additional. 


buildings, there would be space available for a further 50,000 
kw. of electrical machinery. In face of these figures, therefore, 
there did not seem to be any need for the creation of an in- 
dependent authority such as that proposed by the London County 
Council, or the new electrical power companies, in_ connection 
with which bills had been deposited in Parliament. 
companies were proposing to reduce the maximum price to the 
manufacturers to practically the same figure as that which had 
been suggested by Mr. Merz, and in return for these conces- 
sions the bill which they were depositing sought to link up the 
existing stations for this purpose. The provisions of the bill 
were unanimously ни р 

DUBLIN UNITED TRAMWAYS.—The annual meeting was 
held last week at Dublin. We gave details of the .directors' 
report in our issue of the 7th inst. The chairman, Mr. W. M. 
Murphy, said there had been a profit of £3,117 on the parcels 
traffic.. The report and accounts were adopted. 

GIANT'S CAUSEWAY ELECTRIC TRAMWAY.—The annual 
meeting was held at the offices of the company at Portrush on 
Friday. The chairman stated that there had been a considerable 
increase in the amount of traffic, and the directors had taken 
the opportunity, owing to the increased revenue, to overhaul 
the equipment of the power station, &c. А 4 per cent. dividend 
has been declared on the debenture stock, and on the mortgage of 
£10,000 for the Causeway extension. There has been an in- 
crease in the capital accounts of £57, caused by the erection 
of telephonic communication between Bushmills and Portrush. 

LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 
—At the ordinary general meeting last Thursday, the Right 
Hon. Lord Cottesloe, who presided, attributed the loss in 
traffic on the suburban lines mainly to the London County 
Council Tramways, and also those of other local bodies and 
tramway companies. Since 1905, when the tramways in London 
first began to seriously compete with the railway, there had 
been a diminution in the railway traflic of over 6.000.000 
passengers. He regarded competition of this kind as a double- 
edged weapon, and it was fortunate that the conversion of 
the line between London Bridge and Victoria had been under- 
taken. So much progress bad been made that there was a 
prospect of the line being put into operation early next year, 
and the Board hoped that it would prove a means of getting 
back some of the suburban trattic that had been lost of late 
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years. During the discussion a shareholder objected to the 
spending of nearly £1,000,000 to run electric trains over a 
portion of the system which was in the open, which, from the 
accounts of other railways, involved considerable maintenance 
of rails. ‘lhe chairman, in the course of his reply, said that 
this was obviated by the system which the Company had 
adopted. 

NORTH EASTERN RAILWAY COMPANY.—During the 
course of his speech at the halt-yearly meeting of the North 
Eastern Railway Co., Mr. J. L. Wharton, who presided, said 
that 4,195,559 passengers had been carried upon the electric rail- 
ways in the Newcastle district, compared with 5,548,206 pas- 
sengers in the corresponding halt-year of 1905. Тһе receipts 
had increased, and the working expenses decreased. With 
regard to the amount which should be set aside tor depreciation, 
he said that their experience of electric working had been so 
short, that it had been impossible to calculate this, and it was 
not expected that they would be able to do so for a year 
or two. 

NORTH METROPOLITAN TRAMWAYS.—The half-vearly 
meeting was held on Thursday. The chairman stated that the 
company was nearing its end, but the return of £3 10s. per 
share could not be made for a few days, as the order of the 
Court had not been obtained. All they had to do now was 
to collect the remaining assets, which included £277,000 loaned 
out to the Metropolitan Electric Tramways, Ltd., and which 
would be repaid. i | 

SIMPLEX CONDUITS.—The first annual report shows a. 
profit after providing for bad and doubtful debts of £13,244, 
and after charging directors' fees, depreciation, and income 
tax, £2,079, and interest on purchase money, £883, there 
remains for disposal £10,281. It is proposed to appropriate 
this as follows :—In payment of preference dividend of 6 per 
cent. from the date of payment of instalments, less income 
tax, £1,555; in payment of a dividend on the ordinary shares 
of 10 per cent. per annum, free of income tax,. £4,000; to 
write off all preliminary ‘expenses, 22,065; to carry to reserve 
fund, £1,500; to carry forward to next year, £1,079. At the 
meeting on Friday the report and accounts were adopted. 

ST. JAMES' AND PALL MALL ELECTRIC LIGHT CO. 
At the ordinary general meeting on Tuesday, Col. Eustace 
Balfour referred to the reduction of the amount available for 
dividends. The reasons for this, he said, were the reductions 
in price, which must be looked upon as permanent, and the 
considerable Parliamentary expenses in connection with opposing 
the various electric power bills. In an attempt to bring the 
revenue to its normal condition, апд also to counteract the 
proposals of the London County Council, the electric lighting 
companies of London have joined forces, and promoted a bri 
upon the same lines themselves. mE 

WATERLOO AND CITY RAILWAY.—The final meeting of 
this company was held on Wednesday last week, the chairman 
stating that the terms under which the company had been 
transferred to the London and South-Western Railway Co. 
had been arranged and agreed upon. 

YORK GAS COMPANY.—At the half-yearly meeting last 
week, the chairman complained that the corporation was ex- 
tending the electric lighting of the streets, notwithstanding the 
fact that it had been shown conclusively that incandescent gas 
was by far the more efficient and cheaper light. He contended 
that there was no justification for putting the ratepayers to the 
expense of some £600 or £700 per annum, which was the extra 
cost of the electric light. If the corporation would give them 
a fair opportunity, it was quite. possible that concessions could 
be made in the price of gas. | 


| NEW COMPANIES 

IRON ORE CO.—This company has been formed with a 
capital of £75,000, with the object of dealing especially in 
iron and manganese ores, and also in other material connected 
with the iron and steel trade. The company will own the 
control of the firm H. Borner and Co., Ltd., which it intends 
to liquidate at its earliest convenience. The managing directors 
will be W. Cotesworth Bond and C. Ed. Wormstall. 

ROBSTONE LAMP AND ILLUMINATING COMPANY.— 
Registered with a capital of £2,000. To adopt an agreement 
with F. A. Mitchell-Hedges, A. B. U. Robson, and A. Kevan, 
and to manufacture and deal in the Robstone and other electric 
lamps and apparatus. No. initial public issue. Offices, 120 
Fenchurch Street, London. : 


MISCELLANEOUS CITY NOTES 

BUENOS AYRES GRAND NATIONAL TRAMWAYS.—An 
interim dividend of two shillings per share is to be paid. 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION. 
—A dividend of 3 per cent. on the ordinary shares is recom- 
mended for the past year. 

METROPOLITAN DISTRICT RAILWAY.—The directors 
have announced a dividend of 14 per cent. per annum for the past 
half-year on the 4 ner cent. guaranteed stock. 

BRITISH ELECTRIC TRACTION CO.—The dividend on 


the 6 per cent. cumulative preference shares has been declared. 
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[PRICE SIXPENCE. 


SUMMARY 


SoME notes relating to the discussion on Mr. PATTER- 
SON'S recent paper on ‘‘ Light Standards and the High- 
Voltage Glow Lamp ' are given on page 326. 

Ах article on the Manufacturers’ Association of 
Great Britain appears on p. 327. 


We publish a description of the meter testing work 
that is being done by the London County Council, and 
also give the alterations that are proposed in the rules 
for testing meters, and the scale of fees. The prin- 
cipal alteration is in the specification of the accuracy 
necessary, which, in the case of the smallest sized 
meters is to +31 per cent. at one-tenth load and up- 
wards, instead of 24 per cent. at all loads over one- 
twentieth load. (Pages 827 and 829.) 


Reviews of the following books appear in our pages 
this week: ‘‘ Elements of Electric Traction for Motor- 
men and Others,” “ Electric Ignition for Motor Vehi- 
cles," '' Precision Grinding,” and ‘‘ The ш, of 
Storage Batteries.’’ (Page 330.) 


SoME results of tests made upon the electrical wind- 
ing plant at the Tarbrax shale mines of the Tarbrax Oil 
Company, near Cobbinshaw, Scotland, are given in a 
paper by Mr. G. NEss, recently read before the Mining 
Institute of Scotland. (Page 832.) 


SIR ALEXANDER KENNEDY’S report upon the condi- 
tion and finances of the Woolwich Borough Council 
Electricity Department was the subject of a debate 
lasting over six and a half hours at the Council meet- 
ing on Thursday last. (Page 384.) 


THE recent offer to purchase the Bath Municipal 
electricity undertaking, on behalf of the Somerset and 
District Electric Power Co., has been reported upon 
by a special sub-committee, and the purchase has been 
recommended by the Electricity Committee. (Page 
336.) | 


Some particulars of the Imperial Technical College 
which is to be established in South Kensington, inde- 
pendent of control of the London University, are given 
on page 336. 


THE new sub-station at Enfield, from which a bulk 
supply from the Brimsdown station of the North 
Metropolitan Electric Power Supply Co. is distributed 
to the district, was formally inaugurated last Saturday. 
A full description of the equipment, which includes in- 
duction motor-generators with balancing compensators 
connected to slip-rings on the generators, is given on 
page 337. | 


THe electrical equipment of the Droylsden cotton 
mills of Messrs. Ashworth, Hadwen and Co.. at Fair- 
field, which was one of the first cotton mills in the 
country to be converted to electric driving, is described 
on page 340. 
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A PAPER read by Мк. A. P. Woop before the Man- 
chester Section of the Institution of Electrical En- 
gineers describes several novel methods of utilising fly- 
wheels for electric winding and similar work. Plans 
are set out for both three-phase and continuous-current 
systems, avoiding conversion from one to the other, 
and tending to simplify and cheapen the apparatus 
used. (Page 343.) 


Tue new Council of the Physical Society has been 
elected. Prof. John Perry is President. (Page 846.) 


Ак action brought by Lloyd's against the Marconi 
International Marine Communication Co., Ltd., with 
regard to the construction to be placed upon an agree- 
ment, has been decided in favour of the plaintiffs. (Page 
346.) 


AN agreement has been arrived at between the 
debenture holders’ committee of the South Wales 
Electrical Power Distribution Co. and the consumers’ 
committee which was appointed to endeavour to come 
to some arrangement for continuing the operations of 
the company. (Page 346.) 


A PAPER was read by Mr. А. M. Tay tor before the 
Birmingham Local Section of the Institution of Elec- 
trical Engineers on Wednesday, dealing with the study 
of central station supply economies mainly from the 
point of view of what may be expected in the way of 
cheaper supply. It contains a number of curves ex- 
hibiting in a graphic form the proportions of running 
and fixed charges under various conditions. (Page 
347.) 


Messrs. MurrHEAD AND Co. have brought an action 
for the revocation of Mr. H. G. Brown’s patent de- 
scribing his submarine telegraph cable relay. The 
plaintiffs contend that it was anticipated by a patent 
filed by Dr. Muirhead twelve days before the date 
of Mr. Brown’s patent, and also by other publications. 
Mr. Judd, chief electrician of the Eastern and Asso- 
ciated Telegraph Cos., gave evidence on behalf of the 
respondents (Messrs. Taylor, Dearlove, and Brown, 
who own the patent in question), and stated that he 
had given the Muirhead relay a prolonged trial with- 
out success, while the Brown relay was so effective 
and useful that it was used extensively by his com- 
panies, which paid royalties amounting to £4,000 
(p. 350). 


Unpber '' Electrochemistry,” we notice Mr. J. B. C. 
KrRsHAW'S paper before the Faraday Society on ‘‘ The 
Present Position and Future Prospects of the Electro- 
lytic Alkali and Bleach Industry." Mr. Kershaw puts 
down the power employed in the electrolytic alkali 
industry at 55,000 h.p. for the whole world. This, 
however, does not include the power used in the pro- 
duction of aluminium and in other electrochemical pro- 
cesses. Notes are also given upon a patent for strip- 
ping steel guns of copper and other metals, and also 
of the German patent for improvements in mercury 
cathodes for the electrolysis of sodium chloride solu- 
tions. (Page 355.) 

Unper ‘‘ Electrical Science," an account is given of 
a method by which it is sought to prove that lead is a 
dull child of the radio-active element uranium. The 
automatic interruption of Perotti is noticed in the 
Continental Section, together with notes on the theory 
of phosphorescence and fluorescence due to Kowalski, 
and the new method of L. Malciés for testing solid 
insulators for after-effect. (Page 356.) 


LETTERS appear in our correspondence columns from 
Мк. W. Cramp, on his neutralised repulsion motor, and 
from Dr. W. H. EccrkEs on the oscillation valve or 
glow lamp detector. (Page 356.) 


SowE notes on the proposed electric line of the 
London and North Western Railway from Euston to 
Watford, partly in tube and partly on the surface, are 


given on page 357. 


= AMONG the patent specifications published in abstract 
this week are two of Mr, Philip Dawson’s, covering 
details in overhead construction with catenary suspen- 
sion. (Page 358.) 


WE give some details of a report which has been 
presented to the Dundee Corporation by Mr. J. F. C. 
SNELL upon the proposed extensions to the electricity 
undertaking. Mr. Snell recommends the erection of 
a new high-tension station, using the present works 
as а distributing centre. (Page 361.) 


THE London and District Electric Power Company's 
Bil has been &bandoned, and the promoters of the 
Hammersmith, City, and North-East London Railway 
Bill, suspended from last Session, have withdrawn 
their measure. (Page 364.) 


Our Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business, and other notes, will be found on pages 
361-366. 


JUST aS we go to press, we have received the full 
report of the committee appointed to inquire into the 
working of the London County Council generating 
station at Greenwich in relation to the Royal Observa- 
tory. We published the main conclusions of the com- 
mittee in our issue of Feb. 14th, and we shall publish 
the full report, together with the diagrams that accom- 
pany it, in our next issue. Appended to the report is 
an interesting account of tests made by Prof. W. E. 
Dalby on the balancing of the engines in the power 
station. 

— сы 


THE problem set to the electrical engineer by the 
main winding from colliery shafts, rolling mills, and 
similar operations demanding great power for short 
periods is receiving solutions from various quarters. 
The Ilgner system is now well known, and the rotary 
converter system of the Westinghouse Company has 
been fully described quite recently. These and similar 
arrangements have the common defect that much of 
the machinery is merely converting apparatus of a 
bulky and expensive character, whence the capital cost 
and annual charges are so heavy as to outweigh the 
advantages of electrical working. Mr. A. P. Wood’s 
paper, which we reprint in this issue, describes several 
attempts to obtain improved results by making the 
energy-storing organs more effective in proportion to 
their size and cost, or, in other words, to get a better 
plant load factor out of the whole set. The principle 
followed in all these devices, that the main motor shall 
be independent of the storage machinery, is sound, 
making for economy and reliability, especially in the 
case of winding sets, which may do a good deal of 
their work at moderate accelerations. There seems to 
be a general agreement that a rotating flywheel is the 
best energy store, and Mr. Wood and his collaborators 
stick to this view, employing their ingenuity in devis- 
ing ways of utilising a large range of speed variation. 
The methods of connecting three-phase motors in cas- 
cade, and alternatively connecting motors of different 
numbers of poles to the mains, have the merit of sim- 
plicity, but the load factor of the motors remains 
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small. The third method, in which the motor on the 
flywheel shaft is run as a synchronous motor with a 
reversible rotating ‘‘ stator,’’ seems to mark a distinct 
advance, and has the notes of originality and ingenuity. 
The improvement of the power factor of the main gene- 
rator is a feature of the device which will be appre- 
ciated where such motors are run from a general 
supply. Of the continuous current systems described, 
the first or booster system applies to a flywheel and 
dynamo, the reversible booster frequently used in con- 
junction with a battery. The capacity of this arrange- 
ment—i.e., the effective variation of flywheel speed— 
cannot be great, and its application will be limited. 
The other, or ‘‘ compound,” system depends upon a 
compound-wound machine, with an automatic regu- 
lator on the series winding. The differential winding 
of the regulator affords some opportunity to adjust 
the characteristic of the flywheel set to the load re- 
quirements. Briefly, this set acts as a generator in 
parallel with the mains while the flywheel speed falls, 
and as а motor speeding up the flywheel when the 
main load is light. This appears to be as simple а 
method of utilising a flywheel storage as can be de- 
vised, and has the advantage of calling for a minimum 
range of voltage upon the flywheel machine. 


ee me 


TnHis week we publish an article on the meter-testing 
work done by the London County Council, and we 
also give particulars of the alterations in the rules 
and fees which the Council proposes to make with 
the sanction of the Board of Trade. The “ electrical 
inspection ’’ clauses in the electricity acts аге a dead 
letter in a large number of towns, but in London the 
Corporation and the County Council are the testing 
authorities in their respective areas, and they both 
have means at their disposal for testing meters in 
the event of disputes between the consumer and the 
supply undertaker. Another branch of the work which 
these departments can execute is the testing and 
sealing of new meters—that is to say, а consumer can 


elect to have an officially sealed meter from the supply . 


undertaker if he is willing to pay the testing and sealing 
fee. Another duty of the electrical inspector is to test 
the electrical pressure to see that it is of the ''de- 
clared °’ value within the limits of 4 per cent. above 
or below allowed under the Board of Trade regulations. 
This is seldom done, as а matter of fact, for it seems 
to be nobody's duty to call for these tests to be made 
unless the consumer himself appeals to the inspector. 
The London County Council has recently taken the 
matter up, however, and is arranging to have '' testing 
stations ’’ for voltage recording at certain points on 
the mains of some of the electricity suppliers in 
London. In this respect we think that these stations, 
which, by the way, have to be erected by the supplier, 
and not by the Council, will hardly be of much use for 
the purpose of ascertaining whether the pressure is 
being kept up all over the network, and а travelling 
inspector with a number of recording voltmeters would 
be far more useful. So far as the new rules are con- 
cerned, it will be seen that the chief alteration is in 
connection with the accuracy specified for small 
meters. To insist on an accuracy of 21 per cent. at all 
loads over one-twentieth full load is out of the question 


with the smallest sizes of meters now in use, and the 
proposed alterations leave even now by no means too 


large à margin. 
a 


THE serious accident which occurred on Saturday 
on the newly-electrified section of the New York Cen- 
tral and Hudson River Railroad, with its tragic tale of 
human lives, is a sad blot on the early career of the 
electric working of the line, and its tragedy is by no 
means lessened by the apparently simple and, as far 
as we can see at present, avoidable cause. It is only 
three weeks ago that the conversion of the t‘ zone ” to 
electric traction was completed, and a regular service of 
electrically-driven trains commenced running between 
New York, Yonkers, and White Plains. To this service, 
which included over 200 trains per day, a special high- 
speed express was added on Friday last to White Plains 
and Brewster, so that it was only on the second day of 
the running of this train that the disaster occurred. 
The train was composed of the ordinary standard roll- 
ing stock, such as had been previously used with steam 
locomotives, drawn by two electric locomotives of the 
famous ‘‘ 6,000 ” class, the first example of which is 
well known for its showing of speed and power during 
its experimental runs, when it frequently overtook the 
Empire State Express from a standing start. According 
to such accounts as have reached us, it appears that the 
train was driven round a sharp curve near Bronx Park 
at a speed of some 70 or 80 miles an hour, with the 
inevitable result that the last few coaches overturned 
and dragged along the track till the train could be 
pulled up. The accident was in no way due to the 
fact that electric traction was being employed, except 
that the available power in the hands of the driver 
placed greater temptations to excessive speed in his 
way. That the accident was due to speed, and speed 
alone, as in the case of the recent disaster at Salis- 
bury, is borne out by the fact that the rear coaches 
simply overturned without being previously derailed, 
showing that their centre of gravity was too high for 
the speed and the curve. Certain sections of the Press 
have welcomed the opportunity for an attack on the 
third rail system, and we see such headings as 
‘* Horrors of the Live Rail,’’ entirely unsubstantiated 
by evidence of any damage due to its presence. It 
will be remembered that the third rail on the New 
York Central is of the underrunning type, thoroughly 
well protected. It is true that some of the cars caught 
fire, but when we remember the coke heating stoves 
in common use upon American passenger cars, and the 
probability that the cars were also lighted by gas or 
paraffin, this is hardly to be wondered at. The occur- 
rence certainly emphasises the necessity for fully 
realising the limitations as well as the capabilities of 
mechanical apparatus, but it also emphasises the limita- 
tions of human control. 


ee 


The Electrification of the Erie Railway.—The first official trip 
over the section of the Erie Railway, which is the first line in 
the United States to be worked at a pressure of 11,000 volts, 
took place on January 22nd. According to the Railway Gazette, 
in order to demonstrate one of the advantages of electric traction 
in connection with the picking-up of additional cars at wayside 
stations, the private car of the superintendent was made to catch 
up the train and attach itself when a speed of 35 miles per hour 
had been attained. The length is 19 miles, making 34 miles of 
single track, and the journey was made in 39 minutes. Power 
is transmitted from Niagara at a pressure of 60,000 volts. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, FEBRUARY 215%. 

Institution of Electrical Engineers: Leeds Local Section. 

7.15 p.m. Meeting at the University, Leeds. Paper to be 
read :—''Fuel Economy," by Н. B. Maxwell. 

Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting. Professor J. J. Thom- 
son, F.R.S., will deliver a lecture on “The Modern 
Theory of the Conduction of Electricity in Metals.” 

FRIDAY, FEBRUARY 22nd. 

Institution of Electrical Engineers: Students’ Section. 

5.50 p.m. Visit to the Board of Trade Laboratory, White- 
hall, London, S.W. | 

Physical Society. 

5 p.m. Meeting in the Physics Laboratory, Royal College 
of Science, Imperial Institute Road, South Kensing- 
ton. Agenda :—-(1) ‘Transformer Indicator Diagrams," 
by Prof. Lyle. (2) ‘‘lonisation of Gases by а Par- 
ticles of Radium," by Prof. Bragg. (3) A Місготапо- 
meter, by B. Roberts. 


Institution of Electrical Engineers: Manchester Local 
Section. 


7.15 p.m. Annual Dinner at the Midland Hotel, Man- 


chester. 

Institution of Civil Engineers: Students’ Section. 

8 p.m. Meeting at 25 Great George Street, Westminster, 
London, S.W. ‘‘Impurities in Boiler Feed Water; 
their Nature, Effect, and Elimination," by F. E. 
e Walker. ; 

Electro-Harmonic | Society. 


8 p.m. Concert (Ladies! Night) at King's Hall, Holborn 
Restaurant. 
SATURDAY, FEBRUARY 23rd. 
Royal Institution. 
5 p.m. Afternoon Lecture II. on ‘‘Rontgen, Cathode, and 
Positive Rays," by Pro'. J. J. Thomson, F.R.S. 
Central Technical College Old Students’ Association. 
7.50 p.m. Annual Dinner at the Trocadero Restaurant. 


MONDAY, FEBRUARY 25th. 


Institution of Electrical Engineers: Newcastle Local Section, 
8 p.m. Meeting at the Armstrong College. Paper to be 
read :—'' Train Lighting," by Н. Henderson. 
TUESDAY, FEBRUARY 26th. 


Institution of Civil Engineers. 


8 p.m. Ordinary Meeting. Paper to be read :—‘On the 
Limits of Thermal Ethciency in Internal Combustion 
Motors," by Dugald Clerk. 


WEDNESDAY, FEBRUARY 27th. 


Institution of Electrical Engineers: Students’ Section. 
7.50 p.m. Meeting at 92 Victoria Street, Westminster, 
London. Paper to be read :—‘‘Train Lighting," by 
C. M. Dowse. 
THURSDAY, FEBRUARY 28th. 
| Institution of Electrical Engineers: Students’ Section. 


7.60 p.m. Annual Dinner at the Holborn Restaurant, 
London. 
M li ——— 


Committee on Tramway Brakes.—The February 
number of the Circular of the Tramways and Light 
Railways Association states that good progress is being 
made by the two special committees appointed by the 
Association to go into the questions of " Brakes, &c.,"' 
and ‘Income Tax Assessment and Rating," respec- 
tively. The committee on ‘‘ Brakes, &c.,’’ consists of 
the following members:—The Hon. Arthur Stanley, 
M.P., and Mr. J. B. Hamilton (ez officio), Mr. W. 
Worby Beaumont, Major P. Cardew, R.E., Mr. A. N. 
Connett, Mr. A. L. C. Fell, Mr. R. J. Howley, Mr. 
A. Н. Pott, Mr. Н. M. Sayers, Mr. S. Sellon. The com- 
mittee outlined the procedure they proposed to adopt, 
and communieated this to the Municipal Tramways 
Association, inviting their co-operation, in accordance 
with the suggestion to that effect made by the Board 
of Trade. It is understood that the Executive Com- 
mittee of the Municipal Tramways Association is con- 
sidering the matter. 


LIGHT STANDARDS AND THE ШОН VOLTAGE 
GLOW LAMPS | 


N view of his remarks at the discussion on Mr. Patterson’s 

paper at the meeting of the Institution of Electrical] En- 
gineers, on January 24,1 Mr. C. le Maistre has sent us some 
notes оп Mr. Alex Dow's paper on D.C. distribution, read 
before the St. Louis Electrical Congress of 1904. 

Mr. Dow in this paper makes mention of many most interest- 
ing points dealing with incandescent lamps and pressure re- 
gulation. He says that the Edison system, which із а 3-wire 
network direct current at 115 and 230 volts, is designed and 
regulated to maintain practically constant voltage under all 
conditions of load. "This Edison system of equalising the pres- 
sure throughout the network is now recognised as standard in 
America. fle speaks of towns of not less than 250,000 in- 
habitants, and mentions that the companies using this system 
also employ A.C., not only for transmission, but for general 
purposes, in areas not populated densely enough to warrant the 
installation. of the Edison system. The regulation is accom- 
plished by hand, neither automatic regulating devices nor com- 
pound winding having been so far approved by the Edison Cos. 
Voltage regulators, as is well known, are in use in more than 
one English town, with most beneficial results. American en- 
gineers have learned by experience that the ethciency and 
durability of incandescent lamps depends mainly on exact re- 
gulation of voltage; their standard pressure regulation being 
2 per cent., and in practice, Mr. Dow states, they maintain even 
better regulation than this. It must be remembered that most 
of the large American companies own the lamps, and renew 
them either free or at considerably less than cost price. They 
encourage their customers to return the lamps as soon as they 
are blackened to such an extent as to displease the eye; and 
not to wait for the filaments to break. Mr. Dow says the 
policy of the supply companies is dictated by the belief that 
their customers expect to purchase light, and the companies 
would not be able to supply their customers' requirements if they 
allowed them to select and maintain their own lamps. Another 
important remark, in view of the specification just issued, is 
that a high etliciency lamp is only tmpossible so long as the 
testing is left to the customer, the proper testing and supervision 
being considered essential. He mentions that the Testing 
Authority in New York in one year dealt with 10 million in- 
candescent lamps, including testing and approving of 53 million 
16 c.p. 50-watt lamps. Mr. Dow goes minutely into the difference 
of the regulation on D.C. and А.С. systems, to the advantage 
of the D.C. systems, and appears to favour motor generators on 
A.C. systems, on account of the comparative ease of regulation. 
He remarks that American station engineers put reliability 
before everything, good regulation comüng second in their esti- 
mation, and low operating cost third. Here low operating cost 
would appear to come first, reliability second, and, generally 
speaking, good regulation nowhere! Mr. Dow makes some very 
salient remarks with regard to the question of voltage, and the 
reasons why, in America, they have not adopted the ‘‘doubie 
voltage." They quite realise the fact that the ‘double voltage " 
lamp takes about 20 per cent. more energy than the low voltage 
lamp, for the same amount of light, is due to the inherent 
failings of the carbon lamp and not to faulty manufacture. They 
considered the inferiority of the high voltage arc lamp, the cost 
of, as well as the commutator troubles of, 440-volt motors, and 
the extra loss in the high voltage meters. Evidently, in coming 
to the conclusion not to adopt the high voltage system, 440 or 
460 volts, the Americans took into consideration all the ques- 
tions likely to affect the decision, chief amongst them being 
the effect on the incandescent lamp. There must be many 
engineers who would give a great deal to be able to revert to 
the low voltage system. In view of the tungsten lamps, of 
which Dr. Clayton Sharp thinks so well and prognosticates such 
& brilliant future, as much for their high efficiency as for their 
eae properties, those who are the happy possessors of low 
voltage systems are in à fair way to be able soon to compete 
with gas successfully. 


NEW PUBLICATIONS 


"Elements of Electric Traction for Motormen and Others,” 


by L. W. Gant. (London and New York: Harper and 
Brothers.) | 

O’Gorman’s Motor Pocket Book. By Mervyn O’Gorman. 
Second edition. (London: Archibald Constable and Co.) 
Ts. 6d 


Proceedings of the American Institute of Electrical Engineers, 

January. (New York: The Institute.) 50 cents. 
“The Wire Tappers.” By Arthur Stringer. (London: T. 
Electrical Engineering,” by W. 8. 


Werner Laurie.) 6s. 

“The Elements of 
Franklin and W. Esty. Vol. i.: Continuous Current Machines, 
Electric Distribution and Lighting. (London, Macmillan and 
Co.) 18s. 6d. 


1 Electrical Engineering, Jan. 31, p. 193, and Feb. 14, p. 287. 
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THE MANUFACTURERS’ ASSOCIATION ОР 
GREAT BRITAIN 


N our issue of February "7th we referred to the 

desirability of an organisation of manufacturers for 
the purpose of inquiry into the conditions of our in- 
dustries with a view to a general improvement of their 
position, quite apart from any political movement or 
intention. Our remarks, inspired by a speech made 
by Mr. Hirst, were intended to apply more particularly 
io the electrical engineering industry, but it appears 
that Mr. Hirst was actually thinking of an associa- 
tion which is already in its initial stages, and is in- 
tended to be representative of the interests of all our 
important manufacturers. ‘‘ The Manufacturers’ As- 
sociation of Great Britain," which is the name chosen 
tor it, already includes a large number of the leading 
firms among its members: 


Associated Portland Cement Manufacturers (1900), Ltd. (Lon- 
don), W. H. Allen, Sons, and Co. (Bedford), Altrincham Rub- 
b-r Co. (Altrinaham), Thomas A. Ashton, Ltd. (Sheftield), M. 
Aslin and Son (London), E. Brefħt and Co., Ltd. (Castleford), 
Belliss and Morcom, Ltd. (Birmingham), Beltine Mfg. Co., Ltd. 
(London), Blair, Campbell and McLean, Ltd. (Glasgow), Ber- 
trams, Ltd. (Edinburgh), Brush Electrical Engineering Co., 
Ltd. (London), Brown and Hughes (London), James Cartland 
and Son. Ltd. (Birmingham), Coles, Shadbolt and Co., Ltd. 
iHarefield), Edwin Cooper and Co., Ltd. (London), F. W. 


, 


Cotterill, Ltd. (Darlaston), George Cradock and Co. 
(Wakefield), Crosier Stephens ара Со. (Newcastle), 
Wm. Cleghorn (Dundee), Frederick Crane Chemical Co., 


(Birmingham), J. H. Carruthers and Co., Ltd. (Glasgow), Crid- 
land and Rose (Bristol), Daimler Motor Co., Ltd. (Coventry), 
Davey, Paxman and Co., Ltd. (Colchester), Mark Day (Dews- 
bury), Drysdale and Co. (Glasgow), Dudbridge Iron Works 
‘Stroud), Joseph Evans and Sons (Wolverhampton), Everett, 
Edzcumbe and Co. Ltd. (London), Evered and Co., Ltd. (Birm- 
ingham), T. R. Freeman (Bath), E. Garcke, Esq. (London), 
< cneral Electric Co., Ltd. (London), Gandy Belt Mfg. Co., 
Ltd. (Seacombe), Jonas Glover (Ossett), Hadfield's Steel Foun- 
Сту Co., Ltd. (Shethield), Hartley and Sugden, Ltd. (Halifax), 
Hobart, Bird and Co., Ltd. (Coventry), Houghtons, Limited 
(London), Howards and Son, Ltd. (London), Robert Jenkins 
and Co. (Rotherham), Johnson and Sons, Mfg. Chemists, Ltd. 
(London), Chas. Kempton and Son (London), Kensington Stamp- 
ing Co., Ltd. (Birmingham), Linotype and Machinery, Ltd. 
(London), Шоуа, Attree and Smith (London), Nettlefold and 
Sons, Ltd. (Birmingham), New Leader Motors, Ltd. (Notting- 
hzm), Newey Dros.. Ltd. (Birmingham), Pulsometer Engineer- 
ing Co.. Ltd. (London), Robertson Lamp Co., Ltd. (London), 
James Robertshaw and Sons, Ltd. (Manchester), Robey and Co., 
Ltd. (Lincoln), Rugby Portland Cement Co. (Rugby), The 
Sanitas Co., Ltd. (London), Geo. Skelton and Sons (Birming- 
ham), Sydney Smith and Sons (Nottingham), Thos. Summer- 
sens and Sons, Ltd. (Darlington), W. Summerscales and Sons, 
Ltd. (Keighley), Ernest Scott and Mountain (Newcastle), J. 1. 
Th rnycroft and Co., Ltd. (London), Thornton-Pickard Mfg. 
C». Ltd. (Altrincham), Turney Bros., Ltd. (Nottingham), 
Walker and Hall (Shetteld), Wellington and Ward (Elstree). 


A Provincial Committee has been formed of the fol- 
lowing gentlemen :— 


Harold Н. D. Anderson, Esq. (Associated Portland Cement 
Manufacturers (1900), Ltd., London), Sir John E. Bingham, 
Dart. (Messrs. Walker and Hall, Sheffield), W. Breftit, Esq. 
(Messrs. E. Breffit and Co., Ltd., Castleford), G. Byng, Esq. 
(Central. Electric Co., Ltd., London), Т. R. Freeman, Esq. 
(Monkton Combe Mills, near Bath), Hugo Hirst, Esq. (Robert- 
son Lamp Co., Ltd., London), E. W. Houghton, Esq. (Honorary 
Treasurer) (Messrs. Houghtons, Ltd., London), Sir Joseph Law- 
rence (Linotype and Machinery, Ltd., London), Edward Man- 
ville, Esq. (Daimler Motor Co., Ltd., Coventry), Reg. K. Mor- 
com, Esq. (Messrs. Belliss and Morcom, Birmingham), W. C. 
Mountain, Esq. (Messrs. Ernest Scott and Mountain, Gates- 
head-on-Tyne), Sir John Turney (Messrs. Turney Bros., Ltd., 
Nottingham). Secretary: Ben. H. Morgan, Queen Anne’s 
Chambers, Westminster, London, S.W. 


One of the aims of the Association will be to obtain 
representation on all the Commissions that may be 
appointed by the Government to consider industrial 
questions, and it has already been asked by the Board 
of Trade to nominate witnesses to appear before the 
Royal Commission on Shipping. At present the ques- 
tion of the duties charged on trade catalogues in cer- 
tain eolonies is engaging the attention of the Associa- 
tion, and representations have been niade to the Agents- 


Generals of the Colonies and the Ministers of Customs 
with regard to this. If unsuccessful in obtaining a 
remission of these duties, it is hoped that at all events 
arrangements may be made for payment by the sender 
instead of eharging the catalogues with а tax on en- 
trance into the colony. 

Such & matter as this should, of course, be regarded 
only as minor incidents in the work of the Association, 
and it is to be hoped that matters intimately affecting 
the well-being of our industries, and of vital import- 
ance to them, will be dealt with in a broad-minded 
and statesmanlike manner. А cominittee of men 
occupying the head position in the large manufacturing 
firms of the country, meeting together at frequent in- 
tervals, and all having at heart the amelioration of 
the present industrial conditions obtaining in Great 
Britain, should have it in their power to do much to 
further the objects for which the new association has 
been formed. 


THE METER TESTING STATIONS OF. THE 
LONDON COUNTY COUNCIL 


HE work of the London County Council meter-testing 

Д stations falis under two main heads—the testing of disputed 
meters and the calibration of new meters on behalf of supply 
authorities. The latter work is naturally done on batches of 
meters, and varies in amount with the seasons and various 
accidental influences, it calls for considerable space, and is 
therefore carried out at Charing Cross. Most of the disputed 
meters are tested at Cranbourne Street, but there are cases 
which.can be dealt with better at the Victoria Embankment 
station, which is also available for any overflow from the older 
establishment. 

The large number of voltages and several frequencies in use 
in the London area are all capable of reproduction in the testing 
station and available at any bench where required. The num- 
ber of circuits and. combinations necessary is considerable, and 
a good deal of ingenuity has been expended in arranging them. 
Services are led into the building trom the Metropolitan and 
the Charing Cross Companies’ mains, but these are not usually 
employed directly for testing purposes, for obvious reasons. 

Continuous-current meters are tested on battery circuits, the 
current and piessure circuits being separate. For the current 
supply there are 60 cells capable of discharging up to 300 
amperes each. The leads from every cell are taken from the 
battery-room in the basement up to the testing-room, and there 
connected to a plug-board. "There are five of these plug-boards, 
each connected to 12 cells, and by means of the plugs the cells 
on each board can be connected in parallel, in series, or in any 
desired combination to suit the meters under test. Whether 
the meters are of the ampere-hour or wattmeter type, it is 
evidently unnecessary to employ more cells in the current circuit 
than will give the desired current through the meters and the 
checking instruments. The reference instruments for currents 
are Kelvin current balances. The batteries are charged from 
the Metropolitan Company's circuit. 

For the pressure circuits of continuous-current meters there 
are 110 small cells connected in series, with 20 regulating cells 
at each end, and the wires from these and the centre of the 
series are brought up so that most of the pressures in use can 
be obtained. If required, cells from the large battery can be 
added in series. 

Thus, to test any meter or set of similar meters, the pressure 
and current circuits are separately supplied with the appro- 
priate volts and amperes, each checked by the reference instru- 
ments. Pressure 'bus-bars from the switchboards are led 
round the benches so as to be available at any testing position. 
The conductors are bare copper wires run the whole length of 
the benches, on to which the meter wires can be clipped. 

Alternating currents are more troublesome to provide for, 
owing to the variation of both pressures and frequencies, and 
the necessity of preserving unity power factor, or in special 
cases, of reproducing the power factor of the consumer's load. 
The special cases go to the Charing Cross station for reasons 
which will shortly appear. At Cranbourne Street there is a 
Siemens alternator, of the old ironless armature pattern, driven 
by а continuous-current motor. ‘The transmission gear is an 
endless rubber belt running on wooden coned pulleys. This 
gives a means of regulating the frequency of the alternator, as 
the belt, which is crossed, can be traversed the length of the 
pulleys by a pin sliding in guides along which it is worked by 
a screw. This description hardly does justice to the arrange- 
ment, which has been very carefully das ned to get smooth 
and stable running, and is eminently successful in that respect. 
The driving motor is run from one of the supply services, but 
the large battery may also oe used in sections to increase or 
diminish the supply voltage in the motor circuit in order to get 
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a fine adjustment. The alternator field is, of course, separately 
adjusted in order to obtain the necessary voltage at the required 
frequency. The resistances in the current circuits are made up 
of lamps in order to give a non-inductive load. Inductive load 
tests are not dealt with at Cranbourne Street. 

In dealing with meters of the many patterns and sizes now 
in use in London no systematic method of fixing for testing is 
applicable. They are therefore stood on a bench or screwed 
to a board, as the case may be, a plan which at least enables 
any available space to be utilised for any kind of meter. De- 
mand indicators as well as meters are tested. Time is, of course, 
as important an element in meter-testing as pressure or current, 
and a large standard clock, showing seconds, is fixed on one 
wall. In some meters temperature coeflicients are fairly large, 
and the room temperature is shown by thermometers in several 
places. Meters of the Aron type are tested for synchronism 
without load for several days, and when under load they are 
tested for both time and readings from reversal to reversal, to 
eliminate cyclic errors. 

In testing disputed meters, the whole procedure is based upon 
an endeavour to determine the meter's behaviour under the 
actual conditions in which it has worked on the consumer's pre- 
mises. In order to do this, one of the staff visits the premises 
before the meter is removed, and ascertains as nearly as he can 
from the consumer's statements and the readings of portable 
instruments what is the maximum and average load in use. 
The important point is to find out at what load the greater 
art of the consumption is registered. The supply authority 
1s informed that the test will be made at such a load, and has 
an opportunity to object should it have cause. If it seems 
desirable, and the applicant pays the prescribed fee, the insula- 
tion of the meter, as fixed, and of the consumer's circuits is 
tested. If the meter is of the synchronous (Aron double pen- 
dulum) type, it is sealed up in place, and run without load for 
one or more days in order to determine any error in this im. 
portant element. Оп arrival at the station the meter is ex- 
amined for obvious defects. If any exist which prevent it 
registering no test is made; but a meter which will run and 
register, although evidently faulty, is run at the ascertained 
loads in order to determine the relation between its readings 
and the actual load. In all such cases the probable consump- 
tion is worked out by the testing-room staff, and the two parties 
advised, so that they may, if they please, accept this indepen- 
dent calculation as an agreed basis for the charge. 

It sometimes happens that the enquiry into the maximum 
and average load reveals so much discrepancy between their 
magnitude and the rated capacity of the meter as to indicate 
at once why the register is untrustworthy. For example, а 
50-ampere meter was recently found on a circuit consuming 
4 amperes. At that load the meter was not unnaturally very 
slow. Motor meters, with one or more armature coils burnt 
out, or short-circuited, are sometimes met with. In one well- 
known make one armature coil, short-circuited, makes the meter 
about eight per cent. fast. On the other hand, commutators 
dirty or pitted, cause meters of this type to run slow. Brake 
magnets out of place are somewhat frequently met with, and 
may act in either direction. If they have worked loose it is 
not always easy to know what the position was before removal, 
unless the inspector has noted the defect, and taken care to 
record the actual state of things. A very important point in 
the testing of disputed meters is that at least one test is made 
by dial reading. А meter may be quite correct, electrically, and 
yet be fitted with the wrong size train or a wrongly marked 
set of dials. Any error of this sort is likely to be large. A 
meter was found on one occasion to read ten times what it 
should, and the inverse error is evidently possible, though less 
likely to be complained of by a consumer. A somewhat similar 
kind of error is caused by marking dials with the wrong con- 
stant or multiplier. 

Disputes sometimes arise from less obvious causes, such as one 
in an office block, where a very economical tenant, who kept 
decent hours, complained of a prodigious lighting account, out 
of all keeping with his stated load and habits. The meter in 
this case was not at fault, but it turned out on investigation 
that it was connected into the circuit of another tenant, who 
had a drawing office in which much overtime was worked. The 
meter-fixer had somehow crossed the two service branches. The 
remedy in this case was simple enough, but what the drawing 
office tenant said when he was asked to do his share in squaring 
up is not on record. 

At the Victoria Embankment (or Charing Cross) station 
there is more room than at Cranbourne Street, and the testing- 
room is available for testing batches of new meters for the 
Council's certificate and seal. 

In the basement, on the same level as the gas-engine sets 
used for lighting the Embankment, is a batterv of 56 large 
cells and 12 auxiliary cells of smaller size. These are used 
directlv for continucus-current tests, and are also employed 
for driving the alternators. Continuous-current pressures up 
to 500 volts, when required, can be borrowed from the Embank- 
ment lighting machines, which are available all the daylight 
time. 

The alternating-current plant in use is uncommon, if not 
unique. and was designed by Mr. Hodyson to meet as wide a 


range of conditions as possible, including phase displacement 
between current and pressure. There are two identical alter- 
nators on one shatt, driven by а continuous-current motor 
through а belt and coned pulleys, as at Cranbourne Street. 
The alternators are of the rotating field type, and are excited 
in parallel, so as to ensure as nearly as possible identity of 
wave form. The stator or armature of one of these machines is. 
mounted on trunnions, and rotatable around the shaft by a 
worm gear, attached to which is an index showing the amount 
of displacement. Now the current in the meter-testing circuits. 
may be taken directly from the current-alternator, or may be 
stepped up or down by a current-transformer; and similarly 
the pressure circuit may be fed from an ''economy coil." The 
meter windings themselves will be inductive, so that after 
adjusting current and pressure to any desired values there is 
likely to be a material phase difference between the two. This 
will be indicated by the difference between the product of the 
ammeter and voltmeter, and the wattmeter indications. Then 
the alternator armature is rotated until the phase difference is 
eliminated, and the instruments show a unity power factor. 
Or conversely, if it is desired to test & meter or an inductive 
load, as in the case of а disputed meter from a power con- 
sumer's circuit, the desired power factor can be exactly repro- 
duced. As the instruments are in the test-room, and the 
alternator in the basement below, a telephone set is employed 
by the operator to direct the assistant below in this adjustment. 
The operator has the field rheostat and resistances in the arma- 
ture circuits under his hand, and the instruments under his 
eyes, so that he can keep each element at the desired value 
while the phase shifting is in progress. This method of adjust- 
ing the power factor has not much practical application outside 
the test-room, but in this case it 18 a great saving and con- 
venience, as it is practically impossible to adjust meters on 
transformers without such a device, and the whole power 
metered must be wasted in non-inductive resistances. The 
current-transformer used has a secondary divided up into 30 
sections, which are connected to sockets, so that they can be 
plugged into any desired combination of series or parallel, and 
may be arranged to give up to 600 amperes at 10 volts. Wire 
resistances are used to give a fine adjustment, the arrangement 
adopted being to put the different sets in parallel, and adjust 
first the larger and then the smaller units. The pressure adjust- 
ment is got from an auto-transformer or economy coil, split 
into ten sections, each of which can give 25 volts. Higher 
ressures are obtained by step-up transformers. Occasionally 

‚000 volts are required, as а few meters are in use in Londom 
on high-tension supplies for motor power. 

The instruments in regular use for this work are an ammeter 
and  wattmeter of the Weston moving-coil type, by Elliott 
Brothers, and an electrostatic voltmeter by Kelvin and White. 
Each of these is provided with shunts and resistances to give 
three sets of values tothe scale readings. The continuous-current 
power supply is obtained directly from the batteries described, 
which can be divided up to suit the requirements. There are 
three Kelvin ampere balances, and one composite balance, avail- 
able as a wattmeter. Whilst these instruments are generally 
used for continuous current they can be connected into alter- 
nating circuits if needed. There is, in fact, no distinction 
between the circuits, which can be used as required. The 
benches are arranged with vertical partitions in the centre, so 
that each side can be used for stand-down meters and the. 
partitions for hung-up meters. The current circuits, three in 
number, run along the tops of the partitions, so that any meter 
or batch can be connected into either. The great feature of 
the testing-room is a large bar commutator эг switchboard, in 
which every conductor, from batteries, alternator, resistance 
instrument, or meter circait is brought on to two bars, one 
vertical the other horizontal, properly labelled, of course, so. 
that by inserting plugs connecting the vertical front bars to the- 
horizontal back bars any of these can be joined up in series to 
form a complete circuit. It is a universal commutator of the 
greatest convenience for its purpose after one has learnt it. 
To minimise the most obvious danger of such a board, dummy 
plugs are put in the sockets where the bars of different current 
sources cross, so that these cannot be joined up except by 
intention. 

All instruments at both stations are referred to the Board of 
Trade Standardising Laboratory from time to time, and every 
care taken to check and cross-read all results before certifying. 

It may be of interest to state that a record is kept of every 
disputed meter tested. The registers at Cranbourne Street run 
up to the forty-eighth volume, and the number of meters tested 
exceeds twenty thousand since the establishment of the station. 

We have to thank Mr. W. T. Hodgson, the Electrical In- 
spector to the London County Council, for showing us these 
stations, and very courteously and patiently explaining the 
arrangements. 


The Copper Position.—Mr. B. Welbourn has kindly pointed 
out to us an error which arose in the curves illustrating his 
article on the above subject in our last issue. The curve marked 
I. in our figure relates to G.M. bars, while curve II. is for 
electrolytic wire bars. In the preparation of the block the- 
numbers were accidentally interchanged, 
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TESTING ELECTRICITY METERS 


HE London County Council, which is the testing 

authority for London in the case of disputes be- 
tween the consumer and the electricty supply under- 
taker with regard to correctness of meter registration 
and uniformity of pressure, -proposes to amend its rules 
and scale of fees. We give below the proposed new 
rules in full; the additions to the old rules. are printed 
in thicker type, and the proposed omissions in square 
brackets. 


METERS IN USE UPON A CONSUMER’S PREMISES. 


(1) Upon any application being received by the Council in connec- 
tion with any difference arising between any consumer and the 
undertakers as to the accuracy of any meter, an appointment will 
be made with the consumer and the undertakers for an inspector to 
attend at the premises of the consumer. The inspector will take 
charge of the meter, which is not to be disconnected from the 
circuit except in his presence, and then only by the undertakers.: | 

(2) The inspector will, as far as possible, ascertain before: such 
disconnection takes place whether the meter is properly fixed and 
connected with the circuit, and whether it appears to be in good 
working order. . . 

(3) if the meter be not one requiring to be tested for synchronism, 
it will then be removed under the supervision of the inspector to 
one of the Council's testing stations [office, 42, Cranbourn Street], 
to be tested for accuracy. 

i4) If the meter be of a type requiring to be tested for synchronism, 
it will, if necessary after disconnection from the circuit, and before 
removal from its position, be sealed up by the inspector and run for 
at least 24 hours without current being allowed to pass through the 
main coils, and at the end of that time, or of such longer time as 
тау be convenient, the result will be ascertained by the inspector 
and the meter then removed in the manner before indicated. 

(5) Before removing the meter, the inspector will ascertain as 
accurately as possible the total current which may be taken if all 
the current-consuming devices connected with the installation are 
put on to the circuit, and also the average and the maximum normal 
current. 

(6) It the inspector considers it desirable, he will also, with the 
concurrence of the applicant and upon payment of the prescribed 
fee, test the insulation resistance of the meter as fixed, and of the 
house installation connected therewith. 

(17) In the case of meters which can, under certain circumstances, 
register without current passing through the main coils, the 
inspector will make a carefu 
registration is ettected. ] 

[(%)] (7) The tests for accuracy will be made at one of the 
Council's meter-testing stations, 42, Cranbourn Street or Victoria 
Embankment. 

[/9)) (8) In the case of meters which before being fixed shall have 
leen tested by the Council and passed as correct meters, the meters 
will be tested for starting current and at one or more quarter loads, 
and if the results be approximately the same as those obtained in 
the previous tests the meters will be considered correct. [(А meter 
shall be considered to be “© correct" when the registration shown by 
tlie dials is within 24 per cent. of absolute accuracy at all points 
above one-twentieth load)) (A meter shall be considered by the 
inspector to be a ‘* correct" meter if, being intended for currents (а) 
not exceeding 3 amperes, the error at one-tenth of its full load and 
above this point does not exceed + or — 34 per cent., (b) exceeding 
3 amperes but not exceeding 50 amperes, the error at one-tenth of its 
full load and above this point does not exceed + or — 2} per cent., 
and (c) exceeding 50 amperes the error at one-twentieth of its full 
load and above this point does not exceed + or – 2} per cent.) 

(/10] (8) In the case of meters which have not been tested and 
sealed by the Council before fixing, the tests will be made at the 
average load used by the consumer, if this can be ascertained, 
except that in the case of meters intended for currents not exceeding 
3 amperes the tests will be made at one-quarter and three-quarters 
of the consumer's maximum installed load. 

i11)] (10) In cases where the meter has been removed from the 
consumer's premises before any application for testing is made to 
the Council, it may nevertheless be tested for accuracy, but a note 
will be attached to the report stating that the meter was removed 
from the consumer's premises before it was tested, апа that the 
Council has no means of ascertaining whether its condition is the 
ame agit was when so fixed. 

[(12)] (11) In the case of meters being tested by the Council in 
consequence of any difference arising between any consumer and the 
undertakers as to the accuracy of any meter, at least one test will 


le made of every meter by a dial reading, and the dial works will. 


he further examined to ascertain that the gearing 18 properly 
proportioned, 

1153.) (12) The report of the inspector, or a copy thereof, will be 
ent both to the consumer and to the undertakers by the engineer 
in charge of the Councils meter-testing stations. 

((14)] (18) All fees for testing shall, unless the Council otherwise 
order, be paid in advance by the applicant to the cashier of the 
Council at its offices in Spring Gardens. 


examination to ascertain whether such . 
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[(15)] (14) Within one week after the completion of the test the 
meter will be handed at Cranbourn Street to the representative of 
the owner, unless circumstances shall have arisen which render a 
further test desirable. 

{(16) For all meters of à pattern approved by the Board of Trade, 
апу recommendations made by that Board with regard to testing 
will be followed so far as circumstances admit. ] 


SCALE OF FEES FOR TESTING ELECTRICITY 
METERS, &c. 


‘ | SINGLE ов DISPUTED METERS. 


(Used or to be used in any district for which the Council is the 
statutory authority.) 


For testing a single meter of any description up to [50 amperes], 
20,000 watts capacity, 10s. | 
(For testing a single meter of capacity from 50 to 100 amperes, 


Mi testing a single meter of capacity from 100 to 200 amperes, 
Әз. } e 


For testing а single meter of capacity from [200 to 400 amperes], 
20,000 to 40,000 watts, (30s. ]. 20s. 

For testing & single meter of capacity from 40,000 to 60,000 
watts, 30s. 

For testing a single meter of capacity from 60,000 to 80,000 
watts, 40s. | 

For testing a single meter of capacity from 80,000 to 100,000 
watts, 50s. | 

In the case of Coulomb meters the pressure shall be taken as 100 
volts for the purpose of determining the fee. 

For testing each ‘‘ disputed " meter the charge shall be as above, 
and no reduction shall be made if a number of disputed meters be 
sent in together. 


BATCHES OF METERS 


For testing meters delivered at, and removed from, the testing- 
station free of cost to the Council, any work necessary for adjusting 
inaccurate or defective meters being charged for extra. 


Crass 1.— Meters without shunt coils and not requiring 
to be fixed for testing, up to [50] 100 amperes capacity, 
if sent in in batches of not fewer than 10 of the same 


size апа make, each .... ... ... ... .. .. .. ... 6s. 0d. 
Do. . Do. from [50 to 100) 100 to 200 amperes 
Capacity each: auo ue se 34e. vex. es мик жылкы СӨ 
о. ро. from 100 to 200 amperes capacity, 
each Y Go awk. жей “tute See UI Лб] 
CLass 2.—Meters with shunt coils, both ends of which are 
easily accessible, or requiring to be fixed for testing, 
up to [50 amperes], 10,000 watts capacity, if sent in 
in batches of not less than 10 of the same size and 
make, each... ... .. .. .. .. e e 6. e TB 
(Do. Do. from 50 to 100 amperes capacity, 
each "-—— —— - ERES 
( Do. Do. from 100 to 200 amperes capacity, 
each exi dee dedo ates duds AGN Aue. Wek. cue escis] 
CLass 3. — Meters requiring fixing and synchronising, or 
adjusting after fixing, or where both ends of 
the shunt coil are not easily accessible, up to 
[50 amperes] 10,000 watts capacity, if sent 
in in batches of not less than 10 of the same 
size and make, each  ... sais bat ion Sa. 
[Do. do. do. from 50 to 100 
amperes capacity, each... Ms M .. 12s] 
[Do . do. do. from 100 to 200 
amperes capacity, each... бе; is 17s. 6d.) 


CLass 4.— Meters for multiple circuits will be charged for according 
to the number of circuits. 


CLass 5.— Meters which require to be tested оп a circuit absorbing 

considerable power will be charged for at special rates. 

A reduction of 10 per cent. from these prices to be 
allowed when 20, and of 25 per cent. when 50, meters 
of the same make and capacity in Classes I., II. and III. 
are sent in at the same time, except that meters in Class I. 
up to 50 amperes capacity are subject to а special rate 
as follows :— | 

For а batch of not less than 60 meters of 


same make and capacity, each... br .. 48, 8d. 
For & batch of not less than 70 meters of 
same make and capacity, each... 5 4s. Od. 


Partial re-tests made on any meter after adjustment will be 
charged, according to amount of work involved, at one [fourth] 
tenth to one half of the fee charged for **sinygle or disputed” 
meters of the same capacity. 

The above fees include, except in the case of disputed meters, 
sealing when found correct, so long as suitable provision is made 
for the affixing of the type of seal adopted by the Council. 


C 
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INsvecTion IN Situ. : 
(For examining in position after fixing, and 
certifving if found correct, any single meter 
(which has already been tested for accuracy 
at the Council’s testing-station) within a 


radius of three miles from Cranbourn-street Эв. 6.] 
[Do. do. do. any distance 
from three to six miles... . 838. 6d.] 


For examining in position after fixing, certi- 
fying and furnishing а certificate if found 
correct, any single meter (which has already 
been sealed at one of the Council's testing- 
stations) ... T i is si .. 26. 6d. 
For examining in position after fixing, where a number 
of meters in the same district and within a reasonable 
distance of each other can be inspected on the same 
day, £1 for the services of the inspector for the 
entire day, or 15s. for half а day. [A further charge of 
6d. will be made for each certificate. ] 


ELECTRIC PRESSURE. 


For taking a record of ‘‘ pressure” at any 
consumer's house within three miles of the 
testing-station, such record extending over 
24 hours ... Lok "m E - . 10s. 

If such record extends over two or more con- 
secutive periods of 24 hours, for each 


succeeding period a ay TE e. 98. 
SERVICE LINEs. 
For testing a single pair of service linea 10s- 


In difficult cases (in addition to the fee of 10s.), 

for every hour or part of an hour occupied 

after the first two hours ies dns e. O8. 
For testing any installation for insulation resirt- 

ance to earth, where the time occupied is 


less than two hours i wae EN ... 10s. 
For every hour or part of an hour after the 
first two hours ... n КЕ , m 58. 


NoTE.—The above fees are to include omnibus fare for thein- 
spector and assistant, but all other travelling expenses and cost of 
carriage of meters, &c. (if any), to be charged in addition. 


NOTE,—All communications with regard to the matters above 
referred to should be addressed to the Engineer-in-charge, London 
County Council Testing-station, No. 42, Cranbourn.street, W.C. 


It will be seen that the chief alteration is in the 
specification of the accuracy necessary. А limit of 
error of 2} per cent. at all points above one-twentieth 
load is needlessly stringent, and there are, of course, 
hundreds of meters of small size in use in which this 
accuracy cannot be attained. If the alteration in the 
rules is approved, this 23 per cent. accuracy above one- 
twentieth load will only apply to meters for over 50 
amperes. For smaller meters, no accuracy is specified 
below one-tenth load, and the permissible error will be 
+3} per cent. for meters up to З amperes capacity. 
and +25 per cent. for meters of from 3 to 50 amperes 
capacity. 


REVIEWS OF BOOKS 


Elements of Electric Traction for Motormen and 
Others. Ву L. W. Gant. 209 pp. 8À in. x 
54 in. 38 illustrations. (London: Harper and 
Bros.) 

Tnis small book is stated in the preface to be based 
upon a series of lectures and demonstrations given to 
a class of motormen and others at the Leeds Technical 
School, and therefore by design falls into the class of 
elementary technical hand-books which has so greatly 
multiplied of late years. 

The first chapter, entitled Introduction, plunges at 
onee into the distribution of electrical energy from the 
generating station to the cars, and to its utilisation on 
the cars, with diagrams of switchboard and car wiring, 
and explanatory paragraphs upon each of the essential 
parts of the equipment. This chapter strikes us as a 
somewhat skilful '* ground bait ’’ designed to assure 
beginners that they are to be treated to something 
practical and immediately useful, and so to induce 
them to absorb the drier fare that follows in the shape 
of elementary electrica] science. 

Chapters II. and III. deal with the elements of 
magnetisin and electricity, so far as necessary to enable 


the class of student catered for to understand the 
apparatus they will have to handle in their daily work. 
If anything, the treatment errs on the broad side in 
these chapters and in the two which follow on the 
principle of the dynamo and of the continuous-current 
motor respectively. The real objection to this wider 
treatment is the danger of imparting confused and 1`- 
perfect notions by the misunderstanding of side 
matters which eannot be adequately treated in the time 
and space available. It is, however, due to the author 
to say that his style is at once concise and lucid, and 
calculated to excite the interest of students who have 
the ability and desire to inquire further into the science 
of their industry. 

The most important chapters dealing with general 
principles аге VI. and VII., on '' Power and Power 
Measurement ’’ and the '' Mechanics of Traction.” 
In logieal arrangement these two chapters should have 
been the first and second, or, allowing for '' ground 
bait'' aforesaid, the second and third of the book. 
We admit that, as the electrical and mechanical divi- 
sions of the subject are convergent, it is impossible to 
say that one or the other is the more important or 
the more elementury; but the mechanical part is likely 
to be the easier to understand first, because it deals 
with more tangible ideas. We have read these 
chapters with some care, and consider them admir- 
able expositions of the subjects, well arranged and 
clearly expressed. The small slip on page 70 as to the 
nominal rating of traction motors ought to be corrected 
to that usually accepted, viz., the power at which the 
temperature of the outside windings rises to 75° Cent. 
above atmosphere in опе hour. Тһе numerical 
examples worked out to illustrate these chapters are 
well devised and arranged. 

The eighth chapter, on the properties of continuous- 
current motors, is good as to shunt motors and weak 
as to series motors. By the treatment adopted 
“load” and ‘‘ output " are quite differently related to 
each other in the two cases. If the internal] resist- 
ance of the series motor had been considered, and the 
assumption made of a saturated and therefore constant. 
held throughout the working range of current, the 
results would have been more like the facts as shown 
by the table and curve on pages 182 and 146. 

The remainder of the book is more directly practical, 
but aims throughout at teaching prineiples rather than 
the details of any partieular equipment, although 
various parts of actual equipments are cited and 
illustrated as examples. The chapter on brakes is 
particularly good, somewhat above the average moter- 
man's head, one would think, a eritiejsm which may bo 
generally applied. but a fault on the right side. At 
any rate, the intelligent man who reads the book through 
will know what he ought and ought not to do, and 
more or less why, even if he cannot follow out the 
quantitative reasoning. 

The illustrations are clear, simple, and quite free 
from the manufacturer's catalogue stamp, and Mr. 
Gant has conferred a benefit on tramway operat- 
ing men of all grades by putting his lectures into this 
form. 


Electric Ignition for Motor Vehicles. By W. Hibbert. 
126 pp. 63in.x4in. 62 illustrations. (London : 
Whittaker and Co.) Is. 6d. 

To produce a work which shall enable a motor-car 
driver who is a stranger to all ideas electrical fully to 
grasp the principles underlying the electric ignition 
apparatus with which he has to deal is not an easy 
task. The author of this little handbook has, however, 
the advantage of knowing thoroughly the capabilities 
and. otherwise of the class to whom his work is ad- 
dressed in his experience in lecturing to men being 
trained as motor drivers, with the result that he is 
better able to look at the matter from the point of 
view of his intended readers than many writers of so- 
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called popular works. The difficulty is, of course, 
heightened by the fact that the particular aspects of 
electrical manifestations with which the motor driver 
comes in contact are none of the simplest, dealing as 
they do chiefly with sudden impulses and surgings of 
eurrent. Such а subject, for example, as the exact 
function of the condenser, which is so necessary an 
accessory to the working of the ordinary induction coil, 
is by no means a simple matter to make clear to the 
man without electrical ideas. The first chapter gives 
a general view of the subject, presenting the idea of 
the flow of current caused by difference of '' pressure "' 
in à cireuit.. Due prominence is here accorded to the 
effects of self-induction, which are illustrated by the 
mechanical analogy of momentum, and the two usual 
systems of electric ignition are explained. These are, 
of course, the high-tension system, in which sparks from 
the secondary of an induction coil or its equivalent are 
produced across a fixed gap, and the “ low-tension " sys- 
tem, in which the spark is produced by mechanically 
breaking a circuit of considerable self-induction. The 
importance of correct timing of the spark is also em- 
phasised. The next chapter deals with battery and 
coil ignition, discussing each essential part of the equip- 
ment in some detail. All the more usual arrangements 
of wiring are given for single and multi-cylinder engines, 
both for separate coil and tremblers for each cylinder 
and for the system with a single coil and high-tension 
distributor often miscalled synchronous ignition. The 
very promising system of Sir Oliver Lodge is described, 
but there is no mention of the separate coil single- 
trembler system used in the Wilson-Pilcher ignition, 
which may be said to be equal to the single coil system 
in obviating irregularities of timing due to differences 
in the setting of the tremblers, while at the same time 
it avoids the difficulties of insulation of the high-tension 
distributor. Another matter to which. we do not find a 
reference is the question of auxiliary series spark gaps, a 
matter at one time much discussed. The next chapter, 
оп“ Faults,” is full of practical hints, particularly as 
regards the diagnosis and treatment of the diseases 
of accumulators. The section on magneto methods 
ix not quite so complete. Ап interesting curve is given 
showing the rate of change of the flux at different posi- 
tions of the armature of a typical magneto ignition 
generator. and particulars are given of the arrangements 
of connections and the construction of the various parts 
cf the equipment for two of the best-known high-ten- 
sian svstems, namely, those of Eisemann and Simms- 
Bosch, but very little is said of either the electrical 
or the mechanical features of the low-tension system. 
This part of the work is scarcely on a level with the 
earlier portion, and does not bear the stamp of per- 
sonal experience во strongly, for it is comparatively 
levoid of hints as to management and adjustment of 
magnetos in actual use, a subject too often neglected 
hy writers on these matters. A quantity of useful in- 
formation which might well have been embodied in the 
text is contained in an appendix, to which, amongst 
other things, such an important matter as Ohm's law 
has been relegated. 


Precision Grinding. Ву 
Hl in. x54 in. 39 illustrations. 
bald Constable and Co.) 6s. 


Тнат the lathe is incapable of producing accurate 
cvlindrical work is no doubt known to most engineers 
in a more or less general way. Messrs. Willans and 
‘obinson were one of the first firms to recognise this 
and to systematically correct the errors of the lathe by 
grinding, resulting in a high degree of accuracy and in- 
terchangeability in their products. | 

Whilst other engineers admit the accuracy to be 
obtained. by grinding, they have in many cases hesi- 
tated boldly to adopt it, on the ground of extra cost; and 
even in America, with manufacturing on an extensive 


Н. Darbyshire. 160 pp. 
(London: Archi- 


scale, the general introduction of grinding has been 
slow. 

Recently larger and more powerful grinding machines 
have been introduced, and the time of grinding and 
its expense have been materially reduced. It is now 
possible to obtain the infinitely better finish which 
grinding gives, at the same or even less cost than the 
older method of finishing in the lathe. Mr. Darby- 
shire’s book is one of the first to treat the whole sub- 
ject of grinding in a thoroughly practical and scientific 
manner. There is so much to praise in it that a 
misprint (the only inaccuracy noted) in the last line 
of p. 147 may be excused. 

The book is written by one who not only knows the 
subject thoroughly, but treats it in a manner almost 
affectionate, and the work should be in the hands of 
all engineers who desire to be familiar with one of the 
most important arts of the workshop. 


By К. W. Vicarey. 
(London : 


The Treatment of Storage Batteries. 
57 pp. 11 in. x 8% in. 35 illustrations. 
“The Electric Accumulator.'") 2s. 6d. 


WHEN the writer of а work on a scientific subject considers 
*phenomena" a noun singular, the reviewer is likely to be 
on the look-out for idiosyncrasies, and we cannot in all fair- 
ness say that the present work will disappoint him. From the 
general scope and the manner in which the subject 1з 
treated, the work is obviously intended to be eminently prac- 
tical, and a guide to the ordinary station engineer who wants 
to understand the management of accumulators without being 
an accumulator expert. The topics dealt with, from which we 
cull a few at random, ‘‘Selection of Battery Room," ‘‘Selec- 
tion of Battery," “Importance of Correct Erection," and much 
instruction on how to charge batteries, and how to test com- 
plete batteries and cells, show this. But it is to be feared 
the author's practical acquaintance with accumulator work is 
hardly sutliciently extensive to entitle him to the position of 
practical guide. There is nothing more important in regard 
to batteries than their correct erection, and yet in the chapter 
he devotes to that subject, though he says that errors are 
made in such matters as the correct arrangement of insulators, 
ha does not tell us how they should be arranged, and he rather 
surprises us by the statement that batteries are often alto- 
gether wrongly erected owing to the instructions sent out 
with them getting lost or not being attended to. Аз he is 
apparently referring to station batteries, which are always 
supplied by firms of reliability and standing at the present day 
who have reputations to lose, it is diflicult to believe that any 
accumulator makers will permit their batteries to be erected 
in such а haphazard way. But perhaps he is thinking of bat- 
teries erected by contractors. Mr. Vicarey is also largely at 
sea as to the real reasons why а reversing charge is sometimes 
given to batteries. In fact, the work bristles with errors of 
a practical description from one end to the other. Nor when 
the author is more theoretical is he more successful. Dealing 
with the temperature of ''electrolytes," he seems hopelessly 
mixed as to the true explanation of the phenomenon that a 
greater charge сап be got from a battery which is heated dur- 
ing discharge than is put into it, and seems to think that what 
has been written on this subject refers to batteries bein 
maintained at an elevated temperature, both during charge and 
discharge; but, of course. in order to get the increased output 
the battery should be charged cold and discharged hot. One 
is astonished to encounter the statement, also, that in a posi- 
tive plate there is always a layer of sulphate between the 
active peroxide and the leaden support. We can assure Mr. 
Vicarey that where this occurs the behaviour of such a plate 
will be found far from satisfactory. In his desire to adopt a 
simple style, Mr. Vicarey is frequently very confusing, as wit- 
ness the following sentence:—''The connection from cell to 
cell. if by means of bolts and nuts, is very often the cause of 
considerable trouble by being improperlv screwed up in order 
to ensure good metallic and electrical connection, thereby 
causing an unnecessary resistance and heating up of the con- 
nections." The interpretation of this sentence might. we 
think, appropriately form the subject of a prize competition. 
On other occasions the author regales us with sentences іп 
which the meaning he intends to convey, though fairly obvious, 
is exactly the opposite of the grammatical meaning of the 
words emploved, as an example of which we quote the follow- 
ing :—''It very frequently occurs that, owing to the varying 
sizes of the glass boxes, there is not sufficient electrolyte to 
fill the last two or three cells, and the above method will very 
often save delav and injury to the plates by not being able to 
proceed with the charge immediately all the cells are filled.” 
One is sorry to have to sav this sort of thing. but, frankly, 
“The Treatment of Storage Batteries," owing to deficient 
theoretical knowledge of the subject, would prove of very 
deubtful assistance to the practical man, while its phraseology, 
as indicated, is frequently the reverse of lucid. 


c 2 


332 


! ELECTRICAL ENGINEERING 


КЕв. 21, 1007. 


EFFECTS OF ACCELERATION ON WINDING- 
TORQUES, AND TEST OF THE TARBRAX 
ELECTRICAL WINDING-PLANT 


PAPER was read by Mr. George Ness before a meeting, on 

December 13th last, of the Mining Institute of Scotland, 
giving some results of tests upon the electric winding plant at 
the works of the Tarbrax Oil Company, Limited, at Tarbrax, 
near Cobbinshaw, and dealing zeterally with the effects of 
acceleration upon winding-torques. The installation itself was 
fully described by Mr. J. Caldwell in a paper published in 
the Transactions of the Institution of Mining Engineers, vol. 
хххі., р. 221. See also note at the end of this article. 

The force required to produce any given acceleration, being 
designated F, the acceleration by a, the mass moved by M, 
and its weight by W,`and the acceleration produced by gravita- 
tion, g, then :— | | 
"d (1) 
g 


Let u be the velocity at the beginning of any second of time ; 
v, the velocity at the end of that time; and S, the space passed 


through in the time under consideration; then v?— и? = 24%, 
And from equation (1) it follows that :— 


F= 


Wwe-w)_ ps .. .. .. (9) 
2g 


FS represents the pull, Ё in pounds (to produce the given 
acceleration throughout the seconds of time in question), multi- 
plied by the space 5 passed through in feet, giving an accelera- 
tion-torque, FS, in foot-pounds. To obtain the total energy in 
foot-pounds developed in this time, the static torque, w (weight 
in pounds to be lifted) multiplied by $, the space passed 
through, has to be added. Апа therefore, allowing 80 per cent. 
(Е + w)S x 100 _ рр, to be de- 


ffci f ion, -——.— 
for the efficiency of conversion B50 » 80 


veloped by the winding engine. 


The left side of the equation (2) is the more suitable for use 
їп connection with electrical winding, and gives the energy 
exerted in producing acceleration düring any second of time 
in terms of the initial and final velocities. Let W be the 
weight in pounds of the masses to be accelerated; w, the weight 
in pounds or unbalanced load to be raised; u, the initial 
velocity in feet per second; v, the terminal velocity in feet per 
second ; a, the acceleration in feet per second; and g, 522. he 
total torque, 7, is equal to the sum of the acceleration-torque 
and the static-torque, that is :— 


7 2 - “ 2\ ” ә 2 
T = Wir s a C (Wa + wg) (т u?) .. (8) 
ry дај 


A correction will have to be made for the weight of the rope 
wound on and paid out during the interval, if the rope р: 
unbalanced. 

To illustrate the resultant acceleration-torque at the peak- 
load, assume any mass, 4f, to be uniformly accelerated to a 
constant maximum speed of 25 ft. per second, then the results 
recorded in Table I. will illustrate the relative energy neces- 
sary during the last second of the acceleration-period dependent 
upon the time employed in attaining the maximum speed. The 
curve (Fig. 1) illustrates these results as recorded in Table I. 
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AOOELERATION-PERIOD IN SECONDS. 
Fic. I.—ErrECT oF ACCELERATION ON WINDING TORQUE. 


From Table I. will be seen the great increase of energy re- 
quired to produce rapid acceleration, the peak-load bens 
reached at the end of the acceleration-period. From this instant 
only the static torque requires to be dealt with; and this is 
constant until the beginning of the retardation-period, neglect- 
ing the difference in pull due to unbalanced ropes. i 


TABLE {.—RELATIVE ENERGY REQUIRED DURING THE Lasr 
SECOND OF THE ACCELERATION-PERIOD. 


ab JR e 1 


Velocity at; Velocity 


A t Relative 
eginnin at en energy to 
of last j of last ы produce 
second. | second. accelera- 
(ш) | (v) | tion. 
wem RIPE СИГА 
Seconds.: Feet. Feet. Feet | 
25 1:00 24-00 25 625—576:00; 49°00 
20 1:25 23°75 25 625 — 564-06 60°94 
15 1:69 23-98 | 25 695 – 546:692: — 78:38 
10 2:50 22°50 25 625 – 506:25 11875 
5 5:00 20:00 25 625 —-400°00 | 225-00 
1 | 25:00 0:00 25 625- 000 62500 


There is no class of work which presents more obstacles to 
electrical application than that of winding from mines. The 
erratic nature of the load, the variations in speed, and the tre- 
quency of starting, stopping, and reversal, combined with the 
necessity for absolute control, constitute а grouping of con- 
ditions which in the earlier days of electrical science would 
have been declared insurmountable. Apart altogether from the 
difficulties of winding, the question of the power-factor is one 
that has to be considered very carefully from the point of view 
of efficiency. 


In the case of the Tarbrax plant, when it is worked to its 
maximum, there will be a torque varying from zero to about 
280 horse-power, thrown on and off every nalf-minute or so. It 
is only by some such steadying or balancing system, as has been 
introduced, that a steady voltage could be maintained in the 
main circuit from which both power and lighting are taken. 
The writer does not intend to enter into any description of the 
plant, that having already been fully dealt with by Mr. Caldwell. 
{n the beginning of Juiy, 1906, at the request of the Tarbrax 
Oil Company, Limited, Mr. R. D. мипго carried out a series 
of tests with a view to ascertaining the efficiency of the plant 
under working conditions, and the writer, being associatel with 
him in this work, was enabled to make close observations as to 
the working of the plant. Representatives were also present on 
behalf of the Tarbrax Oil Company, Limited, and of the con- 
tractors who laid cown the plant. Previous to the test, all 
the instruments to be used were carefully calibrated. 

On the three-phase line at the switchboard, an integrating 
wattmeter of the Ferranti type was inserted, and connectea 
up to the neutral point. By this means, the total units de- 
livered to the winding-system during the test were measured. 
A Thomson direct-reading wattmeter was also inserted into 
one of the phases. By means of these instruments, the whole 
power absorbed by the main fly-wheel motor dynamo, including 
the power for excitation, was measured over the time occupied 
by the test. Instantaneous readings were occasionally taken 
from the Thomson wattmeter, showing the power that was 
being absorbed at any particular period, vhs enabling the power- 
factor to be arrived at, by comparison with the readings on the 
volt-meter and ampere-meter at the same moment. In the cir- 
cuit between the fiywheel dynamo and the vin con- 
tinuous recording ampere-meters and volt-meters of the Nalder- 
Thompson type with centre zero position were inserted, and а 
complete register of the earran direction and potential during 
the different winds was obtained. The test was started at 
10.40 a.m., and continued until 1 p.m., and readings were taken 
at intervals from the different instruments. 


TABLE II.—-Tesrs or ELECTRIC WINDING-PLANT. 


wo 
'd |.Power-consump- | Average 
> tion. | No. of 
D ae | winds 
© рег 
S | Per Per minute. 
z, | minute, wind. 
| i 
A.M. Units. ! Units. Minütes.. | Units Units. 
10-40 00907-0 | = IM Н 2 "m 
11-004 00916:6 | 96. 204 | 20 | 0-474 | 0480 | 0:987 
11:20 | 009249! 8:3 1 19% 15 | 0:490 | 0:554 | 0°759 
11:40 |00936:4' 11:5 20 19 | 0:575 | 0605 , 0:950 
19:00 | 009441' 77 | 20 | 14 | 0:385 | 0:549 | ОТОО 
P.M. | | | | 
12-20 | 0095839 98: 90 | 18 | 0:490 ' 0:545 ` 0:900 
12:33 009618 79 1 23 15 | 0:343 | 0:526 | 0:655 
100 , 009704; 86 17 | 16 | 0:500 — 0:587 | 0-941 
! | к= eo 
Totals and aver- | 
ages... | GB4 140 117 | 0455 , 0:541 0:840 
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During each wind about 124 cwt. of shale were raised, the 
winding-plant being operated at about half the normai output 
for which it was designed. Table II. records the i.a.ings of 
the Ferranti integrating wattmeter. These results show that 
throughout the test the average power-consumption was 0'541 
unit per wind; and, allowing 123 cwt. for each wind, this 
shows а power-consumption of 0:866 unit per ton of shale raised 
during the test. . 

The diagrams obtained from the recording instruments in the 
ccntinuous-current circuit between the flywheel dynamo and the 
winding motor are more or less similar in character. For 
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the purpose of calculation, diagrams of the volt and ampere 
records have been selected (Fig. 2). From these, а 
combined diagram (Fig. 5) was prepared, which showed the total 
power given out during the wind to be 1,140,412'5 watts, whilst 
from the winding-motor when acting as a dynamo, 203,000 watts 
were returned to the flywheel-motor, giving а total consumption 
of 957,412:5 watts, and this is equal to 0'2605 unit per wind, 
representing an efficiency of 484 per cent. 

he winding-motor torque attained the maximum in id 
seconds after the start of the wind, when the output was 1 
kilowatts or 140 horse-power. At the end of 15 seconds, no 
further power is taken from the tlywheel-motor; reversal of the 
current-direction occurs at the end of 154 seconds; and, at the 
twentieth second, there is a maximum of 646 kilowatts or 86:6 
horse-power being returned by the winding-motor to the source 
of supply. At the end of the twenty-fourth second, the current 
rises іп а positive direction, and at the end of the twenty-sixth 
second it has reached a maximum of 85 amperes, gradually 
dying away until at the end of 42 seconds it hag reached a zero 
value. The voltage, however, has become zero at the end of the 
twenty-fifth second, so that there is no loss of power (Fig. 2). 
This rise of the ampere-curve is probably due to residual mag- 
netism, and it is merely referred to, as previous to making an 
analvsis of the ampere-diagram, it gave the impression that a 
loss of power was occurring. 

The power taken to run the flywheel motor-generator from 
the three-phase mains varied from 15 to 45 kilowatts. This 
shows greater unsteadiness than was anticipated, but it is ex- 
plained by the automatic slip-resistance having been designed 
for the absorption of а greater maximum power, in the raising 
of two hutches from the mine, instead of one as at present. 
Owing to the load being small, the power-factor is also adversely 
affected, varying from 0°67 to 0°84, and having an average of 
about 0°7. The low power-factor necessarily lowers the effi- 
ciency of the plant, but with a power-factor of 0°9 the efficiency 
would be relatively high. 

With reference to the working of the winder, it ran smoothly, 
and so quietly, that it was practically impossible to tell whether 
the winding-drum and motor were at rest or in motion, unless 
the eve was turned upon them. The manipulation is simple and 
easy. The men in charge show complete confidence, and there 
is no hint of nervousness in the handling of the machine, which 
15 under the most perfect control. The flywheel motor-genera- 
tor produced no undue vibration at any alteration of velocity, 
and the bearings were cool. The whole electrical plant was 
satisfactory, and the commutation was sparkless during the 
whole course of the trial. 

The question of the cost of winding by electrical means is 
most important. In the present instance, we have arrived at the 
exact consumption in Board-of-Trade units to wind a ton of 
material at a certain speed, with an efficiency which must im- 
prove as the output is increased to a nearer approximation of 
the rated tonnage per shift. 


TABLE III.—EsriMATED Cost оғ AN ELECTRICAL WINDING-PLANT. 
Generators (including stand-by set), switchboard, build. 


ings, boilers, brickwork, chimney, and cabling ... £8,500 


One-third of this amount is charged against the winding- 
plant... a. ies 255 T bes dá .. £2,833 

Winding-plant, foundations, апа building ... .. 2,800 

£5,633 


Total capital charges 


Depreciation -and interest on capital, £5,633, at. 

10 per cent. per annum ЕЕ is sie -- £563 
Do., per week of 11 shifts of 8 hours each £10 16s. 64d. 
Do.. per shift of 8 hours xs " T ... £0 19s. 8:2d. 
Do., taking rated output of 640 tons in 8 hours, per ton 0:3684. 
Oil and waste, including power station 


charges ... EM per week £015 0 
Wages of winders d » зоо 
Proportion of power-station wages 
chargeable against winding, per week 100 . 
Total sine sss £4 15 0 
Total D kis се sis per ton 0:2604. 
Coal, 4 1b. per unit, at 6s. 8d. per ton ms ... 0:140d. 
Total cost of shale raised 0°768d. 


In regard to the commercial aspect, there are no figures 
available, but Table 111. contains an estimate of the cost of an 
installation of similar power which will serve as a guide, and 
can be used as a basis for the consideration of each individual 
case. This estimate includes the cost of 5,000 feet of cabling, 
all the necessary spare parts, and also а. stand-by set. ‘lhis 
last item, for ordinary purposes, might be considered unnecessary 
when spare parts are kept, as the best makers will undertake to 
deliver duplicate parts within 24 hours. If the standing charges 
of a stand-by set are deducted from the above estimate, with a 
corresponding reduction of the capital-charges of the power- 
station and switchboard, a deduction of £1,000 might be made 
in the proportionate and therefore total charges against the 
winding-plant, giving a saving of £100 per annum in deprecia- 
tion and interest, ог O'O7d. per ton, thus reducing the total cost 
to 0°698d. per ton of shale wound from a depth of 420 feet, with 
a total output of 640 tons per shift of eight hours. The effi- 
ciency, however, at the Rd output must necessarily be some- 
what higher than the assumed, which is based on the records 
obtained during the test, but this will only lower the fuel-cost 
per ton, the standing charges remaining constant. 


The plant in question was one of the first electrical winding 
lants on the Tener flywheel system to be installed in the 
nited Kingdom, but is not of such a large size as the majority 

of winding engines in coal mines. The pit is 140 yards deep, and 
the net load for which the equipment is designed: is 25 cwt. per 
wind. The whole cycle of operations is completed in just under 
one minute, of which 30 seconds is allowed for decking. The 
maximum speed of the rope is 23 ft. per second, and the accelera- 
tion reaches 23 ft. per second per second. The drums run at 
90 r.p.m., and are coupled directly to the single winding motor. 
The rated capacity of the 5-phase induction motor driving the 
йуз neel set 18 80 B.H.P., but the continuous generator which 
it drives is capable of giving out about four times this output 
without sparking. The flywheel weighs six tons, and runs at 
speeds varying roni about 650 to 73 m Speed control is 
effected in the usual way by variation of the excitation of the 
flywheel generator, and a special arrangement is adopted for 
automatically inserting resistance into the rotor circuit of the 
induction motor for keeping the input constant with varying 
flywheel speeds. 


Birmingham and District Electric Club.—On Thursday last, 
February 14th, Mr. J. Е. Smith read a paper upon “Electric 
Lighting Installations, Past, Present, an uture.’’ After re- 
calling How wocden casing superseded the cleating of wires to 
whatever came handiest, and how the earliest installations were 
carried out by the men who had made the apparatus, the author 
deplored the present overcrowding of the electrical profession, 
and the price-cutting and unscrupulous jerry work of some 
wiring contractors. He considered that electric installation 
work requires cheapening not in the quality of material and 
labour, but by simplification, and consequent saving in both 
branches. He has devised a system, which he briefly described, 
of incorporating point switches with the lamp fitting. A room 
will have but one main switch near the door, on turning which 
a single pilot light shines out. With its assistance the switches 
can be found on as many fittings as necessary. The advantage 
lies in the saving of wiring to a large number of switch posi- 
tions, and the consequent reduction in quantity of wire, casing, 
making good, &c. Mr. Smith also extolled the new colloid lamp 
invented by Dr. Hans Kuzel, and gave some enticing accounts 
of tests, showing a life of 1,000 to 1,100 hours, with a consump- 
tion of 0°75 watt per c.p., or, say, 25 per cent. of the consump- 
tion of a carbon lamp. 
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SIR ALEXANDER KENNEDY’S REPORT ON THE 
WOOLWICH ELECTRICITY UNDERTAKING 


HE very adverse report which has been prepared by Sir 

Alexander Kennedy upon the position ot the Woolwich 
eiectricity undertaking. mentioned in our last issue, was placed 
before the Borough Council on Thursday last, and formed the 
subject of a debate which iasted from seven o'clock in the even- 
ing until 1.30 a.m. on Friday morning. We give ап abstract 
of the report below :— 

The capital charges (interest and repayment) on your present 
outlay amount to £12,044 per annum. ‘Lhis is only 43 per cent. 
on your capital expenditure, and is therefore proportionately 
very small. For our present purposes it will therefore be sutti- 
cient to assume that your average capital charges will remain 
for some time at 4j per cent. on your capital expenditure. 
Considering, however, that some of the plant paid for at Wool- 
wich (the battery. for exaniple) is no longer in existence, and 
that other parts of the plant can only be used for a few wears 
longer at most, it would seem that sound finance would indicate 
the creation of a depreciation account, in addition to your very 
slowly accumulating repayments. 

It would appear that the annual sales of the undertaking 
amount to about 5°2 units per pound sterling of capital ex- 
pended. I have examined a very large number of accounts 
of other municipal undertakings, but can find only one so low 
as this. In 1899, Islington, with an output of 1°4 million units, 
was also working at the rate of 52 units per pound of capital 
expended, but it saved itself by charging an average of Ssd. 
per unit sold. I cannot find any other place nearly so low. 
This unfortunate condition arises from two causes, viz.: lst. 
your very high capital expenditure, and 2nd, the low load-factor 
of the demand in your district. Last vear the load-factor 
averaged about 11°5 per cent.; this year it may be 12 per cent. ; 
but, ‘as vou have a considerable amount of public lighting, with 
a load-factor of from 35 to 40 per cent., the actual load-factor 
of vour private consumers comes to only about 10°5 per cent., 
ог the equivalent of only 25 hours” full lighting per day. 

The direct effect of the capital charges on the working of 
the undertaking can easily be seen. For 1905-6 the capital 
charges of £12,044 on 1.051.500 units sold amounted to 2°75d. 
per unit. This figure, it will be seen, is reallv a first charge 
per unit, and no amount of economy in working can reduce it— 
it has just got to be faced. The average price which you 
obtained for current in 1905-6 was 5684. То make your 
accounts balance, therefore, your total costs of generation and 
management should not have exceeded 568—275, ог 0'95d. per 
unit, whereas vour actual total costs last year were 3°30d., 
corresponding to a loss of 2:574. per unit, or altogether £10,439 
for the vear. (This. of course, is apart altogether from the loss 
incurred by the wiring and motor department, which I will deal 
with later on.) 

The details of your costs last vear were as follows, taken in 
every case per unit sold :— 


Fuel, &c., including amount paid to destructor С'724. 


Wages at stations C: 46d. 
Other generating costs 0`544. 

1 72d. 
Distributing costs " 0:214. 
Management s is "S 0:86. 
Rates and taxes 0: 33d. 
Pubhe lighting 0`18а.' 

5504. 


Considering the year now current, with an estimated sale of 
1,350,000 units, the capital charges (the total of which will not 
be greatly increased) will amount to about 2°20d. per unit sold. 
Your management and general charges would diminish per 
unit with the increased output, and from recent figures which I 
have examined there is no doubt that Mr. Keats and his staff 
have succeeded in reducing the works costs also. Instead of a 
total working cost of 3d. per unit as above, I think that it 
will be reduced to about 254. At this figure vour total costs 
per unit will be about 224-25, or 47. instead of 605d., as at 
present, and the loss for the усаг will probebly be reduced. to 
under £6.000, if your price per unit remains unaltered. But 
there is obviously no possibility of turning the loss into а profit 
for the current. vear., or even of getting rid cf the loss. unless 
the total cost per unit sold were to be reduced to 3°68 -2°20, or 
148d. But I am afraid this figure cannot be looked for at 
Woolwich for a long time to come. 

With the conclusion of the current. vear vou will have reached 
the full output of vour present plant. assuming that no chance 
comes abont in the load.factor. If vou are to meet the natural 
increase of load. therefore, for the winter 1907-8. vou require 
to provide new plant and incur further capital expenditure. 

There are at present n. use three sets of plant, viz.: (1) The 
direct-current plant at Plumstead, supplying the district nearest 


| This figure, of course, merely represents the total cost of maintaining, €e.. the 
pubiie lamps divided over the whale 1,051,500 units. The actual eost per unit sold 
for public lighting (173,900 units) is Oud., as taken later on in this report 


that station, and which is ample for some time to come; (2) 
tne high-tension plant at Fiumstead and at the sub-stations, 
which was really required only for the supply of the Eltham 
district; (3) the airect-current plant at Woolwich. which is 
largely old. Some of it has ceased to be of use, and some more 
cannot last long. 

Lhe additional demand for the winter of 1907-8 above that of 
the winter of 1906-7 is likely to be about 450 kw. ОГ 
this amount probably 50 kw., or a little more, will be required 
in the Plumstead district, and is already amply provided tor 
by reserve d.c. plant at Plumstead. ‘lhe remainder, say 200 kw., 
will be required as d.c. current in the Woolwich district. Look- 
ing ahead five years, however, there will be a probable addi- 
tional demand for over 1,000 kw., and you will have had to pro- 
vide additional plant for at least 1.250 kw., the greater part of 
which will be required for the supply of direct current to Wool- 
wich district. Lf the system is adhered to, h.t. plant is put 
down at Plumstead, h.t. mains to Woolwich, and motor genera- 
tors at Woolwich, the cost will be about £32 per kw. of 
additional d.c. output. If, on the other hand, direct-current 
plant, with boilers, &c., is put down at Woolwich, the cost 
will be about £20 per kw., so that (allowing for that part of 
the Plumstead plant which is d.c. in any case) the additional 
cost of the double system would be about £12,000. There 
should be added to this that the cost of generation at Plumstead 
per unit sold will be much greater than at Woolwich, on account 
of the smaller proportion ot generated units which can be sold, 
and the additional wages at the motor generators. In spite 
of the fact that nothing has been done to put Woolwich in 
order, I have come decidedly to the conclusion that it will be 
more economical and will cost less to develop the Woolwich 
station as the principal station in future, and put all extensions 
there except such as are required for the supply of direct cur- 
rent at Plumstead. ‘The present method of supplying the Wool- 
wich district indirectly from Plumstead is most wasteful, and 
should be remedied as soon as possible. 

1 am bound to point out to vou most distinctly that for 
several years to come, if you charge an average of only 54. 
per unit to consumers, your undertaking cannot possibly pay 
its way, but must be carried on at а loss to the ratepavers. 
There are some cases and places in which, when an under- 
taking is not paving, it has proved the best policy to reduce 
prices in the hope of improving load-factor and increasing 
output. But І am sorry to say that under the circumstances in 
which you are placed І cannot suggest this course. Indeed, it 
would be more accurate to point out that you have already 
adopted this course long ago, and that it has failed to bring 
about. the wished-for result. Your present average charge 
appears also to be kept up hv a high charge for current used 
for public lighting. ‘The additional expenses of trimming and 
maintaining the lamps came to 1'09d. per unit last year. It 
would appear, therefore, that the proper charge for arc lighting 
should be considerably less than for private lighting, instead 
of somewhat greater. 

The Council should, at апу rate, seriously consider whether 
they have not gone too far in the direction of reduction of price. 
Бу all means encourage long-hour consumers. But as а mere 
matter of business you cannot afford to keep down your prices 
to people who only use light for 14 or 2 hours per day, as many 
of your customers must do. 

Probably the capital expenditure necessary at once would 
amount to between £15,000 and 220,000 for new plant, in 
addition to ordinary expenditure in mains, meters, services, &c. 
There is one possible мау in which you can be saved this 
expenditure, namely, by buying your current from some outside 
source. ‘There are several schemes for supply in bulk at low 
rates to be brought before Parliament this session; but none 
of them, even if passed, could be of much use for the winter 
of 1907-8. T have no personal knowledge of what facilities may 
be possessed by the South Metropolitan Company, who are 
vour nearest neighbours supplying in bulk, but I believe they 
have been recently adding to their plant, and it is possible that. 
as thev are not far off thev might be able to make vou an offer 
sufficiently low and sufficiently comprehensive to obviate the 
necessity of further capital expenditure on your part just now. 
If vou cannot get current offered to vou at such price as it 
would рау vou to accept, I strongly advise that new plant he 
erected at your Woolwich station, and that the h.t. indirect 
supply from Plumstead Һе discontinued as soon as possible. the 
h.t. plant at Plumstead being kent as reserve only. If Plum- 
stead--as 1 should suggest were kept as far as possible to the 
d.c. supply of its own district, and the h.t. supply of Eltham 
through a small machine, its economy would be very consider- 
able, as nearly the whole work would be done by the destructor 
boilers. 

T have come to the conclusion that with great care and 
economy vou should be able to make your accounts balance in 
about five veers! from now, ¿assuming that the average price 
received. remains substantially as at present. 

There remain several other matters closely connected with 


1 After perusing the auditors report. Sir A. BOW. Kennedy, under date Jannary 
9nd, 1907, has written to sav that his estimates as to the probable financial 
result of the working of the undertaking are ecousiderably too favourable, ard that — 
the period inentioned in his tenert during whieh the undertaking will be a charge 
upon the rates should be doubled 
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your electric undertaking on which I understand you wish me 
to say something. 

(1) As to the condition of the continuous-current mains, I 
have not yet heard what position your contractors take up in 
the matter, but as far as the facts have been put before me it 
would appear that it is their business to leave the mains in a 
thoroughly satisfactory state before they are relieved of their 
undertaking as to maintenance. 

(2) As to the supply of current to Eltham and Lee, the 
method adopted is not free from difficulty in working, chietly 
in connection with the balancing of the single phases of the 
transformed three-phase system, but it is probably as satisfac- 
tory as any other method would have been. Some trouble is 
being found through variations in the consumers’ pressure in 
different parts of the district, on account of the very different 
lengths of the l.t. feeders. I feel sure, however, that this can 
be rectified without difficulty by the approximate equalisation 
of the electrical resistances of the different feeders, and Mr. 
Keats is going to try to carry this out. The positions and 
working ot the sub-stations are satisfactory. I need hardly 
point out to you, however, as it is evident on the face of the 
accounts, that you cannot expect to obtain any profitable return, 
from this part of your district, on the capital which has been 
expended upon it. I have already pointed out that to diminish 
the working costs for the units supplied to this district you 

would do well to replace one of your smaller continuous-current 

dvnamos at Plumstead by an alternator suitable for Eltham, 
and in this way obviate the necessity, of working the large 
alternators wastefully as at present. 

iò) As to the Plumstead destructor, І am afraid that the 
payments made to the Destructor Committee for steam have 
sometimes erred by the assumption of too large a number of 
units as generated by the steam from the destructor. The 
recent working of the station. will enable your staff, I believe, 
to get at this figure more accurately than has hitherto been 
possible. А very serious drawback in connection with the use 
of the destructor is the expense of hand-stoking as carried on 
at present. I think it would be desirable that you should com- 
municate with the makers of the destructor to see whether 
they cannot suggest any method by which their furnaces can 
be successfully fed from hoppers instead of by the present 
exoensive system. 

(4) Wiring and Motor Department. І am sorry to say that 
I can only advise уоп that the sooner this department 15 dis- 
continued the better for the Corporation undertaking. I feel 
sure, from what I have scen of the accounts, and from the way 
in which various items have been charged, that the real loss 
is even greater than the apparent loss; but even taking the 
figures as they stand it will be better for you to face the loss 
that has been made than to continue in a business which must 
almost inevitably lead to further losses. 

In regard to the whole work of the department, it has been found 
over and over again that this class of business can only be 
made to pav bw a verv active and vigorous contractor, with 
ample experience апа knowledge of methods of estimating and 
of storekeeping, and working under regular business condi- 
tions. I do not think you would find any difficulty in doing as 
I believe other municipal authorities have done, and making 
suitable arrangements with local contractors to carry the work 
ош! at prices which you could approve, and, if necessary, under 
certification and test by your own engineer. 


CONCLUSIONS AND RECOMMENDATIONS. 


(1) The capital expenditure incurred on the undertaking has 
been so great, and the capital charges per unit are therefore 
so large, that as long as the average price charged per unit 
remains no higher than at present, it is impossible that for a 
number of years to come the undertaking can show any balance 
on the right side, although as time goes on both the capital 
charges and the working costs per unit generated will naturally 
decrease. 

(21 The only way in which it could be made certain that the 
accounts should show a credit balance would be by an increase 
in the average price received per unit, and this can only be 
reached by an increase in the rate charged to consumers, espe- 
cially to the very large number of consumers whose load-factor 
is extremely small. It is obvious that the difficulties in the way 
of adopting this course are very great, and may prove insur- 
mountable. In that case there remains only to be considered 
how the inevitable loss can be minimised. 

(3) I strongly advise that the work at the station at Plum- 
stead be limited as far as possible to what can be done by the 
hel» of steam obtained there from the destructor. which would, 
I believe, be sufficient, almost continuously, for all the direct- 
current plant at Plumstead, and also for the supply of the 
Fitham and Lee district bv the method which I have suggested. 
All further extensions of plant necessary for the borough should 
be carried out at the Woolwich station, and as soon as suflicient 
direct-enrrent plant has been placed there, the use of the large 
alternators at Plumstead, which are now supplying current in 
Woolwich in a very wasteful fashion, should be discontinued, 
and the whole cf Woolwich supplied with continuous current 
direct from the Woolwich ¢ tation. 

The existing high-tensicn plant at Plumstead, with the motor 
generators at Woolwich, would remain as reserve plant, to be 


used either for Woolwich or Eltham, in the case of the break- 
down or temporary overhauling of the continuous-current plant, 
and would therefore enable you to do without ordering addi- 
tional spare plant for a long time to come. In order to save 
capital cost, at least two of the Plumstead boilers might be 
removed to Woolwich to take the piace of the locomotive 
boilers, which are practically of little further use. 

(4) In view of the fact that for next winter, 1907-8, further 
plant will certainly be required at Woolwich, I have suggested 
that it would be wise for the Council at least to consider 
whether there is any possibility of obtaining as much energy as 
would suflice to meet their wants from the South Metropolitan 
Company on such terms as would render any further expenditure 
of capital on the part of the Council unnecessary. | 

(5) As to the engineering working costs. When you are able 
to discontinue the wasteful indirect supply to Woolwich through 
the h.t. machines at Plumstead, you will save very consider 
ably їп your working costs, not only because of the reduced 
number of men employed, but because of the fact that you will 
sell, and be paid for, probably 80 per cent. of the units gene- 
rated instead of the present figure of 52 per 'cent. 

As to the costs of management. А very large part—indeed 
the greater part—of this expense has been in connection with 
the accounts of the wiring and motor department, and would 
come to an end altogether if that department were closed, as I 
have suggested that it should be. 

The Electric Lighting Committee, in their report, state that 
they are fully alive to the necessity of providing means by 
which the work which had been carried out in the past by the 
wiring department may be carried out in the future, and were 
satisfied that there will be no aont iu making arrangements 
with responsible contractors who will carry out all the work 
required under the supervision and to the satisfaction of the 
Council, and without involving the Cotncil in any loss or risk 
whatever. In connection with similar powers recently granted 
to other Metropolitan Borough Councils owning electricity under- 
takings, the electrical engineers of those undertakings have 
unanimously decided that in the interests of the undertakings 
it will be far preferable to make arrangements with responsible 
contractors to carry out the work under proper supervision and 
control upon a standard specification and at schedule prices. 
The National Electrical Contractors’ Association are prepared 
to guarantee work carried out in such cases by members of their 
Association, and to indemnify the Council against any loss in 
respect of bad or defective workmanship. The Committee, 
therefore, do not anticipate that the closing of this department 
will be in any way detrimental to the interests of the under- 
taking, but that, on the contrary, the considerable friction 
between the Council and its consumers which at present un- 
doubtedly exists owing to defective workmanship and delay in 
executing orders will be removed, with the result that more 
consumers will be attracted, and the undertaking benefited. 

'The acting Borough Electrical Engineer informed the Committee 
that he will have no difficulty in making arrangements for a 
man, or men, employed at one or other of the stations to under- 
take small repairs and overhaul consumers' installations gene- 
rally, and complete existing contracts for maintenance of arc 
and Nernst lamps, motors, &c. 

Having regard to all the facts, the Committee had no hesita- 
tion in recommending (a) That the Wiring Department be closed 
from March 415%, 1907; be that the wiring stores in hand at 
March 315%, 1907, be gradually disposed of, it possible, to МА: 
contractors; (с) that the Council continue to let out motors ап 
arc lamps on hire without undertaking work in connection with 
their installation. 

Councillor W. H. Dawson, the chairman of the Committee, in 
moving the adoption of the report and recommendations, said 
that the rates would have to go up this year by one shilling in 
the pound to a point which they had never reached in the history 
of the borough. Of the additional one shilling which would 
have to be imposed, tenpence was due to the loss on municipal 
trading. He was glad to be able to bear testimony to the fact 
that none of the losses were due to the present officials, the 
electrical engineer, the station engineer, and other members of 
the staff, who were reducing working expenses. In the result 
the report and recommendations were carried. 

The Finance Committee reported that the District Auditor 
has surcharged the borough treasurer with £813 paid throug» 
the electricity cash account on overdraft during the financial 
year 1905-6. The Local Government Board is to be appealed 
to to remit the surcharge. The Borough Treasurer was authorised 
to make arrangements with the London and Provincial Bank for 
a temporary overdraft of £55,000. Dr. Ingram, the chairman 
of the Finance Committee, explained that the electricity under- 
taking was responsibie for the greater part of this sum. 


A “Jungle” Pest.—The New York Electrical World reports 
from Chicago, saying that ''unindentified larve’’ are swarm- 
ing in certain sections of the packing plants and insisting 
upon feeding on the lead pipe insulation of electric wires. 
“These brown, hairy little wrigglers," says our contemporary, 
“each five-eighths of an inch long, gnhàw irregular patches of 
lead, and often cut through the cloth and rubber insnlation.”’ 
The lead eater is under scientific observation. 
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PROPOSED PURCHASE OF THE BATH 
MUNICIPAL ELECTRICITY UNDERTAKING 


N page 317 of our last issue we mentioned the fact that a 
Í special Sub-Committee of the Bath Electric Lighting Com- 
mittee has had under consideration an offer to purchase its elec- 
tricity undertaking. А report has now been presented, and was 
considered on Monday. This report merely gives the details of 
the negotiations without making any recommendations. 

The original offer came from a syndicate which has acquired 
the rights of the Somerset and District Electric Power Co. 
This was for the company to pay the capital cost of the under- 
taking plus а bonus of £20,000, on the understanding that the 
Bath power station should be utilised for the supply ot electrical 
energy in the surrounding districts, as part of the scheme of the 
Power Co. 

Public lighting aci im were to be reduced by a halfpenny per 
unit from April 1st, 1908, by another jd. per unit after the pre- 
ference shareholders have had their full 6 per cent., and by 
another 4d. per unit when 4 per cent. has been paid to the 
ordinary shareholders. All extra profits, after paying 4 per 
cent., the company were to devote to reducing private lighting 
in Bath from 5d. to 4d. per unit. The Corporation, on the other 
hand, was to purchase electricity for public lighting and other 
purposes for seven years from the date of the agreement from 
the company only. 

Later on, in view of difficulties concerning the value of the 
amount paid off the original loans contracted bs the Corporation, 
the bonus of £20,000 offered in the first place was reduced to 
£10,000. This, however, had to be deleted in consequence of a 
reply received from the Board of Trade that no transfer could 
be sanctioned which involved the payment of & larger sum than 
that actually expended upon the undertaking. 

The offer, therefore, to purchase the works was eventually 
brought to the following :— 

The company to pay the actual capital cost of the undertaking, 
plus a further sum of £2,000, expenses incurred by the Corpora- 
tion in obtaining the 1896 order, and a bonus of £10,000 (if 
sanctioned by the Board of Trade). 

The company, if the Board of Trade refuse to consent to 
transfer in perpetuity, to promote a Bill in Parliament at their 
own expense, with the support of the Corporation, for the sale 
of the undertaking in perpetuity. If this is successful, the com- 
pany to pay a further bonus of £10,000, making in that case a 
"total bonus of £20,000. As an alternative the company shall 
supply the Corporation annually in perpetuity with £450 worth 
of electricity for the purpose ot lighting the public buildings of 
the Corporation at current prices. 

The company to pay а deposit of £5,000 to guarantee the com- 
pletion of the agreement, but the money will not be forfeited if 
the failure to complete is due to the Board of Trade refusing to 
sanction the sale. 

The assets to be sold to the company will not include the 
sinking or reserve funds (amounting to £28,516 and £1,076). 

The company agree that the present scale of charges to private 
consumers shall be the maximum charges; that the Bath area 
shall be as well treated as to terms as any other area, excluding 
Bristol and Kingswood. 

The company covenant to (1) reduce public lighting 54. per 
unit on April 1st, 1908, a saving of £880 on the present lighting 
account; (2) to reduce it by another 4d. when 4 per cent. on the 
ordinary shares has been paid; (3) to devote profits after paying 
4 per cent. to reducing the cost of private lighting until this 
has been reduced from 5d. to 4d. per unit; (4) to expend an 
amount equal to that already expended by the Corporation in the 
course of the next three years on additions to the generating 
station in Bath, in extensions of mains, and in the installations 
of sub-stations, &c., in the neighbouring districts; (5) to 
guarantee that the undertaking will be efficiently managed in all 
its departments. 

The Corporation on their part enter into а binding contract to 
take all electricity used by them for public lighting or other 
purposes from the company for a period of seven years, and pay 
the company at the same rate per unit as is now charged by 
the Electric Lighting Committee, subject to the deductions herein- 
before mentioned. The total amount of electricity used for the 
above purposes in each year, including the amount given in lieu 
of cash bonus, shall not be less than the amount consumed during 
the financial year of the Corporation's electrical undertaking 
ending March 31st, 1907. 

In discussing the proposition, the Sub-Committee, in its report, 
estimates that the total debt upon the electric light undertaking 
will have reached its maximum, £200,000, by 1918, with a total 
capital charge per annum of £12.875. "The last of the present 
loans wil be paid off by 1933. The total debt will 
then amount to £77,000, towards which there will be in 
the sinking fund £33,220. In these calculations allowance has 
been made for additional loans rendered necessary from time to 
time by extension of business and replacement of worn-out plant. 

The city will, therefore, have in 1955 a net capital liability of 
£43,780 as against the total capital value of the works and 
undertaking, the whole of the existing plant having been re- 
placed and modernised during the period of calculation. The 
opinion is expressed that while there may not be available for 


the next two or three years any surplus over the annual capital 
charges, the subsequent increase in revenue will allow some small 
margin of net profit, but such profit will not be sufficient to 
permit of any reduction in charges until the year 1919, when а 
reduction of £2,000 may be made in the public lighting and 
& reduction of 5 per cent., equivalent to £1,000, on the charge 
to private consumers. This would mean a reduction of private 
lighting from 44d. per unit (the present charge) to 34. per 
unit in 1933. In deciding between the advantages of selling 
the undertaking or retaining it in the hands of the Corpora- 
tion, the Sub-Committee refer to Mr. Robert Hammond's report 
to the City Council in 1895, advocating the latter, but they 
consider, with regret, that in some respects Mr. Hammond s 
report has proved too sanguine. The Bath undertaking labours 
under special disadvantages which have operated very materially 
against the earning of substantial profits. It has to bear excep- 
tionally heavy capital charges owing to its being one of the 
pioneer stations, and to its having a uplicate system—41.e., high- 
tension alternating and low-tension continuous, with the necessary 
double sets of cables and stand-by plant. It has also to com- 
pete with a very successful company supplying gas at a lower 
price than prevails in any other city of the size of Bath. In 
these circumstances the fact that the revenue has increased from 
£5,070 earned by the original local company in 1894, to over 
£16,000 in 1906, in spite of substantial reductions in charge 
for current, is not without encouragement. In order to ensure 
continued success, the Corporation, should it retain the under- 
taking, ought to seek extended powers immediately, as one of 
the main factors in cheap production. 

The advantages of a clause providing for the re-purchase of 
the undertaking after a term of years are regarded as illusory, 
for the city of Bath would be merely part of a large whole, 
and thus it would be impossible to sever their own portion of 
the undertaking for the purpose of purchase. 

The conclusion arrived at is that the offer now made for the 
undertaking has attractive features, and would leave a sub- 
stantial balance after meeting all liabilities. The question, 
therefore, resolves itself into whether the citizens prefer.to take 
the profit of to-day, or to take the risks which must inevitably 
belong to any commercial undertaking with a view to securing 
greater advantages to future generations. 

The information regarding the syndicate which makes the 
above offer, given in the report, is as follows :— 

The directors of the Somerset and District Electric Power 
Company are: Messrs. P. N. Miles, of King Weston Park, 
Bristol; Frank Armstrong, electrical engineer, ampstead ; Her- 
bert Conquest, Woodford, Essex, gentleman; and Egerton John 
Glyn, of Ingatestone, Essex, gentleman; and among the sup- 
porters was Mr. Herbert Fry (of the well-known chocolate 
firm), and other influential persons. These gentlemen approached 
Mr. Schenk with a view to obtaining his assistance in providing 
the necessary capital for carrying out their works and obligations 
under the Áct, and Mr. Schenk had undertaken to provide as 
much of the necessary capital as the directors of the Power Com- 
pany might call upon him to find. Mr. Schenk is a director 
of а number of electrical undertakings, for which he has provided 
the capital, including the Manx Electric Railway Company, with 
an issued capital of over £400,000, and the Yorkshire Electric 
Tramways Company, with an issued capital of over £700,000 

At a meeting of the Corporation Electricity Committee, on 
Monday, it was unanimously recommended that the above offer 
should be accepted. 


An Imperial Technical College.—In its Parliamentary notes on 
Tuesday, the Daily Telegraph states that there is no truth in 
the statement that the Government are about to lay before 
Parliament a bill for the constitution of an Imperial Technical 
College in London. The Board of Education has decided to act 
upon the recommendations of the Departmental Committee pre- 
sided over by Mr. Haldane, whose report was published at the 
beginning of last year. In that case the end in view can be 
attained by means other than legislation, and the scheme will 
be formulated without delay. Four years ago the proposal 
received the hearty support of the Earl of Rosebery, and the 
London County Council offered £20,000 a year on certain con- 
ditions, this being followed by a bequest of a quarter of a 
million sterling by the late Mr. Alfred Beit. The Imperial 
Technical College is to be a group of colleges of science and 
technology. including the Royal College of Science, the Royal 
School of Mines, the Central Technical College, and other insti- 
tutions; and it will be built at South Kensington on land 
belonging to the Commissioners of the Exhibition of 1851. Tt 
will be independent of the University of London, and have a 
governing body of its own, consisting of forty members, of whom 
six will be nominated bv the Crown, four by the Board of 
Education, five each by the University of London, the London 
County Council, and the City and Guilds of London Institute, 
four by the teaching staff of the new college, two by the Com- 
missioners of the Exhibition of 1851, and one each by the Royal 
Society, the Institution of Civil Engineers, the Institution of 
Mechanical Engineers, the institution of Electrical Engineers, 
the Iron and Steel Institute, the Institution of Naval Architects. 
the Society of Chemical Industry, the Federated Institution of 
Mining Engineers, and the Institution of Mining and Metallurgy. 
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ELECTRICITY SUPPLY AT ENFIELD 
HE electricity works at Enfield of the North Road, contains, as will be seen below, transformers 


Metropolitan Electrical Power Distribution Com- 
pany, formally inaugurated on Saturday last by Mr. 
D. Weston, chairman of the Enfield Urban District 
Council, is not itself an independent generating station, 
but forms a sub-station to the Brimsdown power 
station of the North .Metropolitan Electric Power 
Supply Company, from which it is distant about 
three miles. The Enfield supply is, therefore, only a 
very small portion of the large scheme of the North 
Metropolitan, Power Company, whose two large inter- 
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Fic. 1.—PLAN AND Cross SECTION OF SUB-STATION. 


connected stations at Brimsdown and Willesden also 
supply energy for the tramways and light railways of 
the Met tropolitan Electric Tramways, Ltd., besides 
giving a bulk supply for general purposes to other 
districts besides Enfield as far distant as High Barnet, 
Willesden, and Stoke Newington. 

Current is generated at the Brimsdown station at 
11.000 volts three-phase, and is supplied to Enfield at 
this pressure through duplicate 0'1 sq. in. three-core 
lead-covered paper insulated cables with earth shields, 
supplied by the British Insulated and Helsby Cables, 
Limited, and laid ‘‘ solid ’’ in earthenware ducts. The 
Entield sub-station, which is situated in Ladysmith 


and motor generators for converting to continuous- 
current at 480 to 550 volts for feeding the three-wire 
network in the district, together with the necessary 
switchgear. A battery is also provided. 

A general plan of the sub-station is given in Fig. 1. 
The high-tension switchgear and the stationary step- 
down transformers are on one side of the machine room, 
and the low-tension board and battery booster are on the 
opposite side, with the motor generators in the centre. 
The battery room is on the first floor of the building, 
adjoining the motor generator room on the low-tension 
side, above the offices, &c. Access to the battery room 
is gained by an iron spiral staircase. At present only 
two motor generator sets are installed with the corre- 
sponding transformers and switchgear, but, as will be 
seen in the plan, considerable space is provided for 
further sets and extensions to both switchboards. The 
buildings were erected by Mr. Albert Monk, of Edmon- 
ton. 

The high-tension switchgear is all arranged in the 
customary way in a series of cells with '' Empire ”’ 
reconstructed stone partitions and iron doors, imme- 
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Fic. 2. 


diately behind the transformers, while the black 
enamelled slate operating panels are in front of the 
transformers, as shown Fig. 2. The high-tension ‘bus- 
bars run along the top of the cells in three separate 
troughs with removable covers. Each of the two in- 
coming feeders has its own pair of cells, one of which 
contains a three-pole oil switch for connecting it to the 
bars, and the other the current and potential trans- 
formers and trifureating box. The cells on each side 
of each pair of feeder cells will contain section oil 
switches, so that a feeder can be connected to either 
the section of the 'bus-bar to its right or to its left, c 
the 'bus-bar coupled together right through. Especially 
when the whole number of transformers are down this 
will result in great fle xibility of operation, and render it 
possible to make ''* dead '" any section of the ‘bus-bar 
or isolate any feeder without inconvenience. Only 
one set of section switches is at present installed. The 
whole of this switchgear, which is hand operated by 
gear of the simplest possible description, was supplied 
by the British Thomson-Houston Co., Ltd. Опе of 
the feeder operating panels (not shown in the figure) 
has three switch-handles in a row. The centre one is 
the feeder switch proper, while the two outer levers 
actuate the sectionising switches referred to above. The 
main feeder switches are fitted with automatic releases. 
An inverse time eleimnent is introduced into their opera- 
tion by means of a small replaceable fuse shunting the 
D 
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tripping coil. The transformers, of which two only trifugal fan directly coupled to and driven by a $ h.p 
are installed at present, each have their own panels. three-phase induction motor, but a second set vill 
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Fic. 4.—Motor GENERATORS. 


These contain double-throw switches for the low-tension be put down when the additional transformers are in- 


side of the transformers, for making connection to the stalled. 
half-voltage taps on the transformers for starting the 


motor generators, and switches for the blower motors GENE TR 


as well as the operating levers for the high-tension oil 
switches. Тһе instruments on these panels are all of 
the horizontal edgewise type, and recording wattmeters 
are provided on each incoming feedef panel. A refer- 
ence to the diagram of connections in Fig. 3 will make 
the arrangement clear. 

The transformers are of the enclosed type with 
forced ventilation. Each is rated at 125 kw., with a 
primary voltage of 10,000 volts and a secondary volt- 
age of 400 volts, 50 cycles three-phase. All the con- 
nections are brought up through the floor to their ter- 
minals, which are inside their air chambers at the 
bottom of the cases. The air duct runs along the 
whole length of the room, the motor-driven blowing 
plant being at the end away from the present trans- 
formers, so that the remaining transformers can be 
put down without disturbing the arrangement. One 
blower set has now been installed, consisting of a cen- 
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The two motor generators which have already been 
installed are each of 100 kw. capacity, but the exten- 
sions will probably take the form of larger sets of 200 
or 300 kw. each. Each set consists of an induction 
motor with short circuited rotor, directly coupled to a 


Fig. 5.- 


Motor GENERATOR. 


six-pole compound-wound continuous current generator, 
and running at about 585 r.p.m. on full load. These 
machines can be used for any voltage from 480 to 550 
volts. An interesting point in connection with their 
working is the provision of two slip-rings to the con- 
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Fic. 6.—CoNTINUOUS 


tinuous eurrent generator armatures, as shown in Fig. 
5 connected to a compensator by means of which a 
neutral point is created, so that out of balance currents 
on the three-wire network can be dealt with without 
having recourse to an ordinary balancing motor gene- 
The compensators, which are similar in con- 
struction to choking coils or transformers, are each 
rated to deal with an out of balance current of 60 
amperes in the middle wire, but are capable o1 dealing 
100 amperes as an overload if necessary. 
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They are situated in the basement, directly under the 
motor generators to which they are connected. 
Special throw-over switches are attached to the 
machines themselves, which serve to change over the 
connections from lighting to traction. In the upward 


. position the switch simply connects the central point 


of the compensator winding to the neutral ‘bus-bar, so 
that the machine is ready to be put on to the lighting 
bars as a plain shunt generator. In the downward 
position of the switch all connection with the compen- 
sator is broken, and the series field winding is con- 
nected to the equalising bar. It should be remarked 
that there is at present no traction load on the sub- 
station, but full provision is made so that traction 
feeders can easily be added. Auxiliary contacts are 
provided to these switches, which are connected to in- 
dicating lamps on the motor generator panels on the 
low-tension switchboard. The two motor generator 
sets ean be seen in Fig. 4. As has been seen above, the 
sets are started up from the A.C. side by means of 
half-voltage taps on the transformers. 

The low-tension continuous current switchboard, of 
which a view is given in Fig. 6 is of black enamelled 
slate. The two right-hand panels belong to the motor 
generators. А pair of double-pole throw-over switches 
are provided at the bottom of each of these paneis. 
The left-hand switch connects the terminals of the 
motor generator either to the traction or lighting 'bus- 
bars, while the right-hand switeh determines to which 
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CURRENT SWITCHBOARD. 


of the two independent sets of lighting ‘bus-bars con- 
nection is made. These two sets ol 
usually kept at 460 and 500 volts respectively, and are 
both for the outgoing lighting feeders. The traction 
bars will be added to the board at a later date. In 
addition to these switches, the motor generator panels 
carry automatic circuit breakers, instruments, and the 
handwheels of the regulating rheostats. The next 
panel is devoted entirely to the batterv and booster, and 
contains the starting and regulating sets for the booster 


p^ 


‘bus-bars are 
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set. In the centre of the portion of the board at pre- 
sent erected is a total output panel provided with am- 
meters, wattmeters. and integrating watt-hour meters 
for both sets of bars. On the lower half of this panel 
is a centre zero recording ammeter for leakage current, 
and an automatic circuit breaker which inserts a re- 
sistance in series with the earth connection if the 
leakage current exceeds a certain. value. 

The left-hand side of the board contains the feeder 
panels, upon which accommodation is provided for 
twelve sets of lighting feeders, which are connected to 
the respective ‘bus-bars bv means of switch fuses. 
The feeder pilot voltmeters are mounted above the 
board, and are arranged so that by means of six- 
point plugs the pair can be connected to any set of 
feeder pilot wires. The whole board is very саху of 
extension bv erecting additional motor generator 
panels on the right-hand side and additional outgoing 
feeder panels on the left. The whole of the plant de- 
scribed above, including the transformers, motor gene- 
rators, and switchgear, was supplied by the British 
Thomson-Houston Company. 

The provision of a battery enables the motor gene- 
rators to be entirely shut down at times of light load. 
The battery consists of 250 Tudor cells of 860 ampere- 
hours’ capacity on a nine-hour rate, and is charged 
and discharged in connection with a booster set con- 
sisting of three machines coupled together on one bed- 
plate. The centre machine is a motor which can be 
connected to the outers of either set of "bus-bars, and 
the machines at the ends of the set are generators 
capable of an output of 200 amperes at any voltage 
from О to 100 volts. The booster regulation is carried 
out by hand entirely from the switchboard. 

The ampere-hour meters for the battery are placed 
on the wall behind the continuous current switchboard, 
under the shunts in the main leads by which they are 
operated. 

Although the station was only formally inaugurated 
on Saturday last, supply was actually commenced last 
September. About 15} miles of mains have been al- 
ready laid, and over 50 consumers connected up, repre- 
senting a demand equivalent to 2.500 8 e.p. lamps. 
The district is for the most part residential, so that 
the greater part of the Тоа wili be Hehting and heat- 
ing, but the company is also prepared to supply current 
from the same mains at reduced prices for power pur- 


poses. The charges are based on the ‘‘ maximum de- 
mand °’ system. The tariff for lighting and general 
purposes is equivalent to 7d. per unit for the first 
hour's daily use of the maximum demand, and 2d. per 
unit for all in excess ; and for motors, heating apparatus, 
electrolytic, and special purposes, for which a separate 
meter is used, the rate is 4d. per unit for the first hour's 
daily use of the maximum deniand, and 1d. per unit for 
all further consumption, or for a supply available dur- 
ing daylight hours only 134. per unit. Small electric 
radiators, cookers, &e., are supplied at the flat rate 
of 2d. per unit. Under certain circumstances the 
company undertake to wire premises on the hire and 
hire-purchase system, and fix pre-payment meters. 
Radiators and motors are supplied by the company at a 
small quarterly rental. 

We desire to express our thanks to Mr. E. T. 
Ruthven-Murray, chief engineer to the North Metro- 
politan Electrical Power = Companies, for his 
courtesy in putting information and drawings at our 
disposal, and to Mr. А. Н. Bennett, resident engineer 
at Kntield, for facilities accorded to our representative. 

The ceremony of inauguration, at which a number of persons 
were present. took place in a marquee adjoining the motor gene- 
rator room. Before calling on Mr. David Weston (chairman 
of the Enfield Urban Distrtet Council) to give the signal for 
starting the machinery, Mr. James Devonshire (chairman of the 
North Metropolitan. Electrical Power Distribution Company) 
made an intro 'uctory speech. in which he outlined the sphere oi 
operations of his compeny, with its two large generating stations 
at Primslewn and Willesden, and referred to the extensive dis- 
tricts which they were already supplying, mentioning the 
Е 'iscn and Swan Company as one of their largest power con- 
sumers. He also alluded to the success of the public lighting 
which they were carrying out at Barnet, and, in addressing 
those whom he hoped wou!d become customers in Enfield, he 
ewelt on the advantages of electricity over gas. The order for 
the starting up of the first motor generator set was given by 
Mr. Weston by means of a written message transmitted by a 
telautogreph which had been lent for the occasion by the 
Edison and Swan Co. Mr. George Offor, one of the directors 
cf the North Metropolitan Electrical. Power Distribution Com- 
pany, pripsse! a vote of thanks to Mr.: Weston, which was 
seconded by Mi. W. L. Madgen,: another of the directors. 
Part of the machine-rcom was occupied by an exhibition of 
electrical appliances, which was open to public inspection from 
Monday lest. The majority of the exhibits were arc апа incan- 
descent lamos, and electric heating and cooking appliances. 
Prominent етты tne exhibitors were Messrs. Berry, Skinner 
and Co.. the Pha-nix Electric Heating Ch.. and the Edison anl 
“wan United Electric Light Co.. who had an interesting exhibiz 
of lamps in varicus stages of manufacture. 


AN ELECTRICALLY-DRIVEN COTTON MILL 


HE electrical equipment of Droylsden Mills, Fair- 

field, belonging to Messrs. Ashworth, Hadwen and 
Co., is of particular interest as being one of the first 
uses in this country of the conversion of a cotton 
spinning and weaving mill trom mechanical to electri- 
‘al transmission of power. The problems met with in 
the installation of the electrical equipment were some- 
what more complicated than would be the ease in con- 
nection with the construction of an entirely new elec- 
trically-driven mill, as one of the conditions of the 
contract for the conversion was that the change was 
to be effected without stopping the working of the mill 
or diminishing its output. This was the more difficult 
because new boilers had to be installed on the site of 
the original boilers, and connected to the old flues, eco- 
nomisers, and chimney shaft. Various other problems 
were also introduced by the peculiar conditions ineiden- 
tal to the driving of textile and more partieularly spin- 
ning machinery. 

The mill contains 88,900 spindles and 900 looms, the 
whole of which are now driven electrically. Twenty- 
four motors have been installed, in all aggregating over 
1.000 b.h.p., and the whole of the premises is now 
lighted electrically. Current for lighting and power 


purposes is derived from generating plant on the pre- 
mises, which, including entirely new steam-raisiner 
plant, was put down for the purpose. 

The site selected for the new generating plant кап 
that occupied by the old boiler-house, which contained 
a group of five hand-fired Lancashire boilers, 28 ft. Бу 
B ft., and an old fire pumping engine. The old boilers 
were gradually removed and the old boiler-house partly 
demolished, while at the same time the new boiler: 
were put down one by опе. Asa part of the old boiler- 
house was nbsorbed in the new engine-house, the build - 
ing of the latter could not proceed until the new steam - 
raising plant had been erected in position and connected 
to the old steam mains for the supply of steam to the 
old engine and other purposes, such as heating, slash - 
ing, &e., about the mill. After the new boilers were 
fully at work the new bhoiler-house was built. round 
and over them. This new boiler plant consists of a 
row of Babcock and Willeox water-tube boilers, ar- 
ranged in batteries of two, and fitted. with internal 
superheaters and automatic chain grate stokers. Fuel 
is fed into the hoppers of the latter by chutes from 
overhead bunkers, to which it is taken by a bucket 
conveyor. These boilers work at 180 lb. per square 
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generating 
through re- 
to meet the requirements of heating, 
various departments throughout the 


running the new 
plant supply a certain amount of steam, 


inch, and in addition to 
ducing valves, 
sizing, &e., in 
works. 

Part of the space now occupied by the new engine- 
house was formerly taken up by an old horizontal en- 
gne which was originally employed for driving part ot 
the mill, but was later adapted as à pumping engine 
ior fire and other purposes. Before this could be re- 
moved, а new steam pump of the direet acting type 
was installed in a temporary position in the mill and 
coupled to the various piping systems. The permanent 
position of this new fire pump is, however, in the 
basement of the turbine-house, where it is readily 
aecessible in case of fire by а special entrance provided 
{тош the mill yard. 

The old main engine, 
before the conversion, Was 


by which the works were driven 
of 1.000 horse-power, апа 


Fic. 1.—POWER Howse. 


was originally ‘nstalled in 1834, but ata later date was 
compounded. It was of the beam type. with cast-iron 
spur tv wheel meshing with wood-toothed pinions, and 
with its pumps occupied a floor space of approximately 
1.040 sq. ft. Its weight was about 100 tons, it гап at 
234 r.p.tn.. and required an engine-room of at least 
28.500 cubic ft. These particulars are interesting when 
compared with the arrangement of the new engine- 
The new equipment consists of a 1,000 kw. 
alternator, driven by а steam turbine, 
capable of greater output than the 
engine it has displaced, covers only 960 sq. ft. of floor 
weighs 20 tons, runs at 1.500 r.p.m.. and re- 
quires arn engine-room of only 24,000 cubic ft., including 
alternator and the switchboard. 

of the new turbine-house is shown in Fig. 1. 
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A view 


The surface condensing plant 1s situated in the base- 
ment : i mediately underneath the turbine. The eireu- 


direet connected 


lating purnp is of the centrifugal type, 
air pump being 


to an electric motor, the three-throw 
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Besides the turbine, the engine-house 
contains a small high-speed reciprocating steam engine 
direct connected to another alternator, this smali set 
being used to provide power or light to any portion oi 
the factory during meal hours, or for overtime. A 
travelling crane runs the whole length of the engine- 
room. 


The switchboard is of white marble, and contains 
provision for paralleling the large and small sets, and 


similarly driven. 


distribution panels from which the various motor and 
lighting circuits are taken. The main generator 


hand operated oil type, but triple 
employed on 


switches are of the 
pole knite ewitches and switch fuses are 
the feeder circuits. 

All the motors driving the machinery in the mills are 
of the three-phase induction type, mostly with enclosed 
slip rings, and with metallic gauze covers to the end 
plates. The arrangement of the motors and gearing 
varies slightly in the different parts of the works. A 


large 


line 
been dispensed with. 
the motor 18 bolted 
to the ceiling and coupled directly to a light shaft run- 


considerable amount of heavy shafting, 
pulleys, and heavy belting have 


In the blowing-room. for example, 


which the various 
Both the pulleys 
the slow speed 


ning at about 600 r.p.m., from 
machines in the room are driven. 
and belting are much lighter than with 
heavy shafting formerly used with the mechanical 
transmission. The starting switch 1s situated on the 
wall almost directly under the motor, and is easily 
accessible for stopping the motor in case of accident. 
In the rooms containing the preparation machinery а 
very substantial simplification has been effected. The 
whole of the vertical shafts which formerly connected 
the various floors, together with the bevel gear to which 
they were connected, has been removed, as well as a 
quantity of other shafting and gearing. In two rooms 
alone as many as eight pairs of heavy bevels and 150 
ft. of. shafting, weighing in 
all ten tons, have the spinning- 


with seventeen bearings, 
been superseded. In 
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rooms also the old arrangements have been consider- 
ably modified. The power in one particular case was 
formerly transmitted from the floor above the mule 
spinning-rooms by means of ropes to a countershaft, 
and thence to the line shaft, the former having been 
previously carried to the upper floor by means of а 
vertical shaft. In the new arrangement the. counter- 
shaft and main drive have been dispensed with, and 
their place has been taken by a motor suspended from 
the ceiling and connected by ropes to the line shaft. 
Some idea of the saving in power which can be ob- 
tained by rearrangements of this kind can be obtained 
when it is remembered that in an average steam-driven 
eotton mill with mechanical transmission as much as 
30 per cent. of the total power indicated by the main 
engine is often required for driving the shafting alone. 
The motors are in practically all cases placed overhead, 
sometimes being attached to the ceilings and sometimes 
fixed on a framing of steel joists built into the wall at 


day of the week. 
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piping, and had to be started and stopped by the man 
in eharge at every breakfast hour and dinner hour each 
This engine has now been replaced 
by an electric motor slung under one of the roof prin- 
cipals well out of the way. It requires no attention or 
adjustment by the operators when once started in the 
morning, as by means of the auxiliary engine-driven 
generator in the engine-room the engineer keeps this 
motor running through meal hours, and stops it from 
the engine-room at 5.30, together with the other motors 
throughout the mill. The opportunity was taken at 
the same time of replacing the old-fashioned low roof 
of heavy timber beams, with its small skylights, with a 
light and lofty steel roof. 

The change over of one of the weaving sheds may be 
mentioned as an example of the difficulties which con- 
fronted the contractors. This particular department 
was driven by heavy shafting through bevel wheels 
placed overhead in an awkward corner of the shed. 


d 
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Fic. 2.—THREE-PHASE Мотов DRIVING WEAVING SHED. 


one end and fixed to the existing upright columns at 
the other. This latter arrangement, which is employed 
in several of the mule spinning-rooms, has the advan- 
tage of providing a clear passage way behind the ereels, 
whilst keeping the motor accessible for oiling and clean- 
ing. In one or two places it was found convenient to 
build the motors into the thickness of the walls. As a 
rule, each motor only drives machinery on its own 
floor, but in a few cases a rope drive is arranged so 
that a single motor сап drive mules on more than one 
floor. It should be borne in mind that the exact 
arrangement of the motors was largely influenced. by 
the disposition of the existing plant, and that in many 
cases different methods of driving were adopted than 
might have been the ease if an entirely new plant were 
being designed. 

Extensive alterations were made in the size-house. 
The machinery was formerly driven by an independent 
vertical steam engine which received its steam, with 
heavy condensation losses. through some 100 ft. of 


The weaving machinery could not be stopped during 
working hours, but the motor could not be fixed until 
the old shafting and bevels were removed. Making 
what preparation that was possible beforehand, the 
work was started one Saturday at 11.30, and by Mon- 
day morning at 6 o'clock the motor was fixed in posi- 
tion, connected up to the various cables, and the driv- 
ing of the shed taken over by the new electric plant. 
In connection with this weaving shed two motors were 
installed, one at either end, and by this arrangement 
over 310 ft. of shafting, weighing fully three tons, with 
50 bearings and six pairs of bevel wheels, were abolished . 

One of the motors driving a portion of another weav- 
ing shed is shown in Fig. 2. This motor is placed in a 
warehouse adjoining the shed which contains the shaft- 
ing which it drives, for the sake of convenience, and 
replaces a very eumbrous arrangement of bevel gearing. 

The contractors for the entire equipment were 
Messrs. Drake and Gorham, who have kindly lent us 
the blocks for the accompanying illustrations. 
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NEW SYSTEMS OF ELECTRIC WINDING 


Т the Manchester Section of the Institution of Electrical 
4 X Engineers on Tuesday the following paper on “Some New 
Flywheel Storage Systems " was read by Mr. A. P. Wood :— 
The subject of electric winding is one which has had a con- 
siderable amount of attention during the last few years from 
electrical engineers. There were several papers read on this 
subject last year before the Institution, but they were princi- 
pally оп the question of electric v. steam winding. I do not 
propose to go into the merits of the two systems to-night, but 
I think it was agreed that electric winding could not be com- 
mercially practicable unless in such cases where the value of the 
coal used at the pit exceeded in value 2s. 6d. to 3s. per ton. 
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The fact remains that a considerable number of electric winders 
are being installed in this country at the present time, and the 
practical results attendant on these installations will be, of 
course, the best warrant as to their merit. 

l. therefore, propose to describe a tew patents which have 
been taken out during the last уеаг, and are the property of 
the Lancashire Dynamo апа Motor Conpany. "These patents 
comprise both three-phase winding and continuous current wind- 
ing; the former have been taken out by Mr. McLeod and the 
writer, and the latter by Mr. Kelsall, Mr. Warburton, and the 
writer. 

Now, what are the principal requirements of electric main 
winding plants? (1) Cheap first cost; (2) low coat costs; (3) 
ability to run the main motor in case the flywheel storage sys- 
tem fails: (4) esse of control and simplicity ; (5! desirability of 
running the winding motor at nights for lifting water, &c.. 
without the use of the flywheel set (the winds in this case are 
generally about one per twenty minutes). 

The requirements of electric winding are, of course, very 
severe, and this 1s best shown by the diagram. Fig. 1, showing 
the power required during a complete wind, the maximum h.p. 
during acceleration being 2,000, and the average demand being 
about BOO h.p. 

The three-phase system best known in this country and abroad 
is the Ilgner, but this is not a true three-phase system, as it is 
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Fic. 2.—CascapE FLYWHEEL STORAGE SYSTEM. 


necessary to convert to continuous current, using continuous 
current motors on the main winding gear. This system has been 
зо fully described before that I do not think it necessary to go 
into details. It consists, briefly, of a flywheel system, consist- 
ing of a three-phase induction motor coupled to a continuous 
current generator. The latter drives a continuous current motor, 
geared, or direct coupled, to the main winding gear, the control 
of the main winding motor being effected by the well-known 
Ward Leonard system. ‘The three-phase motor is fitted with 
slip rings so that resistance can be introduced, when required. 
Of course, the tlywheel cannot give out, or store energy unless 
the speed is varied, and therefore it is necessary to introduce 
resistance into the rotor circuit when it is desired to make the 


flywheel give out energy; and to speed the flywheel set up 
again this resistance is necessarily cut out. 

The main winding gear, therefore, is absolutely dependent on 
this tlywheel system, and should the latter break down in any way, 
the winding gear cannot be used. Of course, it is necessarily an 
expensive gear, and to duplicate the tlywheel system would add 
so much to the cost as to make it practically prohibitive. unless 
the value of the coal burnt at the pit-mouth was very high. 

The writer. therefore, thought it was most desirable that the 
winding motor should be three-phase, and so arranged that it 
could be worked in case of failure of the flywheel system. With 
this object in view, therefore, in conjunction with Mr. McLeod, 
he worked out a series of systems, and made a considerable 
number of experiments with the same. Of course, it is well 
known that the Westinghouse Co. have a system which is known 
as the rotary converter system, and this has been fully described 
by Mr. Braun at the aiscussion. on Mr. Mountain's paper.: 
This system has the advantage over the Ilgner that the winding 
gear can be worked if the tlywheel system breaks down. 

The first system to describe is called the Cascade Fly wheel 
Storage System (see Fig. 2). This consists of two three-phase 
machines coupled together in cascade, and attached to а tly- 
wheel, the main winding mctor being three-phase. The fly- 
wheel set is started up in the usual way by resistance in the 
rotor circuit of the second machine; the latter is afterwards cut 
out,-the speed of the flywheel rising in proportion. Assuming 
for a moment that we have a 4-vole and 2-pole machine in 
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Fic. 3.—PnaskE DIAGRAM CASCADE FLYWHEEL SYSTEM. 


cascade. then if the seccnd machine is in circuit, the speed of 
the set will correspond to that of'a 6-pole machine, and if the 
second machine is cut cut, the speed will correspond to a 4-pole 
machine. Assuming for a moment that 50 periods is used, this 
will give, say. 1,000 апа 1,5C0 revolutions per minute respectively. 
Assuming that the flywheel set is running with the second 
machine cut out, the main winding motor is then started up by 
resistance in the rotor (preferably a liquid resistance tank 
controlled by a valve allowing the liquid to pass to the resistance 
box from a tank overhead, fed by a small centrifugal pump). 
Simultaneously with the starting up of the main motor, the 
second machine of the cascade is put into service, and the fy- 
wheel begins to reduce its soeed, the cascade system delivering 
current back to the mains. and assisting the main supply until 
the speed attains synchronism, corresponding to six poles, i.e., 
1,000 revolutions per minute. 

It is, of course, well known that an induction motor, when 
running over synchronism, will deliver. current. back to the 
supply. This property is utilised in mountain railways when 
the cars are descending the hills. Аз soon as, or before, the 
current from the main winding motor is shut off. a bar is put 
across the three wires forming the connections between the two 
machines in cascade, and the tlv wheel begins to absorb energy, 
and speeds up to 1.500 revolutions per minute. It is. of course, 
then prepared to discharge itself as soon as the main winding 
motor is started up again The operations of the motor during 
the ordinary working dav are almost perfectly regular in time 
of stoppages, &c., for loading and unloading, and the energy 
required to be stored up in the flywheel can be calculated to the 
greatest nicety. 

The disadvantage of this system is, of course, the poor power 
factor (see Fig. 5), as the main generator has to supply the 
magnetising current for the tlywheel set under all conditions. 
The following are a few readings observed on a small cascade 
flv wheel set, showing principally the poor power factor obtained 
when the flv wheel set is delivering energy back to the mains. 


1 See also Electrical Engineering of January 24th, p. 125. 
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Readings taken on cascade set flywheel discharging 


Power factor winding motor about `9 at 15 amps. 


Power factor cascade set ... ,, '95 at 8 amps. 
Power factcr cascade set ... ,, ‘83 at 15 amps. 
Actual current sup- 

Winding Fly-wheel plied by 3-phase 
motor. set. Difference. generator. 
Amps Amps. Amps. Amps. 
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The second set of readings shows practically equal currents on 
the generator main winding motor and flywheel set, the power 
factor on the generator in this case being 0°03. The third set 
of readings shows a power factor of '54 on the generator. The 
writer does not think that power supply companies would quite 
appreciate loads with power factors in the neighbourhood of, 
say, ‘5 as an average. 

The second system which I propose to describe consists of two 
induction motors, say, a 4-pole and 6-pole, coupled together with 
a flywheel between (see Fig. 4). These two machines are not in 
cascade, but a throw-over switch is arranged so as to connect 
either one machine or the other to the mains. 

It is obvious that when the 4-pole machine is coupled to the 
mains, assuming that the periodicity is 50 per second, the 
synchronous speed will be 1,500 revolutions per minute, and 
when the 6-pole machine is coupled, the synchronous speed will 
be 1,000 revolutions per minute. Therefore, to store energy in 
the flywheel, the throw-over switch is put on to the 4-pole 
machine, and to take energy from the flywheel, the throw-over 
switch is put on to the 6-pole machine. The latter will, of 
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or POLEs. 


course, then deliver energy back to the mains until the speed of 
the flywheel is reduced to 1,000 revolutions per minute, 

The disadvantage of this system is that it is somewhat costly, 
and probably might give trouble with the swikch-gear, as the 
heavy currents have to be made, and broken, on the throw-over 
switch. 'The power factor is better than that of the cascade 
system, but it still has the disadvantage that the magnetising 
current for the flywheel system has to be supplied from the 
mains; therefore, the only logical conclusion to come to was 
that it was necessary to use a synchronous motor coupled to the 
flywheel set, which can, if necessary, be over-excited so as to 
give unity power factor on the supply mains. А synchronous 
motor necessarily must run at a constant speed, and, therefore, 
no energy can be put into the flywheel, or taken out, unless 
either the periodicity is altered or the stator is revolved. 
The latter method, therefore, offered a very simple means of 
getting over the difficulty, and resulted in a new patent being 
taken out for a synchronous flywheel storage svstem. As this is 
undoubtedly the best system of the three, the writer proposes to 
describe it at somewhat greater length than he has devoted to 
the other systems. 

The flywheel storage set consists, as I said before, of a 
synchronous motor with a revolving stator; the rotor of this 
machine is of rather peculiar design, being almost exactly similar 
to a wound rotor of an induction motor (see Fig. 5). This 
motor is started up exactly as an induction motor, that is, 
with a resistance in each leg of the rotor, this resistance being 
gradually cut out as the flywheel attains its maximum speed. 
"uppose for a moment that we decide to use a 6-pole machine. 
and the periodicity is 50; this means that the flvwheel will 
run at 1,000 revolutions per minute when the stator is stationary. 
As soon as the speed is near synchronism, continuous current, 
supplied from another source (such as the exciter on the main 


generator), is inserted between one leg of the rotor windings 
and the common junction thereof, the rotor SIME, of course, star 
connected. The motor at once pulls into synchronism, and no 
phasing indicators are required whatever. 

The two unused legs of the rotor winding are then short 
circuited and form amortisseur windings, the advantage of this 
being that it gives the synchronous machine a large overload 
capacity without coming out of step. The stator is carried on 
b: l-besrings from the nose of two pedestal bearings attached to 


Fic. 5.—Revotvinc Stator FLYWHEEL Set, CONNECTIONS. 


the bedplate, and is geared to a small three-phase, or con- 
tinuous current motor, by spur, or skew gearing (see Fig. 6). 
The writer prefers to have this small auxiliary motor reversible, 
so that it will run at a speed of, say, 200 revolutions in either 
direction. It will, therefore, be obvious that when the stator 
is revolving in the opposite direction to the rotor at, say, 200 
revolutions, the synchronous speed of the flywheel will be 800 
revolutions per minute, and if the stator 18 revolving with 
the tlywheel at 200 revolutions the synchronous speed will be 
1,2C0 revolutions per minute. 

Of course, it is quite easy to arrange to run the stator;at а 
higher speed than this in both directions, if required, but, 
generally speaking, it is not desirable to vary the speed of the 
tlywheel to the extent of more than about 1 to l5. This 
auxiliary motor is very often stopped, and therefore it can be 
assumed that the capacity of it is only about one-fifth of that 
of the main flywheel motor, allowing for gearing losses. The 
main winding motor is three-phase, and takes its current at 
full pressure from the mains, the starting being effected through 
resistance in the rotor, preferably of the liquid type. After 
the flywheel has been speeded up to its maximum (that is, by 


Fic. 6.—Revotvinc STATOR FLYWHEEL SET. 


revolving the stator at 200 revolutions per minute in the same 
direction as the flywheel) the main motor is started up, the 
speed of the fly wheel being reduced by gradually stopping, and 
afterwards reversing the motor controlling the speed of the 
stator. During this period the flywheel will be giving back 
energv to the supply mains. 

Better control of this svstem can be obtained by using a small 
continuous current motor revolving the stator, this machine 
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being supplied with current from a small continuous current 
generator direct connected to the flywheel storage system, these 
two machines being controlled by the Ward Leonard system, 
with the excitation effected from the exciter on the main 
generator. In order to control the main winding motor, it is 
necessary first to have a lever arranged to open a valve, and 
admit water to the resistance tank connected to its rotor; at 
the same time, this lever must control a Ward Leonard shunt 
rheostat which controls the speed of the stator case. The 
readings (Vector diagram, Fig. 7) taken on a flywheel storage set 


бок 


Winding Motor A ------- 100 Kw. cos 6=0°9 
Flywheel Set й. 40 
Main Generators С-— 60 


Fic. 7.—DIAGRAMS SHOWING DIFFERENT CURRENTS ON FLYWHEEL 
SET AND МАІХ GENERATORS FOR THE SAME LOAD AT VARY- 
ING Power FACTORS. 


arranged as above will give an idea of its superiority over the 
cascade system, particularly as regards power factor. 

In pointing out the advantage of this system as compared 
with the one using continuous current for the main winding 
motor, attention must be called to the fact that it is possible to 
use a flywheel running at a high speed. With this construction 
we can use a comparatively light tlywheel, as it is possible to 
obtain a flywheel built up of armour plate which can run at a 
peripheral speed of 28,000 feet a minute with a large factor 
of safety. Such wheels are made and can be guaranteed by 
manufacturers in this country. 

It is necessary to use a slow speed on the Ilgner system, 
owing to the fact that a continuous current dynamo is attached 
to one end, and this dynamo has to work under very difficult 
conditions. It must, of course, be capable of delivering its full 
current with practically no volts, and although it is fitted with 
interpoles, it is not possible with present practice to run these 
flywheel sets at a very high initial speed. 

In tlywheel systems where a large amount of energy has to be 
stored up in the flywheel, it bherefore becomes almost impossible 
to build a flywheel which сап be transported on the railway for 
these slow speeds. These flywheels necessarily must be made 
of the plate pattern, and in one piece, and unless the colliery is 
situated at, or near, a seaport town, it is practically impossible 
to transport the flywheel to the site on which it is to be used. 
The three-phase flywheel storage system, therefore, does away 
with this difficulty, as the flywheels are of comparatively small 
diameter. They are also lighter on account of the considerable 
amount of energy which can be stored up in the rotor of the 
synchronous machine. 

It will be observed that in the system which we have patented 
the full power required for the motor does not pass through the 
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Fic. 8.—FLYWHEEL BOOSTER SYSTEM. 


ivwheel set, which simply acts as a buffer dealing only with 
such proportion of the current above that previously determined 
to be taken from the generator or source of supply, the normal 
energy going direct to the main motor without being transformed 
їп апу way. This, of course, means low capital cost, as the fly- 
wheel system is of relatively small capacity and high efficiency, 


as the major part of the current is supplied direct to the winding. 
motor. 

Attention must also be called to the fact that іп many collieries. 
they require to run the main winding engine intermittently 
during the night for lowering timber, etc., and for lifting water. 
With the above system, the flywheel set can be shut down 
entirely, and the main motor simply run on a slower acceleration. 
in order to keep down the peaks. There is also, as a rule, 
plenty of reserve power on the main generators during the night 
time, as the electric hauling engines down the pit, in addition 
to many other motors, will not be at work. Under these condi- 
tions, therefore, it is better to shut down the flywheel set at 
night altogether. Attention has been called to the fact that by 
varying the exciting current of the flywheel set, the power 
factor on the mains can be raised to unity, if necessary, but, of 
course, it is not desirable to do this to a too great extent owing 
to the fact that magnetising current does not represent energy, 
and, therefore, the flywheel set cannot help the main motor 
much if it is delivering wattless currents for magnetising to a 
too great extent. ' 

A group of two or three main winding engines within reason- 
able distance for a high tension transmission can be advantage- 
ously driven from one central station with one common fly- 
wheel storage set. The flywheel storage set in this case is con- 
trolled by a solenoid or small induction motor actuated by the 
main current coming from the generator and starting, stopping, 
or reversing the small motor driving the stator on the flywheel 
set according to the current demanded by the various windiiy 
motors. This method can also be applied to equalise the load 
on any system (a group of rolling mills, for instance). 

In comparing the cost of running of electric as against steam 
winders, the comparison ought to be made on a proper basis. 
It 1s generally admitted that electric power is desirable for 
practically all other operations in the pit, and, therefore, the 
cost of this generating plant ought to be taken into account in 
comparing the two systems. Assuming for a moment that the 


From Generators 


Fic. 9.—CompounpD FLYWHEEL STORAGE SET. 


auxiliaries require 1,000 kw. with steam winding, this would 
niean three generating sets, each of 500 kw., allowing one set 
as a spare. With electric main winding taking an average load 
of, say, 800 kw. from the mains, making a total load of 1,800 
kw., the total capacity of the generating plant required would 
be 2,700 kw., assuming that we have a standby set of 900 kw., 
1.е., three sets of 900 kw. each. The first cost of the larger 
plant will be considerably less per kw. than the smaller, and 
the coal consumption per kw.-hour will be less. 

The first cost of the boiler installation will be considerably 
less with electric winding, and there will be no difficulty in 
using water-tube boilers, which are perhaps more suitable for 
burning low-grade fuels and for large powers. Water-tube 
boilers can only be used with success with steam winding if 
there is a considerable amount of steam taken for driving 
other engines, as the water-tube type is not suitable for the 
heavy drafts of steam required in steam winding. It may 
interest some of the members to know that some of the largest 
collieries in the South Wales district have as many as 70 
Lancashire boilers. 

The two continuous current systems which I propose briefly 
to describe in this paper we will call the Booster Flywheel 
Storage System (see Fig. 8), and the Compound Flywheel Storage 
System (see Fig. 9). In the former a plain shunt wound 
generator excited across the mains is attached to a heavy fly- 
wheel, and its armature is coupled up in series with an auto- 
matic reversible booster, constructed according to the Turnbull 
and McLeod patents. This booster has been very fully described 
in papers read by Mr. Turnbull and Mr. Kelsall before the 
Institution. I, therefore, do not propose to describe it in detail. 
The main flywheel dynamo simply takes the place of the 
battery, and if the demand on the line is heavy, the booster 
will give a voltage in such a direction as to pull current out 
of the flywheel dynamo, and when the demand on the line is 
small the booster will give a voltage in such a direction as to 
charge or speed up the flywheel set. The speed of this fly- 
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wheel set will correspond directly to the voltage across the 
armature terminals, as the dynamo is excited at constant 
pressure across the mains. 

There are not many cases where this system will be applicable, 
but it might be of service to some tramways, in addition to a 
main winding plant, where the peaks are of short duration. 
The flv wheel system is, of course, of no value if the peaks are 
carried on for a period exceeding three minutes, as the first cost 
of the flv wheel to store a suflicient amount of energy for a longer 
period than this is so enormous. 

The compound fly wheel storage system (Fig. 9) consists simply 
ОЁ one machine which acts alternately as generator and motor, 
and is, of course, coupled to a heavy fly wheel. and worked in 
conjunction with automatic switch-gear to vary its field strength. 
In the typical ease, briefly stated. the auxiliary machine is 
compounded to give constant external volts at all loads, whether 
motoring or generating. Its armature is connected across the 
mains between the generating plant and the fluctuating load, and 
its fields are equipped with a special series coil, carrying the 
generator's load, or some proportion of it. As long as the flv- 
wheel auxthary’s speed remains the same, the generator's load 
cannot alter, for the smallest tendency of the generator's current 
to increase strengthens the auxiliary machine's field, causing a 
generating response, and similarly the smallest tendency of the 
generator's current to diminish causes the auxiliary set to motor. 

As the auxiliary set speeds up, due to motoring, the automatic 
switch-vear diverts an increasing fraction of the generator's cur- 
rent from flowing through the special coil of the auxiliary set, so 
that the field of the auxiliary set is gradualiv weakened without 
diminution of the load on the generating plant. Similarly as the 
auxiliary set slows down. due to generating, the automatic 
switch-gear gradually reduces the fraction of the generator's cur- 
rent diverted from flowing through the auxiliarv's field, so that 
the auxiliary's field 15 strengthening, without increase in the load 
upon the generator. However much the load varies, the demand 
upon the generating plant is only the average demand, all the 
excess demand of the peaks being supplied by the auxiliary set 
from energy stored during the vallevs of demand. 

In conclusion, I can only say that І am sorry not to be able 
to give any actual results of working of the above systems, 
but before very long I shall have some actual results which will 
probably be published in the electrical papers. | hope that the 
svstems which ] have described will be criticised, and that 
there will be a good discussion. 


PHYSICAL SOCIETY OF LONDON 


HE report. of the council of the Physical Society was pre- 
sented at the annual general meeting, held February 8th, 
Professor J. Perry, F.R.S., President, in the chair. 

Since the last annual general meeting twelve ordinary science 
meetings and one informal meeting of the society have been 
held. Of these, 12 were held at the Royal College of Science, 
and one, that on March 25rd, was held at University College. 
The average attendance at the meetings has been 50. ‘The 
second annual exhibition of apparatus by manufacturers was 
held on December 14th, when the attendance of fellows and 
visitors amounted to 200. The number of fellows now on the 
roll is 426. Twelve new fellows have been elected, and two 
honorary fellows, namely, Professor F. Kohlrausch and Pro- 
fessor А. A. Michelson. There have been 10 resignations, and 
the society has to mourn the loss by death of two honorary 
fellows, Professor М. P. Langley and Professor Ludwig Boltz- 
mann, and two fellows, namely, А. G. Bessemer, Jun., and 
Professor J. Purser. 

The treasurer reports that the position of the society is 
fairly. prosperous. The bank balance shows a substantial in- 
crease, and there are no outstanding liabilities. 

The following oflicers and council were elected for the en- 
suing year :-- 

President,—Professor J. Perry, F.R.S. 

Viee-Presidents,—_-Those who have filled the office of president, 
together with C. Chree, D.Se., F.R.S.; H. M. Elder, М.А. ; 
Professor J. A. Fleming, M.A., D.Sc., F.R.S.; and W. Watson, 
D.Nc., F.R.S. 

Neerefaries, —W. R. Cooper, M.A., and Professor W. Cassie, 
М.А. 

Foreign Secretary.—Professor S. P. Thompson, D.Sc., F.R.S. 

Treasurer.—Professor Н. L. Callendar, M.A., F.R.S. 

Librartan.—W. Watson, D.Sc., F.R.S. 

Other Members of Couneil—T. H. Blakesley, M.A.; А. 
Campbell, В.А.; W. Duddell; A. Grithths, D.Sc. ; J. A. Harker, 
D.se.; T. Mather, F.R.S.; A. Russell, М.А.; S. Skinner, М.А.; 
S. W. J. Smith, M.A.; Professor H. A. Wilson, F.R.S. 

Professor A. Lippmann and Professor S. Newcomb were 
elected honorary fellows of the society. 

At the conclusion of the business portion of the meeting, Pro- 
fessor J. Perry delivered his presidential address, which dealt 
with the teaching of elementary mechanics and mathematics. 


LLOYD'S AND THE MARCONI WIRELESS 
TELEGRAPH COMPANIES 


N action by Lloyd's against the two Marconi Companies 

was mentioned in the Chancery Division of the High Court 
on Monday last week, but was postponed until Thursday, in 
order that an agreement might be arrived at. The action 
against Marconi's Wireless Telegraph Со. has been discontinued, 
but no settlement was agreed upon in.the case of the action 
against the Marconi International Marine Communication Co. 
‘The case was therefore commenced on Thursday. 

The main point is whether, on certain agreements entered into 
between the partes, the International Co. is bound to establish 
the Marconi system of wireless telegraphy at Llovd's station at 
the North Foreland. Under an agreement dated September 
26th, 1901, the International Marine Co. agreed to equip ten 
of Lloyd's signal stations with the Marconi wireless telegraphy 
apparatus. By Clause 7 of the agreement, Lloyd's undertook 
not to use at anv of its signalling stations any system of wire- 
less telegraphy except the Marconi system. Certain delays took 
place in naming the ten stations by Lloyd's, and, in consequence 
of delay in putting the agreement into force, an action was 
commenced in 1904 by Lloyd's against the International Co., 
and in 1905 an action was instituted against both compamies. 
The actions were stayed on the terms of a compromise which 
provided that five stations should be named. One of the five 
stations was the North Foreland, and plaintiffs stated that 
although the Internationa! Co. had refused to instal the Mar- 
coni apparatus tbere, they were working the Marconi system at 
the North Foreland themselves, and claimed the right to do 
so, notwithstanding the agreement. On the other hand, the 
defendants claim that prior to the agreement of 1901 the in- 
ternational Co. had established a station at the North Foreland 
which had been werked regularly. The Postmaster-General had 
agreed to grant a licence to the International Co., but had 
refused to permit the establishment of more than one wireless 
telegraph station at the North Foreland, and the defendants 
said that by reason of such refusal they were unable lawfully 
to equip and establish another wireless telegraph installation at 
the Lloyd's North Foreland station. Counsel for the defendants 
said that the whole questicn was which station was going to be 
closed. for it was admitted on both sides that the two could 
not work together side by side. as the one would kill the otlier. 
One of them must undoubtedly give way, but there was an 
express stipulation in the agreement that the International Co. 
were to be at libertv to carry on their station. 

Evidence was given on behalf of the plaintiffs by Mr. John 
Putt (a signalinan in the service of Lloyd's) and by Dr. Erskine 
Murray, and Mr. Cuthbert Hall (managing director of the Mar- 
coni Companies) gave evidence for the defendants. 

Mr. Justice Kekewich, in giving judgment, said that it seemed 
to him that the agreement admitted of only one possible con- 
struction with reference to the point under consideration. 
Clause 2 provided for the payment for the installation, апа for 
the payment of a royalty of £20 a year for every station where 
the system was adopted. Clause 6 provided for the adoption 
of the svstem at ten stations. Clause 7 bound the plaintiffs 
down to use the Marconi system. As Lloyd's only named five 
stations in the first instance, the parties had had some litiga- 
tion, but had arrived at a compromise, in accordance 
with which Lloyds were to name the five | additional 
stations. One of these additional stations was requisitioned at 
the North Foreland, and he could not conceive the slightest 
reason why the North Foreland should be excepted from these 
five stations. After an interval, during which the Marconi sta- 
tion at the North Foreland was transterred to that of Lloyd's, 
the Marconi Co. had established a new station close by, and 
were there carrying on their business. It had been proved 
bevond doubt that the two could not stay there together. If 
the Marconi Со. carried on their business on their new site they 
would interfere with the work of Llovd's, which would be con- 
trarv to the agreement entered into between the parties. His 
lordship then granted an injunction with costs, but consented to 
its being stayed for a fortnight, with a view to an appeal. 


— 


South Wales Electrical Power Distribution Co.—A meeting of 
the local committee in connection with the scheme of reconstruc- 
tion of the South Wales Power Со, was held on Saturday, and 
the modified terms of the debenture holders agreed to. This 
means that a strong effort will be made to put the company upon 
a substantial basis by co-operation between the company and its 
consumers. We reported the proceedings at the last publie 
meeting, which was held in London, in our issue of January 10th, 
p. 89. 

Middlesex Electric Tramways.— The Board of "Trade has 
confirmed the County of Middlesex Light Railways (Exten- 
sion and Lands) Order, 1907, made by the Light Railway 
Commissioners, authorising the construction of a light railway 
in the parish of Wembley, in the county of Middlesex (being 
an extension of the licht railwavs authorised by the County 
of Middlesex Light Railways Order, 1903), and the taking of 
lanes for widening roads on which the said light railways will 
be Jaid in the parishes of Hendon, Southgate, and Edmonton. 
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CENTRAL STATION SUPPLY ECONOMICS 


V R. A. M. TAYLOR’S paper, read on Wednesday before 
| '} the Birmingham Local Section of the Institution of Electrical 
Engineers, dealt with the study of central station economics 
from the point of view of what may be expected in the way 
of cheaper supply. 

The paper was prefaced by the following definitions of the 
terms employed :— 

Piant Load Factor.—' The ratio of the average load on the 
generators, taken over the vear, to their aggregate rated power 
(not overloaded, but including spare plant). 

Station Load Factor.—The ratio of the average load on the 
station feeders, taken over the year, to the maximum observed 
load on the station. 

Consumers’ Load Factor.—The ratio of the average load 
(taken in B.H.P. hours where motors are concerned) given out, 
or absorbed, by consumer’s apparatus, to the maximum possible 
capable of being absorbed or given out. 

Internal Diversity Factor.—When applied to a motor load, 
this represents, at any instant, the number of times which the 
sum of all the maximum loads on consumers’ premises exceeds 
that observed at the centra! station. 

Unrealised Diversity Factor.—This is the amount by which 
the observed diversity factor falls short of what it should be in 
order to satisfy the equation: Consumers’ load factor x average 
diversity factor = station load factor. 


RUNNING CHARGES AND FIXED CHARGES. 


Coaf.—' The author has represented, in Fig. 1, the coal per- 
formances of a complete station, whose most economical (engine) 
load is 5.000 kw. This station might consist of two 500 kw. 
sets, three 1,C00 kw. sets, and a spare 1,000 kw. set. The curve 
(А) represents the engine performance alone. Boiler standby 
losses, steam range and auxiliary plant losses, looking at the 
station as a whole, bring the curve up to (.1/). The curve 
(C D) similarly represents the steam consumption, for the 
engine only, expressed as lbs. of coal per unit generated; and 
the curve (C’ D') represents the lbs. of coal per unit generated, 
including boiler standby, steam range, and auxiliary plant losses, 
for the whole station. The importance of the plant load factor 
upon the determination of the standing charges for coal is 
obvious; this item being only 1 lb. (5-4) of coal per unit, for a 
20 per cent. plant load factor, whereas it is 3 lb. (7-4) for a 
9 per cent. load facter. 

Knowing the average engine consumption on test at different 
loads, the plant load factor, and the total consumption per unit 
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Fic. l.—Coar DIAGRAM FOR STATION. 


Nork.— Maximum boiler evaporation taken at 7 Ils. per lb, coal 
Most evonomical load=} rated load — 8,000 kw. 
Total plant capacity (including spares)=5,000 kw, 


averaged over the year, as well as the boiler coal consumption 
under test when feeding the engine and the auxiliaries, we can 
construct the four curves of Fig. 1 and learn the relation of 
"running ’’ and ‘‘standing ” charges for coal. 

It is not difficult to get a 300-500 kw. set whose steam con- 
sumption (condensing) is less than 25 lb. per kw. on full load, 
employing superheated steam. Add to this, say, 15 per cent. 


(3°75 lb.) for steam consumption for auxiliaries (also working 
under best conditions) including condensing plant, loss in steam 
ranges, traps, &c., and we have a total of 29 lb. of steam per 
electrical unit for an easily-attained figure for the most economi- 
cal load, maintained constant all through the twenty-four hours. 
It is also comparatively easy to get a boiler which, when worked 
under similar conditions, will evaporate 7 lb. of water from feed 
at 210? F. to steam at 180 lb., with 100? F. of superheat, for 
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Fic. 2.—Waces DIAGRAM. 


every lb. of slack (11,C00 B. T.U.) costing, say. 7s. 6d. ner ten 
(1.е., 004d. per 1Ь.). Hence, as a round figure, 4 lb. of slack 
will evaporate 29 lb. of water required, at a cost of 0164. 
per unit generated. By substituting the corresponding values 
for the thermal value of che fuel at any particular place, and 
the cost of the fuel, the ‘‘running charge” for coal can at once 
be found for that town. 

Owing to standby losses of all kinds, the actual coal consump- 
tion in stations of about 1,000 to 2,000 kw. capacity will be from 
8 to 12 lb. per unit or even more; but the above figure of 4 Ib. 
per unit represents the whole of the additional coal consumption 
which would be incurred were we able to eliminate starting up 
end standby losses by throwing upon the station a load (such 
as a restricted hour load) which merely filled up the capacity 
of boilers and engines that were not running at their most 
economical load, though obliged to be kept under steam to deal 
with the evening ‘реак’ or occasional fogs in the day time. 

In a station where a combined lighting and traction supply 
is given, the number of boilers in commission all through the 
year would, in most cases, supply such a (restricted-hour) load, 
if of moderate dimensions, without further boilers being re- 
quired to be started up; and in this case the above figure of 
0'16d. per unit would still hold for the charge debitable to that 
load. In a non-traction station, however, it would be necessary 
for perhaps three months out of the twelve to keep in commis- 
sion an extra boiler, to deal with the above class of load, 
unless very moderate in dimensions, and in such a case the above 
figure of 0°16d. per unit might be increased to, say, 0'20d. per 
unit (generated). 

Collecting and tabulating the above results, we have, for coal 
charges per unit (generated) :— 


Lighting.—Running charge -0:16d. ; standby charge = 024d. 
Power. — Runmng charze = 0164. ; standby charge =0°12d, 
T'raction.—Running charge = 0`164. ; standby charge = 0`104. 


Average Combined Charge.—(For equal number of units, for 
all three classes of load.) Running charge-0'ló6d.; standby 
charge 20'15d. Combined charge =0°31d. 

25 per cent. should be added to all figures to bring them from 
per unit generated to per unit sold. It will be understood that 
the above figures refer to stations comparatively small in size, 
and that, with large stations employing units of 1,000 kw. and 
upwards, they would be verv considerably bettered. 

Water and Petty Stores.—It will be fairly safe to allow 0°02d. 
and 0'04d. per unit sold for running and standing charges 
respectively for a lighting load; and 0'02d. and 0'02d. for a 
motor load, or a traction load; and 0°02d. alone for a restricted- 
hour load. 

Wages.—1t is a fairly common practice to allocate Aalf the 
cost of wages to running and half to standing charges, and this 
has perhaps some justification in the fact that it is exceedingly 
ditficult to frame any hard and fast rule by which to determine 
the proportion between them. It would, however, appear to be 
distinctly unfair to allocate to either a traction, lighting, or 
power load such a large charge for the running cost as the 
above proposition would give. 

Consider a station with a combined maximum demand for 
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light and power of, say, 2,000 kw., of which 1,000 kw. are 
debitable to each class of load. In most stations such a condi- 
tion postulates a power load development pretty far into the 
future, and hence the deductions that follow are financially safe. 

Let the ordinate (C D) in Fig. 2 represent the total amount 
spent annually in wages on the combined scheme, and let (4 B) 
be that which it is estimated would be required for wages on 
the lighting load alone; i.e., assuming that the power load did 
not exist. Join (C 4) and produce through (4) till it cuts the 
scale of ordinates at £2,000 per annum. Draw a line horizon- 
tally through this point, as shown. Then, the total standing 
charges are represented by (L+) and are equal to, say, £2,000 
per annum. Hence the standing charge per kilowatt (of station 
maximum demand) is £1 per annum. We thus obtain the curve 
(Q), which gives us the standing charge per kilowatt for different 
combined maximum demands of the same station. The running 
charges for light and power are (Z') and (/") respectively. If 
we assume a power load factor of 25 per cent. and a lighting 
load factor of 124 per cent., the combined load factor will be 
18} per cent. 

In Fig. 5 the standing charge of £1 per kilowatt per annum 
is plotted with the charge per unit necessary to give this return, 
for different load factors. or hours of use per day, determined 
in the usual manner. Superposed on this curve is plotted the 
running cost charge per unit, obtained by taking the sum of the 
running costs (/” x L'), amounting to 5s. per kilowatt per 
annum. Now 1 kw. per annum at 123 per cent. L.F.=1,095 
units, and at 25 per cent І.Е. —2,190 units, and at 183 per cent. 
L.F.—1.635 units. Hence arerage cost per unit =0°0367d. per 
unit. And cost per unit at 125 per cent. L.F.=0°0548d. per unit. 
Апа cost per unit at 25 per cent. L.F.=0°0274d. per unit. We 
may, without material error, call the average figure a constant 
charge, viz., 0'0567d. per unit; which again we may call roughly 
0'04d. per unit. Next, consider the case (Figs. 4 and 5) of a 
combined lighting, power, and traction load. each of a maximum 
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demand of 1,000 kw. Taking load factors of 123, 25, and 30 
per cent, respectively, and estimating the annual charges for 
wages, for a combined lighting and power scheme without trac- 
tion (from the known expenses of one with traction), and for 
a lighting scheme alone, we find a combined standing charge 
per kilowatt of 13s. 4d. per annum (Fig. 4). From this, the 
curve shown in Fig. 5 is readily deduced, and to this again is 
added the average running cost (0°03d.) per unit, obtained by 
dividing the combined running charge of 5s. per kilowatt per 
annum by the number of units (1,972) generated on a 224 per 
cent. load factor, i.e., the average of the load factors of the 
three classes of load. The curve so obtained gives for the values 
taken an average combined charge of approximately 07114. per 
unit generated; but as O'l5d. per unit sold is perhaps a more 
usual figure in the class of station we are considering, let us 
increase the values of Fig. 5 by 53 per cent., and we get, for 
price per unit sold :— 


Lighting.—Running expenses-0'04d.; standing expenses = 0:204. 
Power.—Runmng — expenses = 0:044. ; standing expenses = 0°104. 
T'raction.—Running expenses =0°40d.; standing expenses = 0:084. 


Average Combined Rate (for equal kilowatts).—Running ex- 
penses = 0'04d. ; standing expenses =0'109d. 

Average Combined Rate (for equal numbers of units).—Run- 
ning expenses =0°04d.; standing expenses =0°126d. 

When the numbers of units are not equal, the method adopted 
must take account of this. 

Repairs and Maintenance.—After the expenses of repairs to 
mains, E.H.T. feeders, services, meters, buildings (main and 
sub-station, including also offices), pipework, conveyors, cranes, 
stokers, economisers, condensers, pumps, switchboards, auxiliary 
plant, sub-station batteries, &c., are deducted, most of which 
are almost independent of the number of units turned ont by the 
station, we have left for consideration a proportion of repairs 
which may perhaps represent one-third of the total, 


When one has further eliminated from this the expenses due 
to accidents—which may frequently wreck an engine or a gene- 
rator in a few moments—or those due to breakdowns through 
failure of insulation, or short circuits, in electrical plant or 
apparatus, it will be seen that we can only fairly debit to 
running charges that portion of repairs— probably about one-ninth 
of the whole—which is somewhat in proportion to the actual num- 
ber of units turned out by the station, such as renewals of com- 
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wiutators, brushes, engine brasses, piston rings, boiler tubes. 
grate bars, &c. Тһе money values and the lives of these parts 
are capable of pretty easy estimation for any particular station, 
and the author submits that such should be the basis on which 
the principal part of the running charge for repairs is based. 
After a margin of, say. 25 per cent. has been added to this 
charge, to cover incidentals in condensers and auxiliaries, the 
author submits that the whole of the other costs incurred in 
repairs and renewals should be lumped together and called the 
"Standing Charge." 

Adopting the above suggested fraction of the total cost of 
repairs (viz., one-ninth), as being that due to running charges 
alone, and remembering that the standing charge has, in the 
case of a combined lighting, power, and traction load, to be 
divided among the three class-s of load in the inverse proportion 
of their (station) load factors, let us roughly apportion these 
for a comparatively small station, having a maximum output 
of, say. 2.000 kw. (1,000 lighting, 500 power, and 500 traction). 

The combined charge for such a station is frequently of the 
order of 0°30Ч. per unit sold. This would give :— 


Lighting.—Running charge = 0:0334.; standing charge 0:422d. 
Power.—Running — charge =0:0534.; standing charge = 0211d. 
T'raction.—Running charge-0'033d.; standing charge =0°169d. 


Average Combined Charge (for equal numbers of units).— 
Running charge=0°033d.; standing charge =0'267d. Combined 
charge =0°30d. 

Other Charges.—It may suftice to say that the great bulk of 
these charges, probably 95 per cent. of them, bear no direct 
relation to the number of units sold. An exception may, how- 
ever, be made in the case of ottice charges, where perhaps 10 per 
cent. is chargeable to running expenses. Оп the other hand. 
this charge does not occur in connection with a traction load. 


APPORTIONMENT OF TotraL CHARGE TO LIGHTING, POWER, AND 
TRACTION, 


Taking the more complicated case where the numbers of units 
supplied for lighting, power, and traction bear no relation what- 
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ever to one another, and assuming that, in the case of the 
station whose charges it is desirable to investigate, the approxi- 
mate running cost has already been obtained, in the manner 
indicated, for each successive item coniprising the combined 
expenses. 

We will assume also that the combined operating expense of 
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the station is known, and the combined charges to be made per 
unit to provide for all items of expense. What we desire to 
know is, how to proportion the charge per unit among the three 
classes of load: lighting, power, and traction. 

For simplicity’s sake, let us take the figures already arrived 
at for running costs (multiplying by 1°25 to reduce to per unit 
sold), viz. :— 


Coal20:16d.x1:25 —020d.; petty  stores-0'02d.; wages= 
004d.;  repairs=0°035d.; sundries=0°023d. "Total-0'316d. per 
unit sold. 


As an example let us apply these figures—though, as already 
stated, they are too high for a station of this size—to the 
Liverpool costs for 1904. The number of units sold for lighting, 
power, and traction were approximately 8,500,000, 2,054,000, and 
19,000.0CO ; total, 29,550,000, approximately. 

The revenue obtained was £229,677, or an average figure over 
all three classes of the supply of 1:88d. per unit. 


3} (or less), when the L.F. is 20 per cent. ће D.F. will be 5 
(or less), and so on. 


DIVERSITY IMPROVEMENT FACTOR. 


The nearness with which the product of the average diversity 
factor and the average load factor agrees with the combined 
load factor might be called the ‘‘diversity improvement factor' 
of the station, and represents the extent to which the valleys 
in one class of load are filled by the peaks in the other two 
classes, and vice rersd. The object of the introduction of a 
restricted-hour system of charging is to improve this figure. 


‘t NON-INTEREST-PAYING " AND ‘‘IpEaL’’ Loaps. 

It will be generally conceded that if a load could be found 
for our generating stations which would at all times accommo- 
date itself to the amount of spare capacity available in the 
generating stations and mains, it should not be chargeable with 


NorE.— Fuel costs and petty stores are not included in the figures given below. 
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1 On basis of 25 per cent. load factor fur роет, 12 per cent. for lighting, and 30 per cent. for trams; and cl arges assumed to vary strictly in inverse proportion of 
load factor. 


The above table was werked out some time ago on the 
basis of deducting the whole of the coal charges and calling 
everything. else “standing charges" (a procedure not so far 
wrong. as regards proportion, as might appear), and is given in 
the hope of eliciting further discussion, though it is avowedly 
only a first approximation. 


INTERNAL DIVERSITY Factor. 


Many electrical engineers have seen, in what we may call the’ 
“Internal Diversity Factor" of the motor load, the supposed key 
to the problem of cheap supply; imagining that the charge per 
unit as determined at the station would have to be divided by 
the diversity factor, before the charge to the consumer would 
de arrived at, for the reason that the standing charge per 
annum per kilowatt of consumer's plant is undoubtedly less than 
that per kilowatt of maximum demand (at the station), in that 
proportion. After careful consideration of this point, however, 
the author is convinced of the fallacy of the idea that the 
"internal '' diversity factor of the motor load in any way re- 
duces the charge per unit to be made to the consumer. Оп the 
contrary, it somewhat increases it. It must be understood that 
the fluctuations of the loads of the individual motors, taken 
over short periods of time, such as a quarter-hour or so, are being 
considered. 


COMBINED Diversity FACTOR. 


A treatment of the three classes of load absorbed at the 
station (lighting, power, and traction), in a similar way to the 
loads of three individual power consumers would show: (1) 
that the combined diversity factor at any moment is equal to 
the sum of the three maxima (at whatever hours they occur) 
divided hy the maximum observed joint demand at that moment, 
and would probably show (2) that the average combined diversity 
factor, taken over a given cycle of, say, twenty-four hours, when 
multiplied by the average of the three load factors, will (in the 
limit) be equal to the resultant combined load factor, taken 
over the same period; also (3) that the average combined diversity 
factor is (in the limit) inversely proportional to the average load 
factor, f.e., when the average load factor of the three loads 
is 50 per cent. the average combined diversity factor will he 


interest, &c., charges; unless it is proposed to make the new 
load bear part ot the interest charges now borne by the existing 
light and traction loads, The author thought that а further 
consideration would show that the new load should not be debited 
with anv standing charges that are now paid by the other loads; 
but only with such extra standing charges as may be incurred 
by its introduction. Of course, in the case of interest charges, 
if it should be found that the new load introduced extra items 
of capital expenditure, sav in connection with services or mains, 
it should be debited with these. It might also be postulated 
that, in adition to paying interest charges on such extra capital, 
the load should bring in a margin of “net profit’’ also, to 
make it worth the catering for. 

A restricted-hour load is an attempt to partly fulfil the above 
conditions; but, obviously, it suffers from serious limitations 
owing to day fogs, as well as having great drawbacks from the 
point of view of the customer. 

The only way to provide a load of the above nature (1.¢., not 
merely a ''restricted-hour " load) апа one which will not, at 
the same time, inconvenience the customer, is by means of storage 
of the power, either at the sub-station, or, failing that, at the 
main station. But the weak point of this scheme 18 its financial 
aspect. If we put the batteries either at the main station 
or at the sub-stations, we must still charge consumers all existing 
interest, &c., charges, as well as all "standing ” charges incurred 
outside the station; and the question then resolves itself into the 
capital charges, working expenses, and maintenance of the cells 
(including transformation losses) being less, or more, than the 
interest and standing charges saved on the generating plant. 


Dudley Tramway Dispute.—At a special meeting of 
the Corporation on Friday it was unanimously decided 
to appeal to the House of Lords against the recent 
decision with reference to the valuation of light railway 
No. 5, which has to be purchased by the Corporation 
from the Dudley, Stourbridge, and District Electrie 
Traction Co. The appeal ease in the High Court was 
reported on page 290 of our last issue. 
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PETITION FOR REVOCATION OF THE S. G. BROWN SUBMARINE 
TELEGRAPH RELAY PATENT 


PETITION has been brought by Messrs. Muirhead and Co. 
4 X for the revocation of Mr. 5. G. Brown's patent for a relay 
tor use on submarine telegraph cables. The patent in question 
is No. 1454 of January 21st, 1899; it was amended on July 15th, 
1905, and now reads as tollows. The words deleted in amend- 
ing the patent are shown in square brackets, and the additions 
in italic type .-— 

PROVISIONAL SPECIFICATION. 

This invention consists primarily in improvements in tele- 
graphic relays, whereby the relay is capable of working by 
minute forces, such as are likely to be encountered at the ends 
of long submarine cables, and aliso of working with an absolute 
assurance of contact, this not always being obtainable with celi- 
cate relays when fixed contacts are employed. 

The following is a description of a relay embodying my in- 
vention. 

The tongue of the relay is fixed, either rigidly, or by means 
of frictional constraint, to the top ot a suspended coil of wire, 
of any convenient shape and size, the coil as usual working in a 
permanent or electro-magnetic field, as in the "siphon recorder.” 
The current sent to move the relay passes through the convolu- 
tions of the suspended coil. giving 1t the necessary motion, which 
it in turn communicates to the tongue connected to it. 

The end of the relay tongue bears slightly upon the surface 
of a rapidly rotating metallic drum or disc, making in most cases 
continual metallic contact. 

The metallic drum is suitably subdivided, the subdivisions 
being insulated, one from the other, by convenient insulating 
material, such tor instance as thin mica. 

lt will be seen that if contact brushes bear upon the sub- 
divisions, a current can be made to tlow, through the relay 
tongue, and round any circuit connected, provided the end of 
the relay tongue is moved so as to make contact with the 
division. 

Adjustable stops may be fixed in any convenient position so 
as to limit the motion of the relay tongue, and the relay tongue 
can be fastened in any way that would be thought convenient 
to the moving coil, either rigidly or by adjustable frictional 
constraint. 

If the relay is constructed for receiving cable signals it might 
be most conveniently fitted with two contact-making tongues, 
one fixed, and one frictionally constrained, the exterior motion 
of the fixed tongue, either to right or left, changing over the 
connections, for the tongue moved through frictional constraint. 

The contacts in this case as before, being made between the 
ends of the relay tongue, and metallic drums or discs in rotation, 
these drums or discs suitably subdivided, and coupled to any 
circuit or circuits, as is thought necessary. 

lf the zero of the signals received from the cable was found 
not to be constant in position, the relavs could be fitted with 
auxiliary coils, fixed in parallel with the working coils, and 
recelving current from the secondary circuit, this current being 
previously sent through suitable contacts, either moving or fixed, 
end a circuit having resistance, induction, or capacity, or any 
combination of these, repro:;ucing the same variable effect on 
the zero, but opposite in direction, and therefore eliminating this 
disturbing factor from the working of the relay. 

This method ot removing the effect of variable zero of the 
arrival eurrent, on relay working, could be fitted to any make 
of relay. 

It has been found that the resistance of contact between 
the end of the relay tongue and the revolving drum is not quite 
constant in amount, especially when the end of the tongue bears 
lightly on the drum, but any variation in strength of current 
passing, due to this, can be enormously reduced, by short- 
cireniting the sliding ccntact, by a condenser of suitable capa- 
city. 

It is also recuced by placing resistance and inductivity in the 
circuit. 

In some cases it might be found convenient to construct the 
relay, so that the end of the relay tongue is normally clear of 
the rotating drum, contact being made by the relay coil moving 
the end of the tongue, up against the moving surface. 

It must be understood that I do not limit myself to a sus- 
nen^ed coil for moving the relay tongues, but any method now 
known to the art may be used; but if extreme sensitiveness was 
required T might construct the tongue of fine wire, fixed at one 
end, the other bearing on the surface of a revolving drum, the 
operating current tlowing along the wire, the wire being placed 
in a strong magnetic field. 

Any method of spinning the contact crum or dise could be 
employed, but in many cases it would seem most convenient to 
fix the armature of a small electromotor directly to the shaft. 

It is essentia! in long land hnes. ana cable working. especially 
if relays are used as receivers, that the instruments, both for 
trensmitting and receiving, should be constructed so as to give 
the maximum definition to the signals, and anything that adds 


to the definition naturally improves the efficiency, and increases 
the speed. 

The inventor has found that to get the maximum definition 
of the signals received through any line, the transmitting device 
should be fitted with a curb, and that the receiving instrument 
should be short circuited by a coil preferably having a closed 
magnetic circuit, and possessing. high self. induction with but 
moderate resistance. Under these conditions, no condensers need 
be placed in series with the line, as although they act somewhat 
in the direction of a cur», they do not seem to improve cefini- 
tion. 

lf the cable or line is displaced it would seem better to allow 
the current to enter the line at a mid point in the inductive 
shunt, flowing equally down each civision, neutralizing by 
mutual induction the self induction of the entering current. 

The bridge balance being adjusted by a movecble contact 
maker, so connected that the pesition the sending curnents enter 
the incuctive shunt can be suitably altered, a small adjustable 
rheostat being also placed it necessary at the apex ot the 
bridge. 

lt would be convenient likewise to place moving contact 
makers at eech end of the inductive coil so as to alter the 
number of turns thet act for the shunt. 

It is important that the inductive shunt shculd possess little 
resistance, and for that reason it should be ot the closed mag- 
netic type, but to increase the efticieney still more I might 
arrange to give an initial excitation to the iron bringing it, pre- 
ferably near its critical point. | 

To do this Т should arrange the iron core with three arms, 
round one of these 1 should wind the exciting coil, and as it is 
essential that no inductive effect should act on this part of the 
circuit by currents moving in the other coils. I should equally 
wind the other two arms of the iron core in such a manner 
that the current in one winding would tend to decrease the 
magnetism in the same proportion as the current in the other 
arm tends to increase it. These two coils to be coupled 
in series for acting self inductively or else the winding may be 
coupled and disposed so as to act as a transformer, when it. 
would be useful for telegraoh purposes for which transformers 
are now usel. 

It has been foand, when werking duplexed cable lines with 
curb transmitters, as I have above proposed, that additional 
difficulties of obtaining and maintaining “balance” is intro- 
duced by the curb. 

1 p to avoid this by the insertion in the “fork” of 
the bridge and in series with the receiving instrument a coi? 
possessing suitable self induction and of small resistance. 


COMPLETE SPECIFICATION (AMENDED). 


I, *SipNEY СконсЕ DnowwN, of Van Buren, Poole Road, 
Bournemouth. in the County of Hants, do hereby declare the 
nature of this invention and in what manner the same is to 
b» performed, to be particularly described and ascertained in 
and by the following statement :— 

This invention relates to improvements in telegraph ар- 
paratus whereby the relay apparatus is capable of being worked 
efficiently by minute electrical forces such as are likely to be 
received at the ends of long submarine cables, and is also 
capable of working with an absolute certainty of contact which 
is not in such cases obtainable with delicate relays, when fixed 
contacts are employed. 

My improvements also relate to means for eliminating a 
varying zero in the recording instruments anl for cbtaining a 
better definition of the signals than heretofore. 

An important feature of my invention is the employment 
of a relay apparatus with a tongue or tongues connected to 
one end of a relay circuit and adapted to be moved bv the 
arrival signalling current so as to make or break circuit. with 
a moving surface connected to the cther end of the relay 
circuit. ` 

Another feature of my invention censists in short circuit- 
ing the receiving instrument by an inductive coil or magnetic 
shunt. It is important that these coils or shunts shall pos- 
sess high selt induction with but medevate resistance. and for 
this reason ] construct them ef irdvection. coils heving closed 
magnetic cireuits. These coils or shunts prevent a varvin” 
zero in the receiving instrument by eliminating slow irregular 
corrents, and thereby increase, or cbtain the maximum defini- 
nition of the signals, and thus im»rove the ећсіспсу and aug- 
ment the speed of said signals. | mav increase the etficienev 
of such self inductive coil or shunt. by emploving an electric 
current to initiallv excite the iron of said coil so es to brine 
it to a critical stage and thus render it verv sensitive. When 
using such self inductive ceils it is not necessarv to employ 
the condensers usually placed. in series. with the line. 

Mv invention also comnrises the use of the closed circuit 
inductive coil or magnetie shunt, net only for the receivine 
relay or cther receiving instrument bot also for the arms of 
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the "bridge" used in duplex transmission. For this purpose 
the ingoing current enters the magnetic shunt at its mid- 
point so that ore half of the said current neutralizes the induc- 
tive effect which would be produced by the other half of 
said current, and the shunt therefore behaves as a plain re- 
sistance. An adjustable contact maker or rheostat may be 
placed at the ‘‘apex’’ of the bridge for adjusting the ‘‘ bridge 
bilance," whereby the point at which the current enters the 
inductive shunt can be suitably altered or adjusted. Adjust- 
able contacts may also be provided at each end of the induc- 
tive coil so that the number of turns of said coil which con- 
stitute the shunt may be altered as required. Also adjustable 
external resistances may be included in the bridge arms for 
facilitating adjustment and balancing. 

To overcome the difficulties of obtaining and maintaining 
"balance " introduced when working duplex lines with curb 
transmitters, as aforesaid, 1 may insert in the *‘fork” of the 
bridge and in series with the receiving instrument a closed 
cireuit coil possessing suitable self induction and having but 
moderate resistance, in order to avoid ‘‘jars © on the receiv- 
ing instrument. 

In order that my invention may be clearly understood and 
readily carried into effect I will proceed to describe the same 
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more fully with reference to the acccmpanying drawings in 
which :- 

Figure 1 is an end elevation. 

Figure 2 1s a plan and 

Figure 5 is a side elevation with one pole of the magnet 
removed, of relay apparatus constructed according to my in- 
vention. 

Figure 4 shows a rotary contact surface or drum divided 
into five sections insulated from one another. 

Figure 5 is a side elevation and Figure 6 is a plan of a 
nodification of the apparatus shown in Figures 1, 2, and 3, in 
which modification both a fixed tongue and a frictionally con- 
trolled tongue are employed. 

Figure 7 is a diagrammatic view of a modification of the 
relay apparatus. 

Figures 8 and 9 are diagrammatic side and plan views re- 
spectively of another modification of the relay apparatus. 

Figure 9a is a diagrammatic plan view of a modification of 
the arrangement shown in Figures 8 and 9. 

Figure 10 is a diagram of a cable circuit in which the re 
ceiving instrument is short circuited by a closed circuit self 
inductive coil or magnetic shunt. 

Figure 11 is a diagram of one end of a duplex cable cir- 
cuit in which the receiving instrument is short circuited by a 
closed circuit self inductive coil or magnetic shunt. 

Figure 12 is a diagram of one end ог a duplex cable circuit 
in which the receiving instrument is short circuited bv a closed 
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circuit self inductive coil or magnetic shunt, and in which a 
different arrangement of bridge to that shown in Figure 10 is. 
employed. 

Figure 13 is a similar diagram to that shown in Figure 10, 
and shows movable contacts for adjusting both the bridge 
balance and the number of turns of the coil constituting the 
inductive coil or magnetic shunt, 

Figure 14 is a diagram of one end of a duplex cable circuit 
in which curb transmitters are employed and in which closed 
circuit inductive coils are placed in the ''forks"' of the bridges 
and in series with the receiving instruments. 


Fig. 3. 259, 
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Figure 15 shows an inductive coil having a closed magnetic 
circuit, suitable for the purpose of my invention. 

Figure 16 is a cross sectional view of the coil shown in 
Figure 15. 


Figure 17 shows another form of inductive coil having a 
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closed magnetic circuit and adapted to have its iron core 
initially excited so as to bring it to a critical state. 

Referring to Figures 1 to 3, 

A is a light wire coil delicately suspended in the field of a 
permanent or electro magnet a. B is a relay tongue fixed to 
the top of the coil A. С is a rotary disc or drum mounted on 
a spindle С! supported from the frame of the instrument by 
suitable bearings. This drum C is made in sections separated 
by insulating material с which may be a metal ring of suitable 
width having its sides covered with insulating material, or may 
consist of thin mica insulation. The free end of the tongue 
B bears lightly upon the rotary drum С and should be ot a 
width not exceeding the width of the insulating strip c. The 
main line conductors E, E are connected to the coil A by 
very fine wire coils. One end of the relay circuit F is con- 
nected to the sections of the drum C by a divided battery 
and suitable brushes, f f, and the other end of the said relay 
circuit is connected to the tongue B. G is a recording instru- 
ment in the relay circuit. с! is a pulley which is mounted 
on the drum spindle C' and which is connected to any suit- 
able source of power for rotating the drum C. b b are ad- 
justable screw-stops carried by the frame of the instrument, for 
imiting the lateral movements of the tongue В. а! is a lug 
projecting from the bottom of the coil, and a? «o? are springs 
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having their ends respectively attached to the lug а! and to 
the frame of the apparatus. 

The coil A is normally suspended so that its plane is parallel 
to the north and south line of the magnet a, in which position 
the tongue В is in contact with the insulating strip с, that 15 
to say, the tongue is in its zero position. The arrival signalling 
current from the main line circulating in the coil A, turns this 
coil out of the north and south line of the magnet a (to an 
extent which depends upon the strength of the said current) 
and moves the tongue B laterally into contact with one of the 
sections of the rotary drum C, thus making contact and enabling 
a current to pass through the relay circuit. 

The object of rotating the drum C is to reduce the friction 
between it and the end of the tongue B to a minimum, so that 
very minute forces may be enabled to move the said tongue as 
above described. 

The rotary drum С may consist of any suitable number of 
insulated sections, such number of sections depending upon the 
required properties of the relay. For instance (as shown in 
Figure 4), when it is required to adapt the instrument for 
receiving signals over lines where the signals are likely to possess 
what is known as ''a varying zero," such as would be caused 
hy the charging up action of a receiving condenser, the drum 
C may be divided into five sections, c, c?, c?, c*, с>, insulated 
from one another by by suitable material. с is the central 
insulation ring or piece forming the mechanical zero of the 
instrument as previously described. When the tongue B moves 
into contact with either of the divisions or sections c? or сї, 
a signal is indicated as previously described. If the tongue B 
is caused by the arrival current to move too much to one or 
other side owing to the said varying zero, the said tongue makes 
contact with one or other of the sections с? or с> (which may 


be termed correcting sections). These sections c? and с> are 
so arranged that when they are thus in contact with the said 
tongue, not only does the signal continue to be indicated in the 
same manner ах if the tongue were resting on section с? or ct, 
but an auxiliary relay is also worked; this auxiliary relay 
works in conjunction with the main relay and causes a correcting 
current to be sent through a few auxiliary turns of wire wound ` 
on the coil A, in such a direction as to cause the tongue B to 
move back towards the insulating strip or piece c to such an 
extent as to make the electrical zero as far as possible coincide 
with the mechanical zero of the instrument. 

If the relay circuit is constructed for receiving cable signals, 
it may in order to facilitate the reading of the signals (especially 
with hand sending) be most conveniently fitted with two contact- 
making tongues, one fixed to and the other frictionally ccn- 
trolled by the suspended coil, the motion of the fixed tongue 
either to right or left changing over the connections for the 
frictionally controlled tongue. 

Such an arrangement is shown in Figures 5 and 6, in which A 
is the suspended coil, B is a tongue rigidly fixed to the said 
coil,and В! is a tongue havinga hole in it through which passes 
a rod а? fixed to the coil A. The rod а? is screw threaded and 
carries a screw nut a‘ at its upper end. The tongue В! rests 


upon a boss of insulating material a? and is there retained by 
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the spring af, one end of which bears 
on the under side of the nut at. The 
tongue В! is thus frictionally attached 
to the coil A. 

The tongues B and В! at one ex- 
tremity bear upon the rotary drum С 
and at the opposite extremity are con- 
nected to one end of the relay circuit 
F. G, б! are the recording instru- 
ments. b b are stops for limiting the 
lateral movements of the tongue В 
and b' b! are stops for limiting the 
lateral movements of the tongue В!. 
The inagnet a and remaining parts of 
the apparatus are omitted from these 
figures but are arranged as in Figures 
1, 2, and 3. 

The recording instruments are so ar- 
ranged that in order to produce a 
signal the tongues В, В! must both be 
on the same section of the drum C at 
the same time, the current passing in 
a similar manner along both. Such 
position is shown in Figure 6. 

When the arrival current causes the 
coil A to turn as previously described, 
both the tongues n and В! are caused 
to slide into contact with one section 
of the drum € and give a signal in 

+ the relay circuit; after a very slight 
movement however the tongue Б! is 
arrested by the stop b', the tongue B 
being permitted to continue its move. 
ment under the intluence of the coil 

A, owing to the fact that the tongue 
J B! is only frictionally attached to the 
said coil. Upon the coil A returning 
to its normal position the tongue В! 
wil immediately be carried to or 
across the insulated strip с, thus breaking с intact and regis- 
tering the signal. If the next signal is of the same sign, the 
tongue B! will be again carried over to the same section of the 

drum, even though the amplitude of oscination of the coil A 

may not have been sufficient to cause the fixed tongue B to 
return to zero between the signals. For an opposite signal these 
tongues operate in a similar manner, the tongue B being moved 

"о the opposite side or section of the drum and the connections 

thus reversed. In this manner the connections for the fric- 
tionally controlled tongue B' are changed and a very clear 
definition of the signals may be obtained. 

These two tongues may be arranged on two separate instru- 
ments, the fixed tongue on one, and the frictionally constrained 
tongue on another. Or the tongues, operated by a single coil, 
may make contact with two separate rotary drums. 

Referring to Figure 7, A is the coil suspended in a plane 
parallel to the north and south line of the magnet and adapted 
to receive the arrival currents from the main line E. C is the 
rotary drum the sections of which are divided by insulating 
material е and connected to one end of the relay circuit Е, and 
G is a recording instrument all as previously described. Н is 
a suspended rod provided with a cross piece Л. Л! Л! are silk 
cords or their equivalent connecting the ends of the cross piece 
h with the top of the coil A. B is the tongue which is fixed 
or frictionally attached to the suspended rod H, and has one of 
its ends connected to one end of the relay circuit and its othe» 
end bearing on the rotary drum C. When no arrival signalling 
current is received the tongue B rests upon the insulating strip 
с, and when the coil A is turned by the arrival signalling 
current from the main line, as previously described, such move- 
ment is communicated through the cords A! h', cross piece Л. 
and rod H to the tongue B, which latter is caused to slide into 
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contact with one or other of the drum sections and cause a 
current to ар through the relay circuit. By placing the ends 
of the cords Л! À!, which are attached to the coil A, as far 
apart. as possible, and their opposite ends, which are attached to 
the cross piece Л, closer together, the end of the tongue В may 
be caused to move through a greater angle than the coil A, and 
its movement thus хро. 

These cords do not however form part of my invention. 

Referring to ше 8 and 9, the suspended coil A connected 
to the main line E, the magnet a, the tongue B connected to 


Fig. 7. 


one end of the relay circuit, and recording instrument G, are 
arranged as in Figure 1. The rotary drum C is made in a single 
piece, revolves in a horizontal plane, and has the other end of 
the relay circuit connected to it by a suitable brush f. When 
no arrival current is being received from the main line, the 
tongue B remains out of contact with the rotary drum as shown 
clearly in Figure 9. When the arrival current from the main 
uns pases through the coil A and causes it to turn as pre- 
viously described, the tongue B is moved into contact with the 
n and thus causes а current to pass through the relay 
circuit. 

It is obvious that instead of employing only one drum C as 
shown in Figures 8 and 9, two such drums may be employed. 
Such an arrangement is shown in Figure 9è in which two drums 
C C connected to one end of the relay circuit by a divided hat- 
tery, are arranged in a position parallel to one another and 
having а space between them. In this space the end of the 
tongue B is normally situated and is adapted to be moved by 
the arrival signalling currents so as to make circuit with one or 
other of said drums. 

Referring to all the foregoing figures, it has been found that 


the contact between the end of the relay tongue or tongues and 
the rotary drum is not quite constant in amount, especially when 
the point of the tongue bears lightly on the said drum. Any 
variation in the strength of the current passing, due to this 


cause, may be greatly reduced by short circuiting the sliding 
contact between the tongue and the drum by a condenser K of 
suitable capacity. 

If the zero of the signals received from the main line is found 
not to be constant in position, owing for example to the chargin 
up action of a receiving condenser, the relay can be fitted wit 
auxiliary coils arranged [in] parallel with the working coil A 
and receiving current from а secondary circuit; this latter 
current is before passing to the auxiliary coil [previously] sent 
through suitable contacts (either moving or fixed) and a circuit 
having resistance, inductjon, or capacity, or any combination of 
these to reproduce the same variable effects on the zero, but in 


the opposite direction, and thereby eliminate this disturbing 
factor or variation of the zero, from the working of the relay. 

The rotary drum may be caused to spin by any convenient 
means, for example I may fix the armature of a small electro- 
inagnet directly on the drum shatt. Any means (other than 
the coil described) which are at present known to the art may 
be used to impart the necessary motion to the tongue of the 
relay for the purpose of indicating received signals. 

Referring to Figure 11, E is the telegraph line or cable, and 
E! E' are conductors to earth. I is the transmitting instrument. 
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R is the receiving instrument. L is an inductive coil or magnetic 
shunt having a closed magnetic circuit, with which the receiving 
instrument 1s short-circuited. 

Referring to Figure 11, E is the telegraph line or cable, E! E! 
are conductors to earth, and E? is the artificial line or cable. 
I is the transmitting instrument the current from which enters 
the magnetic shut L at a mid-point therein. R is the receiving 
instrument short-circuited by the magnetic shunt or inductive 
coil L having a closed magnetic circuit. 

In the above Figures 10 and 11, the condensers usually placed 
in series with the line are not shown, as such condensers need 
oe necessarily be employed when using the aforesaid magnetic 

unt. 

The resistance of the magnetic shunt L is much less than that 
of the receiving instrument R; for instance, the resistance of 
the former may be say 30 ohms and that of the latter say 
500 ohms. The result of the arrangement is that all slow 
impulses flow through the magnetic shunt L and leave the 
receiving instrument k unaffected, ard all sudden impulses, such 
as the line signalling currents, are resisted by the magnetic 
shunt L and therefore affect the receiving instrument R. A 
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varying zero in the receiving instrument such аз ts due to slow 
irregular currents is this prevented, a maximum definition of the 
signals is obtained, and the efficiency of said signals is con- 
sequently enhanced and their speed increased. 

The aforesaid closed circuit magnetic shunt may be used with 
forms of bridge other than that shown in Figure 11. Figure 12, 
for instance, shows an arrangement in which the ordinary con- 
densers K, K are B in the arms of the bridge. The receiv- 
ing instrument R being shunted with the closed circuit inductive 
coll L, I being the transmitting instrument, E the line or cable, 
E? the artificial line, and E! Е the conductors to earth. 

Referring to Figure 13, E is the telegraph line or cable, 
E' E' are the conductors to earth, E? 1s the artificial line, 
I is the transmitting instrument, and R is the receiving instru- 
ment, as before. is the magnetic shunt having a closed 
magnetic circuit. 7 is the apex of the bridge to which is pivoted 
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a rheostat or adjustable contact maker J adapted to be moved 
so as to make contact with any required one of a number of 
contacts 7! 7!, each of which contacts 7! is connected to a different 
turn or part of a turn of the coil forming the magnetic shunt 
L. The movable contact J is thus adapted to form a finely 


Li Fig. 12. 


adjustable rheostat, by the arrangement of which the position 
at which the sending currents enter the magnetic shunt L can 
be altered to suit requirements, and the bridge balance or 
inductance thus adjusted. 

M, М! are movable contact pieces pivoted respectively at 
т m. The contact piece M is adapted to make contact with 
any one of a series of contact pieces m', and the contact piece 
М! is adapted to make contact with any required one of a 
series of contact pieces m?. Each of the contact pieces m? is 
connected to a different series of turns at one end of the coi! L, 
and each of the contact pieces m? is connected to a different 
series of turns at the opposite end of the coil L. 
The contact pieces М M?! are thus adapted to form 
coarse adjustable rheostats, by the adjustment of which the 
number of turns of the coil L that act as the magnetic shunt 
may be regulated. 

N and №! are resistances in the arms of the bridge, and 
п, п! are movable contact pieces which are pivoted respectively 
at n?, пз. By moving the contact pieces л, л! so as to connect 
them at any required point to their respective resistances, the 
resistance of the bridge arms may be adjusted. 

Referring to Figure 14, E is the line, E? the artificial line, 
Е! E! the conductors to earth, I a curb transmitting instrument, 
R the receiving instrument, and K K the condensers placed in 
the arms of the bridge. L? is a closed circuit self inductive 
coil placed in the fork of the bridge and in series with the 
receiving instrument, for the purpose of avoiding '' jars" on the 
receiving instrument and thus overcoming the difficulties of 


obtaining and maintaining balance introduced by the use of the 
curb transmitter. 

Referring to Figures 15 and 16, / 1s a hollow iron core of a 
self inductive coil of the closed magnetic circuit type. This 
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core / is provided with a central bar or web /! round which the 
wire /?, forming the coil, is wound. This coil may be made 
to possess but little resistance with fair inductance and is 
therefore particularly adapted for the purpose of my invention. 

Referring to Figure 17, the iron core of the inductive coil 
comprises three bars /°, lt, l, which are connected by suitable 
end pieces. Around the central bar /? a coil /^ is wound, and 
ends of which coil /® are connected to any suitable source of 
electricity for exciting said coil, preferably by an alternating 
electric current. The bars /*, /° are wound respectively with coils 
l, 1%, which coils are wound in opposite directions and in series 
with each other so as to act self inductively. 

In this condition currents moving in the two coils 77 /* will 
induce no magnetism in the central iron bar /? and will there- 
fore have no effect on the central coil /*, while on the other hand 
exciting currents moving in the central coil /^ will produce equal 
арене effects in the same direction in the iron bars l’ /5, and 
will therefore produce no inductive effect as a whole on the 
two said outer coils /’ /^, which are, as stated above, coupled in 
series with each other. By thus initially exciting the iron core, 
the inductive coil is rendered exceedingly sensitive and its 
efficiency is consequently increased. 

I find that when the moving surfaces are arranged as in 
Figures 8, 9, and 9, ¢hat is to say are arranged with respect 
to the finger so that contact therewith is made and broken by 
the free end of the finger moving toward or away from said 
surfaces in contradistinction to moving across the said surfaces, 
the use of a condenser or condensers, as there shown, is essential 
to practical success, so that I make no claim to such arrange- 
ments excepting therewith. 

[ wish it to be understood that I do not intend my claims to 
include an inductive coil or magnetic shunt unless said coil or 
shunt possesses the characteristics respecting its high self 
induction and moderate resistance above stated, and unless said 
cou от shunt be used with submarine cables to shunt the receiv- 
ing instrument, under which conditions the usual receiving con- 
denser or condensers might as aforesaid be dispensed with. 

The claims are: 

1. A tongue connected to one end of a relay circuit and adapted 
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to be moved by the arrival signalling currents so as to make and 
break circuit between itself and a moving surface in the relay 
circuit for the purpose specified. 

2. A moving surface connected to one end of a relay circuit 
and divided by insulating partitions into sections for making 
and breaking circuit with a tongue or tongues connected to the 
other end of the relay circuit, for the purpose specified. 

5. A receiving instrument short circuited through a closed 
circuit inductive coil, for the purpose specified. 

4. An inductive coil having a closed magnetic circuit and 
provided with means for the initial excitation of its core sub- 
stantially as and for the purpose specified. 

5. A duplex line in which the sending current enters a closed 
circuit inductive coil in the ‘‘ bridge,’’ which coil is adapted 
to short-circuit the receiving instrument and is provided with 
means for adjusting the ‘‘ bridge balance" for the purpose 
specified. 

6. A closed circuit inductive coil placed in the fork of the 
"bridge" of a duplex line and in series with the receiving 
instrument, for the purpose specified. 

7. Apparatus constructed, arranged and operating substantially 
as described with reference to any of the examples illustrated 
by the accompanying drawings for the purpose specified. 


The case came before Mr. Justice Neville in the Chancery 
Division оп Thursday, and was continued on Friday. Sir 
Robert Finlay, K.C., Mr. Cripps, K.C., and Mr. А. J. Walter, 
K.C., appeared for the petitioners. Mr. Bousfield, K.C., and 
Mr. J. C. Graham, K.C., appeared for the respondents, Messrs. 
Taylor, Dearlove, and S. С. Brown (all of the firm of Clarke, 
Forde, and Taylor), owners of the patent; and Mr. Russell 
Clarke watched the case for the Commercial Cable Company. 
The onus being on the respondent, Mr. Bousfield opened his 
case. He said that Brown’s invention was now applied to three- 
quarters of the lorg cables in the world. It was used by the 
great cable companies, who paid royalties for it amounting to 
£7,000 a year, of which £4.000 was paid by the Eastern and 
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associated companies, £1,509 by the Commercial, and £1,250 
by the German Atlantic. Before Brown, others had endeavoured 
to turn the suspended coil to account in a cable relay, but until 
the date of Brown's invention the problem remained unsolved. 
It was said that Mr. Brown had been anticipated by relays 
with vibratory contacts, but Brown was the first to pass from 
the vibratory contact which had failed to the idea of a con- 
tinuously moving contact which succeeded. The drum in the 
apparatus was divided into two parts by an insulating section. 
Dr. Muirhead alleged that Brown's patent was anticipated by 
his own patent, No. 516 of 1899 (patented twelve days before). 
After Mr. Brown had made his relay a success, Dr. Muirhead 
himself abandoned his idea of vibrating contact. He had 
patented а drum moving backwards and forwards. and wanted 
the Brown patent repealed in order that he might make his 
own new relay. The number of this second patent of Dr. Muir- 
heads was 7525 of 1899. Mr. Bousfield next referred to the 
varving zero, and said that it occurred to Mr. Brown that he 
could get rid of that by means of an application of the principle 
of the inductive shunt with a large iron core in it. | 

Mr. Walter Judd, chief electrician of the Eastern Telegraph 
Company and its associated companies, was examined by Mr. 
Graham, and said that he had nearly 120,000 miles of cable 
under his supervision. He had used Mr. Brown's invention, 
and it had occasioned great saving of staff and time, and reduc- 
tion of errors in transmission. The relays had worked as satis- 
factorily on his companies’ cable as one ever expected delicate 
apparatus to work which required constant supervision. Dr. 
Muirhead had submitted some forms of relays to him to try in 
1699. which was prior to the time they were trying Mr. Brown's 
relays. Dr. Muirhead's relay was a vibrating arm playing 
between fixed points, and, as far as he could remember, it was 
set in vibration by an alternating current through a separate 
win^ing. and it was supplied with a local correction device. 
In the early part of 1899 they went down to his laboratory 
at Elmer's End. and they thought the device contained con- 
siderable possibilities. It was then tried in the cables at Porth- 
curnow, and it was eventually taken out to Malta, where it 
had a prolonged trial, but 1t was not found to be satisfactory. 
A later form of Dr. Muirhead's relay was tried in October, 
1909. and. subsequently, early in 1902, it was tried at St. Vin- 
cent. They did not get the results from it they wanted, and 
had never used it at all commercially on their cables. In 
November. 1899, they began their first trials with. Mr. Brown's 
apparatus in Cornwall, and about July. 1900. they began to 
adopt it. It was taken down to Gibraltar for a long trial; 
the trials were satisfactory, and the apparatus was taken over. 

In cross-examination by Mr. Walter, Mr. Judd said that so 
far he had used a Brown relay purely for re-transmission pur- 
poses, and hitherto had not been using an interpolater regularly. 
He had not used it more than he could help, as it was an addi- 
tional piece of apparatus to look after. Normally their re- 
transmission was bv ''block" signals. In the receiving circuit 
onne ted across the two arms of the bridge, they had con- 
densers, but on most of the relay circuits they were now 
using the magnetic bridge, and not condenser bridges; the only 
condensers in series with the line were the condensers in the 
receiving circuit. They used a condenser in series with the coil 
of the receiving instruments, the latter being shunted with a 
maznetic shunt which was round the relay coil only. 

At the close of Mr. Judd's evidence the hearing was adjourned 
until to-day (Thursday). 


ELECTROCHEMISTRY 


A T the meeting of the Faraday Society, held on Tuesday, the 
O\19th, a paper was presented by Mr. J. B. C. Kershaw upon 
“Ine Present Position and Future Prospects of the Electrolytic 
Alkali and Bleach Industry." He commenced historically by 
stating that it was fifty-five vears since Charles Watt described 
how chlorine compounds and sodium and potassium hydroxide 
could be produced by the electrolysis of the corresponding 
chlorides in a diaphragm cell. It stands to reason, owing to the 
unpussibility of obtaining electrical power, when Watt patented 
his process, except by means of primary batteries, that it was 
^t taken up commercially. Watt's patent was taken out in 
1251, and thirty-three vears later Hópfner took out a German 
patent in connection with the same subject, and in 1888 an 
Cectrocheniical works was erected at Griesheim, with a plant of 
20 һр. In this country experiments upon ап industrial scale 
arpear to have been first started in 1891, with Greenwood’s 
asbestos diaphragm cell, at Snodland, in Kent. The cell was 
net found «etficient, and therefore experiments were undertaken 
with the Richardson and Holland bell type of cell. As а con- 
«juence the ill-starred ‘Electrochemical Company" erected 
агле works at St. Helens, in Lancashire. These works, which 
started. in 1895, with а capital of 2150.079, were finally shut 
down in 1920. After exhaustive trials of the Castner process, 
“һ‹һ was first patented in America in 1891, the Castner 
Kelner Co. commenced work at Runcorn іп 1897. The Middle- 
wich Works of the Electrolytic Alkali Company followed in 
17 with the Hargreaves-Bird type of cell. These two com- 
panies are the only ones which are working successfully in the 
United Kingdom, if we except a few small plants which аге 
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used for manufacturing hypochlorites tor disintecting or bleaching 
purposes. 

In America the earliest electrolytic alkali works was erected 
at Rumford Falls in 1892. The works at Niagara balls were not 
started until 1898, with 2,C0U h.p.; since then it has, however, 
been very greatly enlarged. There are now plants of varying 
size and output in France, Spain, Belgium, Austria, ltaly, and 
Canada. Mr. Kershaw estimates the total horse-power employed 
in the world's production of electrolytic alkali products to be 
55,000 h.p. But as it is almost impossible to obtain reliable or, 
indeed, any information from the companies engaged in the electro- 
lytic undertakings, the figures can only be accepted as being a loose 
approximation. 

in this country the chief products manufactured are caustic 

soda, bleaching powder, metallic sodium, sodium peroxide, 
sodium carbonate, and zine chloride. 1n Germany, where potas- 
sium salts are so plentiful, caustic potash is largely produced. 
But at Griesheim they also produce caustic soda, metallic mag- 
nesium, and at the Litterfield works metallic calcium. 
_ in the electrolytic alkali industry one of the chief ditliculties 
is to know whav to do with the large quantities of chlorine 
which are produced in the manutacture of the alkali. The chief 
product made with the chlorine is bleaching powder, conse 
quently the price of this comniodity has sunk from £7 per ton in 
1895, to £4 10s. per ton in 1906. But the Castner Keliner Com- 
pany in this country use part of it for the manufacture of zinc 
chloride. The Badische Anilin and Soda Fabrik make chlorinated 
organic products, such as chloro-acetic acid, which is atterwar.s 
employed in the manufacture of artificial indigo. ln America 
they make, beside the usual alkali products, tin tetrachloride, 
carbon tetrachloride, and hydrochloric acid. 

{t is often stated that, in this country, it is not possible for an 
extensive electrochemical industry to be established, because we 
have very little cheap water power. In answer to this one may 
point to the Castner Kellner Co., which is well managed, and 
is able to pay a 5 per cent. dividend; the bulk of the power em- 
ploved is obtained from gas engines worked by Mond gas. 
Most processes which have not been successful have failed 
because they have been rushed, and the details of the process 
have not first been sutticiently worked out. In Watt's time a 
commercially successful process was not possible, but there was 
nothing to prevent experiments being tried, as thev were in 
Germany when the dynamo arrived. Davy, the discoverer ої 
sodium and potassium, once said, when lecturing at the Royal 
Institution, “‘Shall Englishmen slumber . . . and be overtaken 
by their neighbours?" From an electrochemical point of view 
we certainlv did slumber, and therefore it 1s wholesome that 
papers showing how scientific energy and acumen have tounded 
industries in other countries, while we slept. 

Amongst the British electrochemical patents just published is 
one for ''The Removal of Metal Plating or Coating trom 
Metallic or other Surfaces,” by W. R. Hodgkinson, J. Hard- 
castle, and A. Coote (No. 717, 1906). -The obiect of the in- 
vention is, mainly, to remove copper, nickel, or zinc from tron 
or steel surfaces. The plated article is brought into contact with 
an ammoniacal solution, and a metallic block to act as cathode. 
For example, to remove the copper coating from the ''lands "' 
and ''grooves"' of a gun without injury to the steel surface, а 
metal pole-piece is inserted into the bore and insulated from 
it. The gun is then inclined and filled with a solution contain- 
ing 2 per cent. glacial acetic acid, 15 per cent. strongest am- 
monia, and 83 per cent. water. The gun and pole-piece are 
then inserted in an electric circuit, the gun being made the anode, 
and a current of say 100 amperes at 5 to 10 volts is passed 
through it. The copper or other metal dissolves off the gun 
bore, and is deposited on the cathode rod. 

In the electrolysis of sodium chloride solutions with a mer- 
сигу cathode, it has been customary to allow the amalgam to 
form on the unter surface of the cathode. The amalgam, in 
consequence of its lower specific gravity, then rises through the 
mercury. In this way the mercury becomes continually richer in 
amalgam, whereas when the amalgam is produced on the upper 
surface of the mercury, it forms a coating or crust on the mer- 
сигу, and hinders the further formation. of amalgam. The 
method up to the present employed for carrying out the process 
has been to place the mercury on perforated or porous plates 
of non-conducting material. But this causes the active surface of 
the mercury to become restricted, and also lowers the current 
efficiency by allowing the collection of gas bubbles below the 
surface of the mercury. In the German Patent, No. 172.682 
(1906), it is proposed to place the mercury on amalgamated wire 
gauze supports, so that the meshes of the individual wires are 
completely covered with mercury on the under-side. Тһе pres- 
sure is so far as possible equalised on either side, and the 
electrolyte is kept in continual circulation. 


Managership of the Underground Electric Railways Company 
of London.—-Telegrams from New York state that Mr. А. Н. 
Stanley, manager of the Street Railway Department of the New 
Jersey Public Service Corporation, has been appointed general 
manager of the Underground Electric Railways Company of 
London, Limited. under Sir George S. Gibb, the managing 
director. 
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ELECTRICAL SCIENCE 


British and American 


Disintegration Products of Uranium.—In the February num- 
ber of the American Journal of Science, B. B. Boltwood gives 
the results of his examination of selected samples of uranium 
containing minerals. His purpose was to find if any of the 
ordinary elements were disintegration products of uranium. One 
guiding condition of the research is that in minerals of equal 
geological age а constant proportion must exist between the 
amount of each disintegration product and the amount of parent 
substance; and another is that this proportion must be greater 
in older minerals. The published analysis of more than forty 
minerals are considered in the paper. . The evidence shows that 
in unaltered primary minerals from the same locality tne 
metal lead occurs in amount proportional to the amount of 
uranium; and in unaltered primary minerals from different 
localities the amount of lead relative to uranium is greatest in 
minerals which, on the basis of geological date, are oldest. 
This is taken as proof that lead is one of the disintegration 

roducts of uranium. Further, the amounts of helium found 
in radioactive minerals are of about the order, and are not 
in excess of the quantities to be expected from the assumption 
that helium is produced only as the final step in the disintegra- 
tion of uranium. It is very improbable that either lead or 
helium is a disintegration product of thorium. 


Continental : 

An Automatic Interrupter.—In the Physikalische Zeitschrift 
for February 1st, P. Perotti claims to have pointed out before 
Ries that а Hughes microphone may be used as an interrupter 
for low currents. Ries laid down two parallel carbon rods con- 
nected with the terminals of a battery of accumulators, and 
bridged the two rods by a third rod. Perotti uses iron in- 
stead of carbon, and thus obtains a greatly increased sensitive- 
ness. Introduced into the primary circuit of an inductor with- 
out condenser, this interrupter produces several hundred sparks 
per second automatically. lts cheapness and simplicity are 
greatly in its favour. 

Phosphorescence.—An attempt at a theorv of phosphorescence 
and fluorescence is given by J. de Kowalski in the Comptes 
Rendus for February 4th, on the basis of J. J. Thomson’s sug- 
gestion that light is produced when the internal energy of a 
corpuscular grouping passes beyond a certain critical value. 
This crisis may be brought about by heating, which is very 
uneconomical, or by adding electrons to the existing groups. 
The author, їп his theory, assumes the existence of electronic 
groups on the verge of luminosity, and these he proposes to call 
‘‘luminophores.”’ If these are embedded in an ‘‘electron- 
ogenic" medium, t.e., a medium which, like many sulphides, 
easily gives off electrons under the intluence of light, then we 
obtain a phosphorescent body. If the energy communicated 
to the luminophores by the impact of the electrons is radiated 
out instantly, the body is fluorescent. It may be remarked 
that Thomson's theory of corpuscular groupings has been placed 
in doubt by his own more recent researches. But it is sufficient 
to assume that the luminophores consist of isolated groups of 
pu atoms, containing a charge great enough to impart a 

igh frequency to an electron falling into such a group. 

Solid Dielectrics.—In the Comptes Rendus for February 4th, 
Г. Malcles describes a new method of testing solid insulators 
for after-effect. English paraftin is a perfect dielectric, show- 
ing no conduction current, and no after-effect. 
surface charges, the surfaces of the parattin blocks are made 
slightly concave. Other solid dielectrics, such as ebonite, glass, 
and mica, are embedded in a block of parattin about twice their 
thickness. The condenser made with such a compound block is 
connected with two quadrants of a quadrant galvanometer, and 
balanced against another condenser filled with air or paraffin. 
The gradual displacement of the needle then shows the after- 
effect in the embedded substance. This exhibits itself in the 
way of an increase in capacity, which is approximately pro- 
portional to the voltage. A plate of ebonite 12 mm. thick, sub- 
jected to a voltage of 350, shows an increase of capacity amount- 
ing to one-fifteenth of its original capacity in 10 minutes. 
After that it tends asymptotically towards a maximum. 


British Foreign Electrical Trade.—The following figures 
relating to electrical goods are taken from the trade re- 
turns for January, 1907. Imports from foreign countries and 
British Possessions :—Electrical goods and apparatus (other than 
machinery and telegraph and telephone wire), £110,572, being 
an increase of £5,730 as compared with January, 1906.—Exports, 
£126,662. This represents a decrease of £176,468, as compared 
with January, 1906, but an increase of £10,601 as compared 
with January, 1905. Аз electrical machinery is included under 
various other headings, it is impossible to give a precise figure. 
Iron and steel manufactures exported have increased. from 
£3.066.922 in January, 1906, to £5.935,204 in January, 1907, 
whilst the imports have decreased from £944,905 to £605,255. 


To prevent - 


CORRESPONDENCE 


THE CRAMP NEUTRALISED REPULSION MOTOR. 
To the Editor of ELECTRICAL ENGINEERING. 


£ Str,—The supposed fallacy in my ‘ phase” diagram rests solely 
upon Mr. Fynn’s assumption that he can make good his statement 
of May 18th, 1906, to the effect that “ the total leakage field can 
only form a small part of the total field threading the armature." 
It is this latter statement that we are still ditfering about. 

Mr. Fynn never will be convincing until he puts his reasoning 
into concrete alyebraical or geometrical form. The latter I have 
done twice, giving him two e which I believe to be 
theoretically correct ; and I have also tried to understand his recent 
exposition. I am, however, entirely at a loss to discover what 
Mr. Fynn meant by the quantity ф,. Is it in phase with the 
secondary current, because if so it may be taken with фу; or is it in 
phase with the primary current? If so then it may be resolved into 
two portions, one to be taken with $',, and the other with фз. ОҒ 
is it in phase with 9',? If so then the magnetising current must 
increase very much from O to full load in order to carry this greater 
flux across the air gap. This, however, I think, Mr. Fynn does not 
believe to be the case, so long as the primary voltage is constant, 
and primary resistance small. 

I will now ask Mr. Fynn to put down, in as short a set or 
algebraical expressions as possible, his exact theory of the motor ; or 
else, to eX press his views by two-phase diagrams for constant voltage, 
one at no load, the other at maximum power factor, both drawn to 
scale. If he demurs to this as being my duty, then I have pleasure 
in directing his attention to the following р theory of the 
machine expressed in Steinmetz’ notation, and І will ask him to 
name that quantity which corresponds to his p'e Vectors not fully 
written out are shown by dotted capitals : 


Let ф' = the R.M.S. value of that flux which threads the 
primary coil and limb 2. 
o" = the corresponding value for limbs 2 and 3. 
AN = frequency of supply. 
= total number of turns on limb ] = total number of 
turns on limb 3; ratio 1 : 1 for simplicity's sake. 
4, — number of armature turns in series. 


A bi-polar motor is assumed and iron losses and resistance loeses 
are for the moment neglected. 
Then the E. M.F. of reactance of limb 1: 


EP AXI 

E = lu cort (1) 

E. M.F. of rotation due to this same flux 

_ 4n Nip (3) 

10° . Ф ° *. . 
E. M.F. of reactance of limb 3: 

‚ 2тХпф” 

E" = с io s... e. (3) 

E.M.F. of rotation due to this same flux 
4n, IN 9" 


л spud) 


Also if А be the reluctance о limbs 1 and 2 and limbs 3 and 2 


10% 
respectively (assumed equal for simplicity), во that p number 
of C.G.S. leakage lines per ampere turn, 

, . RETO 
then?’ = R 

ВІО 
fT 


where J and J, = primary and secondary currents respectively. 
Inserting these two latter in (1) and (3) respectively we have 


| Ут NI 
D= p 
dr NI 
E x 
similarly, 
(2) = Aa, INI 
7 R 
(4) = fu, Nin, 
R 
calling x the reactance of primary and secondary coils respectively : 
(2) = 2. Mars qal 
~ * n N 1 
ЭЈ м 
(4) = >. пе а РА 


where q is a simple numerie. 
Thus the vector equation for the E. M.F. due to rotation: may be 
written : 
Er = qlhe+ql.c4 que 
where J, = the magnetising current. | 
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Aud the equation for the secondary circuit may be written : 
- (qlr + qx) + Ej - 1ух= О 
where E, = the induced E.M.F. in coil B, limb 3. 


Now for deductions. We may take the case first that J, is small 
compared with J,;. This should be so as far as possible. 
Then the power factor is determined by 


i.e. if a is to be small q will be large. 

i.e. the product n, N, must be large compared with nN, а condi- 
tion also holding for the series motor. Note if the ratio of trans- 
formation is not unity this condition is still easily fulfilled, for all 
secondary quantities must then be reduced to the terms of the 
primary circuit for comparison. ] 

If 1, is large as compared with J,, of course, it will be ditticult 
to get the power factor up. The second point which we are 
discussing, namely the torque, is given by the vector product of 


L [ø +o"). Under the conditions given above obviously the torque 
is nearly proportional to the square of the secondary current, and this 
is the case although the armature reactance is assumed to be 
completely neutralized. If the primary and secondary reactances 
are not equal the torque may be more nearly proportional to the 
square of the primary current —of course, within the limits of 
saturation. 

This is my theory, agreeing exactly with the phase diagrams I 
have already published, and these are the characteristics I expect to 
obtain, 

Another point I must mention, namely, that I only admit that J, 
will tend to get into quadration with 9, at very high speeds, and, 
of course, beyond the point of maximum power factor. 

WILLIAM Cramp. 

Manchester, Feb. 15th, 1907. 
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THE OSCILLATION VALVE OR GLOW LAMP 
DETECTOR, 


To the Editor of ELECTRICAL ENGINEERING. 


Sır, —IĪn a letter appearing in your last issue, Prof. Fleming 
complains that I did him an injustice in my article of the pre- 
vious week by stating that the audion of Dr. de Forest is “an 
adaptation of a laboratory experiment due to Dr. Fleming.” 
The expression particularly objected to by your correspondent is 
"laboratory experiment.” 

I used the words “laboratory experiment " because, till Prof. 
Flening announced in his letter of last week that the oscillation 
valve had been used in long-distance wireless telegraphy, I did 
not know that it had been used over greater distances than the 
length of a college courtyard. In tact, in Prot. Fleming's 
Physical Society paper of May last, the few sentences devoted to 
wireless telegraphy distinctly speak ot distances that are short; 
and in the Royal Society's Proceedings of January, 1905 (vol. 
14, p. 480), the only reference to wireless telegraphy is plainly to 
a laboratory or lecture experiment. In addition, the unfortunate 
impression that is gathered from these papers of the coarseness 
of the oscillation valve regarded as a detector is, I think, only 
strengthened on turning to Prof. Fleming's excellent treatise. 
There, on p. 400, an oscillation valve is depicted in Fig. 28 
rectitying the oscillations in the secondary circuit of a Tesla 
transformer fed by an inductorium—a shocking position for a 
detector of real delicacy! Indeed, it is only in the patent 
specifications that one finds statements and promises about its 
functions as a sensitive, workaday detector; but l submit, sir, 
that one is not bound to give the force of absolute evidence to 
all the glowing expressions of hope and enthusiasm filed in the 
Patent Office. 

Аз my article was limited to the consideration of detectors 
that had seen service in actual wireless telegraphy, and was not 
concerned with questions of scientific or other priority, I had 
no occasion to state there, what I willingly say here, that 1 
believe Prof. Fleming was the discoverer of the high- 
trequency rectifying property of the hot-cold electrode combina- 
tion in gases; and, further, that he was the first to use the 
property in detecting electrical oscillations. Nevertheless, I 
ап of opinion that the oscillation valve as left by Prof. 
Fleming has been greatly improved upon in the audion by Dr. 
de Forest. For the former has stated that his valve is ''not 
$0 sensitive as a coherer or magnetic detector" (Proc. Roy. 
*oc., January, 1905), and the latter has declared that the 
"response in the receiving telephone is several times as loud 
as any other form of wireless receiver when subiected to the 
same impulses” (Proc. Amer. Inst. of E.E., November, 1906). 
Moreover, this improvement has been attained after a profound 
modification of Prof. Fleming's method—a modification whose 
most conspicuous, but merely outward, feature is the con- 
tinuous application of a considerable E.M.F. across the gas. 
This means that the gas in the audion is, so to speak, held 
polarised, and that the audion operates because oscillations 
produce alterations in the (saturation?) current through the 
gas. Now, besides the advantage arising from the discovery 
һу Dr. de Forest that the response to oscillations is greater 
when the current through the gas is appreciable than when that 
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current is zero as in the Fleming method, there is another 
advantage which always accrues where the telephone receiver 
is used. This latter advantage arises out of a fundamental 
property of the telephone which was, I believe, first pointed 
out by Heaviside. It is this: that the audible indications 
of small fluctuations in а current through a telephone are 
magnified in proportion to the magnitude of the main current 
through its coil. This very important advantage is impossible 
to the valve method, whose essence is that it turns into the 
same direction the plus and minus halves of the oscillations. 
Again, another striking distinction between the audion and the 
Fleming valve is that in the audion the outside connection runs 
from the cold electrode to the positive terminal of the hot 
filament; while, on the contrary, in the oscillation valve the 
outside connection must ga to the negative terminal. This 
distinction, if it prove an essential one, may have vital signi- 
ficance in the final theories of the two instruments. | 

Of course, Prof. rleming will urge that the fluctuations in 
the gas current of the audion can only be conceived as due to 
some rectifying process. I incline to agree with that, and, 
therefore, do not lay much stress on Dr. de Forest's statement 
that the audion does not rectify, but ‘‘operates as a relay 
to the Hertzian energy”; nor do I put any value on his 
negative observation that the steady deflection of а milliammeter 
in the gas current circuit does not perceptibly vary even while 
loud signals are received by the telephone in the same circuit. 
This explanation of my views may possibly forestall Dr. de 
Forest if, in his turn, he complains that in the sentence I am 
defending I used the word “ adaptation. 

If I may say so, it seems to me that Prof. Fleming's position 
in this matter resembles that of Prof. Branly in another. 
This physicist was the first to use the resistance of a mass 
of filings with intent to detect electrical oscillations, yet Dr. 
Marconi obtains and deserves great credit for perceiving and 
seizing the very points that made his coherer the beautiful 
telegraphic instrument it is. And most certainly does it seem 
to me that Prof. Fleming has not yet been treated nearly so 
badly as Lodge and Braun have been їп the cases of the 
oscillation transformers used in wireless telegraphy with receiv- 
ing and sending air-wires respectively; where the improvements 
credited to Marconi-—by Prof. Fleming himself far more than 
by anyone else—would not, even, be visible in diagrams of the 
rival devices. 

Yours faithfally, 
W. Н. Ecc es. 


THE PROPOSED ELECTRIC LINE OF THE 
LONDON AND NORTH WESTERN RAILWAY 
FROM EUSTON TO WATFORD 


() NE of the most important Bills relating to electric railways in 
and near London coming betore Parliament during the pre- 
seat Session is that promoted by the London and North Western 
Railway Co. for a railway new electric line, partly under and 
partly alongside their present main line from Euston to Wat- 
ord. The total iength of new line involved is about 20 miles, 
of which approximately 23 miles will be in tube, and the total 
cost of construction, excluding that of the generating station, is 
estimated at £2,195,842. . some details are published in the 
Ratlway Gazette. The new station, which it is proposed to con- 
struct under the existing terminus at Euston at a depth of about 70 
ft., is planned so that instead of the underground tracks ending in 
butter stops, according to the usual mode, they will form a loop 
at the terminus. The two single lines forming the loop have 
an end-on length of three-quarters of a mile, and are to be con- 
structed in single-line tunnels. There will be a subway, giving 
access from the Euston Road to the underground station. North 
of the loop the new underground railway will run in two parallel 
tubes, the up and down lines being in separate tunnels, for a 
distance of two miles as far as Loudoun Road. There the new 
line begins its rise to the surfaze, which is reached half a mile 
further on, the approach to the surface being on a gradient of 1 
in 65. Shortly atter leaving Euston the two tubes rise at an 
inclination of 1 in 90 towards Chalk Farm. From Chalk Farm 
to Loudoun Road they are on an up-grade of 1 in 468. 

This completes the underground portion of the new under- 
taxing. Where the line is in tube the station tunnels will have 
an internal diameter not exceeding 30 ft., and the tunnels be- 
tween the stations will not (except where necessary for ad- 
justment at curves) have an internal diameter exceeding 13 ft. 
6 in. This is a diameter 2 ft. 6 in. less than the Great Northern 
and City, but some 1 ft. 104 in. greater than the diameter 
adopted by the Central London and by the tubes of the Under- 
ground Electric Railways Company. From the point where the 
new lines rise to the surface thev continue along the west side 
of the existing main line for a distance of about 14 miles. The 
line then crosses over to the east side before reaching Willesden 
Junction, and makes a détour so as to avoid interference with 
the numerous sidings at that important centre, and again 
crosses the existing main line by a bridge at about half a mile 
south of Sudbury and Wembley Station. The line continues 
along the west side of the existing line from Sudbury and 
Wembley to Watford. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editor 


Specifications Published February 14th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


a 
1906 Patents 


1564, British THomson-Hovuston Co. (General Electric Co.) 
An electrically controlled staff signalling system. The staves 
are held in receptacles locked by а step-by-step movement 
actuated by electromagnets worked through circuits made by 
withdrawing and inserting staves, so that no staff can be with- 
drawn at either end of a section unless all staves are in one 
receptacle or the other. Three claims, three figures. 

1656,CHARLES Евітн. LoNDoN. Mechanical stoker, in which 
the fuel is fed into the furnaces by puffs of steam or compressed 
air, at intervals which may be regulated by a dashpot. Three 


claims, three figures. 


1852, Siemens Bros. anp Co., LTD., АХР ALEXANDER 
Gorpox. Apparatus for measuring temperatures by elec- 
The thermometer is а branch 


tric resistance thermometers. 
of a Wheatstone bridge, the galvanometer of which is a 
relay controlling a motor. The motor varies the resistance in 
the balancing arm of the bridge, and at the same time moves a 
pointer or the pen of a recorder. It thus restores the balance 
and indicates or records the resistance, or the equivalent tem- 
perature of the resistance thermometer, at any time. Two claims, 


two figures. | 
2072, CowrEn-CoLrs. Electric heating apparatus for heating 
is laced so as to form a hollow cylinder 


air; the resistance wire 1 
having a double wall; the air, passing upwards through the 


annular spaces between these walls and the containing tubes, 1s 
rapidly heated. Two claims, four fignres. 

3663, MARTIN AND SHEPHERD. Methods of rapidly demagnetis- 
ing magnetic clutches of the annular magnet type. The wind- 
ings and switches are so arranged that on releasing the clutch 
a transient reversed or demagnetising current is sent through the 
windings. Nine claims, four figures. 

9435, Epwarps. (Hells and Müller.) Electroplating sheet 
metal. The sheets to be treated are joined together to form a 
continuous band, and passed through the various cleaning and 
depositing baths without exposure to the atmosphere. One 
claim. ` 

6,556, JOHNSTON AND ACKERMANN. Automatic railway sig- 
nals, actuated by transitory currents delivered {о studs or 
pedals on the track from shoes carried оп the trains. By the 
use of polarised relays and interconnection of the successive 
signal movements, caution as well as clear and danger signals 
are given. Two claims, one figure. 

12,731, Ввттїзн Тномѕох-Носѕтох Co. (General Electric Co.) 
A machine for cementing caps to the bodies of incandescent 
The cement is held in a liquid or plastic form, and 


lamps. 
delivered successively to the lamps carried on a rotating 
frame. The description of the self-acting gear is unsuitable 


for abstraction. Eight claims, nine figures, 

16.712, Dawsox. Double catenary suspenders for overhead 
conductors. The two insulators for the two catenary wires are 
held at a definite distance from each other, but тау be ad- 
justed transversely as a whole upon the supporting bar. The 
catenary wires are each terminated in screwed eve fittings by 
which their tension may be independently regulated. One 
claim, two figures. 

16.713, Dawson. А clip for connecting trolley wires to 
catenary suspension wires. The clip is arranged to grip the 
catenarv wires and the trolley wires by separate pieces, so 
that either may he released for suspension independently of 


the other. One claim, three figures. 
18.060, ALLGEMEINE ELEKTRICITÄTS-GEs. Cooling jackets 


for dynamos and motors in which the active or magnetic iron 
is ground or otherwise finished to a smooth outer surface, and 
the cooling jacket shrunk or forced over it in order to ensure 
uniform contact and good heat conductivity. Three claims. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1905 Patents 


21.846, BAnoNIo AND Murrueapd. Electric telegraphy. 
21,947, Vox AMMON. Dynamo-electric machines. 


2293, 


ial Staff and is Strictly Copyright.) 


21.9474, Vox Ammon. Dynamo-electric machines. 
25,122, НүвїхктїЕ. Process of separating metals. 
27,260, FvxN. Alternate current motors and generators. 


1906 Patents 


Berry. Insulated conductors and windings suitable for 
use in the construction of transformers, dynamos, and 
other electrical apparatus. 

ZELENSKY. Poles for wireless signalling. 

PratiscHer. Electrically propelled vehicles. 

Күхх. Single phase alternate current motors and genera- 
tors. | 

Berts. Electric furnaces. 

, SIEMENS Bros. AxD Co., WILSON, AND GRIFFITH. Com- 
mutation windings for direct current dynamo electric 
machines. 

Sremens Bros. AND Co., AND DrEsELHORST. Manufacture 
of submarine cables or the like. 

SipEBoTTOM AND GRIESBACH. Electrica] time-switches. 

Houtyer. Contacts for use in connection with electric 
warning signals for railways and the like. 

Рн‹кхїх DyxaMo MANUFACTURING Co., AND Ponr. Arma 
ture windings for commutating electric machines, 
especially for high speed machines. 

5811, Lams. Trolleys or collectors for electricity. 

8371, SALMON AND CREFFIELD. Electrical apparatus for trans- 

mitting signals. 

9915, Аткічѕох. Means for operating the switches, frogs, and 

signals of electric tramways. 


10,610, ВкосктЕ. Electric arc lamps. 

12,025, ELECTRICAL IMPROVEMENTS, LTp., AND НАСКІХС. System 
of electrically controlling or lighting up gas lamps. 

12,067, SieMENS Bros. AND Со. (Siemens and Halske Akt.-Ges.) 
Apparatus for operating railway signals in connection 
with points. 

12,305, SrREUBEn. Electric igniters for explosion engines. 

14,330, Dakin. Replacement of derailed vehicles upon railways 
and tramways. 

15,231, SIEMENS Bros. Dyxamo Works, Ттр. (Siemens 
Schuckertwerke.) Method and. means for driving 
machines electrically. 

18,659, Manks. (Federal Electric Co.) Insulated bushings for 
electric circuit wires. 

18,944, HoLMGREN AND Ввклнм. Compound telephones. 

18,626, Akt.-Ges. Brows, Boverte, ЕТ CIE. Electrically- 
driven ring spinning machines. 

20,512, SrewENs Bros. AND Co. (Siemens and Halske Akt.-Ge*.) 
Devices for coupling selected railway signals with a 
common actuating mechanism. 

28,570, HiortH. Electric furnaces. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published 


1906 Patents 


8345, DE Marcay. Accumulators. 

20,545, CORPORATIONS MASCHINENBAU-ANSTALT HUMBOLDT AND 
METALLURGISCHE Ges. Process and apparatus for the 
separation of substances having different magnetic ex- 
citabilities with the use of crossing conveying devices. 


1907 Patents 


99, ALLGEMEINE ELEKTRICITÄTS-GEs. Alternating current con- 
mutating machines. 

655, ALLGEMEINE ELEKTRICITATS-GEs. 
mutator electric machines. 

GnOÓNWALL. LINDBLAD, AND 
furnaces. 

2152, FLETTNER AND FFLTEN AND GUILLEAUME LAHMEYERWERRFE 
AkT.-GEs. Controlling motors and other apparatus froin 
a distance. 

Graxout. Sparking mechanism for explosion engines. | 

ALLGEMEINE ELektricrtats-Ges. Depth indicators applic- 
able to winding engines and the like. 


Alternating current com- 


Electric smelting 


1658, STALHANE. 


2160, 


Expiring Patents 


D patents of electrical interest expire during 
week, 


the current 
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Silvertown Instruments 


Four-Dial Bridge, | А 1033. With Sliding-Contact Dials. 


_ BRIDGES WITH PLUG DIALS ARE ALSO SUPPLIED. 


—— M ÓÓoÓ— ——— — 


The India Rubber, Gutta Percha 
Telegraph Works Co., Ltd. 


Head Offices: Works: 
106, Cannon Street, London, E.C. | Silvertown, London, E. 


BRITISH INSULATED & HELSBY CABLES, 


Works: Prescot, Helsby, and Liverpool. Limited. 


MAKERS OF . . 


ELECTRICAL CABLES and WIRES 


FOR ALL PURPOSES. 


Paper, Rubber, Gutta Percha, Silk, or 
Cotton Insulated. 


Contractors for the Complete Equipment of 


— Tramway, 
Power Transmission, Lighting, 
Telegraph and Telephone 
—— Systems, —— 


Manufacturers of 
Junction Boxes, Section Pillars, Overhead Tramway 
Gear, Bonds, Switchboards, Meters, Telephone Exchange 


ш КАЗДЫ? 


05-3 Core Cable "d 20, 000 Volt, Working. Equipments, Batteries, Insulators, Fire Alarm, and Police 


Equipments, Railway Signals and Blocks, etc., ete. 


HIGH CONDUCTIVITY COPPER, 


Rolled or Drawn to any Wire Gauge, Section, or бзен. 


* e 
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Fes. 21, 1907. 


PROPOSED EXTENSIONS AT THE DUNDEE 
ELECTRICITY WORKS 


OLLOWING up the verbal report given to the Dundee 

Corporation a short time ago, Mr. J. Е. C. Snell, who was 
called in as consulting engineer, has now handed in his printed 
report upon the Dundee municipal electricity works. . 

Ihe present station at Dudhope Crescent contains eight 
Lancashire and two water-tube boilers, and the following 
dvnamos :—One 650 kw. Dick Kerr compound-wound (400- 
550 v.), two 450 kw. Liege or Parker compound-wound (400 
550 v.), two 290 kw. Parker compound-wound (400-550 v.), two 
120 kw. Siemens’ shunt-wound (200 v.), four 85 kw. Siemens’ 
shunt-wound (200 v.), all driven by Willans engines. The whole 
of this plant has been required to meet the demand from existing 
consumers during the last two winters, and during this last 
w'*ter the plant was overloaded. This position is seriously 
condemned as one which, in fairness to the Tramways Depart- 
ment, and to the consumers generally, should net be allowed to 
continue. Very serious risks of a failure ot supply had thus 
existed during the last winter, and provision of further 
generating рш should be instantly put in hand. 

Mr. Snell says there is evidence of unfortunate mistakes 
having been made in past years, both in the design of the power 
station, and from want of supervision or proper maintenance, 
for which the Corporation has paid dearly during the last three 
ог four years. This is borne out by the fact that much recon- 
struction has been necessary, and has involved an expenditure 
from revenue of no less a sum than £13,621 during the last 
three years (incurred in remodelling the engine-room and 
switchboard, and relaying of cables). The excellent costs of 
production—particularly the amount and value per unit of coal— 
obtained under such peculiarly disadvantageous circumstances, is 
a great tribute to the engineering skill and administrative 
capacity of the city electrical engineer, Mr. Hichardson, and to 
his staff generally. 

The existing site at Dudhope Crescent could be extended with 
careful design to include three 1,000 kw. turbine-alternators, 
together with boilers, condensers, and cooling towers necessary, 
һу removing the four (smallest) 85 kw. sets. Ап almost deter- 
mining factor in this question is whether the present low-tension 
400 volt 3-wire system shall be continued, or whether future 
transmission shall be by high-tension 3-phase current. But a 
further detail must be considered. "The tramways have to deal 
with long and severe gradients, and with t а present method 
of distribution must suffer from loss of pressure at times. A 
transmission by high pressure to local sub-stations and а supply 
from thence to the tramways would be more economical, and 
give more satisfactory results to both departments. 

On all points, therefore, and without exception, the report 
states that the case is clear for the adoption of high pressure 
for all future transmission. То meet the future demands of the 
city from one station by low pressure is economically impossible ; 
the 3-phase high-tension system will be much more flexible, and 
enable any part of the city to be reached both now and, how- 
ever reasonably extended, hereafter, and will permit of easy 
erunection at minimum cost of even the most outlying factories. 
A r. Snell therefore unhesitatingly recommends the adoption of 
tne high-tension system. 

With regard to the probable demand for power fvom the large 
number of textile mills and other works in the vicinity of 
Dundee, Mr. Snell is convinced that these would be)connected if 
a reasonable tariff were offered, also that mill-owners and others 
will and do require such a supply. This demand amounts to 
about 10 per cent. of the whole power installed in each mill. 
There are 73 works now in addition to the mills having less than 
50 h.p. in each of them. Such are practically sure to purchase 


LOCAL 


BARKING: Light Railways — Lease.—Notice is given 
that the Urban District Council intend, under the provisions of 
the Barking Light Railways (Extensions) Order, 1903, to lease 
to the East Ham Corporation the light railways from the 
bourdary of the district in London Road adjoining the tram- 
wavs of the Corporation of East Ham along London Road, 
North Street, and East Street, to the junction of that street 
with Ripple Road. The term of the proposed lease is for five 
years from November 17th, 1905, at a rental of £641 1С5. 5d. 


per annum, plus an agreed sum рег car mile. Тһе 
ieaste provides for the provision of а sufficient. number 
of cars for the proper working of the light railway; 


the observance of all by-laws and regulations made under 
the Light Railways Order aforesaid; the indemnification of the 
Barking Town Urban District Council by the Corporation of 
East Ham against all claims in respect of the working of the 
hzht railways, and of the Corporation of East Ham by the 
Barking Council against all claims in respect of the track and 
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from an outside supply; the ship-yards would certainly become 
consumers. Theretore, once the Council is in a position to. 
supply, there will be a demand for power which within the next. 
five years may reach over 5,000 h.p. connected. Mr. Snell 
believes this figure is really too small an estimate, and not 
sanguine enough. 

In the schedules appended to the report three alternatives are 
set forth:—Scheme 1. An extension of Dudho Crescent. 
Scheme 2. A new ‘station at Stannergate, retaining Dudhope. 
Crescent steam plant for winter, demand. Scheme ó. A larger 
station at Stannergate (in which an equivalent of all the steam 

lant now at Dudhope Crescent could be added to the plant. 
installed at Stannergate, under Scheme 2). | 

The following summary gives the estimated’ capital expendi- 
ture, and the financial probabilities of the three schemes :— 


Scheme 1, Scheme 2, Scheme 3. 


Dudhope Dudhope Stanner- 
Crescent Crescent and gate 
extended, Stannergate. alone. 


£ £ £ 
New capital expenditure ... ,.. 775,618 95,558 119,633 
Total capital expended 253,412 271,152 280,592 
Estimated working expenses ... 22,478 20,794 19,862 
Estimated revenue ы 42,940 42,940 42,940 
Gross surplus 20,462 22,146 23,078 
Net balance ... 4,622 5,199 5,542 


А comparison of these figures shows that while the capital. 
involved in constructing the new Stannergate Station is £17,740 
more than in extending Dudhope Crescent, yet the saving in. 
working expenses at Stannergate represents a larger amount than 
the annual charges on this increased capital outlay. It 18. 
obvious, therefore, that the larger the output becomes—as it will 
become—the greater still will be the economy at Stannergate as. 
compared with Dudhope Crescent. _ 

Scheme 2 provides for the minimum amount of plant at 
Stannergate at first, and for the utilisation of the existing plant. 
at Dudhope Crescent during the winter months, when the load 
is heavier than during the summer. For eight months of the 
year Dudhope Crescent would become a sub-station. 

Scheme 3 shows that a still better result would be effected. 
were Dudhope Crescent put out of commission entirely as a 
steam station, and were the whole of the generating plant con- 
centrated at Stannergate. This saving is not much, however, 
and the capital avokad is more (after deducting the selling 

rice of some of the existing plant), and Mr. Snell considers. 
Scheme 2 to be for the time the better compromise. When the 
new station has been working for some time, and it is then 
found financially expedient, Scheme 3 can be gradually evolved 
from Scheme 2 without sacrificing any capital required in that. 
scheme. 

The report concludes with the recommendation that Stanner- 
gate Station should be proceeded with at once, and that Dudhope- 
Crescent should not be further extended. 

It has been suggested that the Tramways Department should’ 
build a new station to supply their own system, but such a 
course is not recommended. 

The following is given as representing a sound and equitable- 
scale of charges for power users when the Stannergate Station: 
and sub-stations are constructed :— | 


15% Load factor 1:2 d. per unit 0:91 d. per E. H.P. hour. 
207 ES 0 98 » 0e. 073 v j$ 
957 O84 p 0:63 » ы 
30% үз .. 0°75 Б 0°57 » уз 


Attached to the report are schedules giving full details of the 
three proposals. 


NOTES E 


overhead equipment; the supply by the Barking Urban District. 
Council of the electricity for the working of such light rail- 
way; for a minimum number of car miles per annum to be run 
by the cars of the Corporation. 


BASINGSTOKE: Provisional. Order Revocation.—The Board 
of Trade have revoked the Basingstoke Electric Lighting Provi- 
sional Order granted to the Corporation in 1900. 


BRADFORD: Tramway Goods Traffic.—A sub-committee of 
the Tramways Committee have recommended that the question 
of carrying heavy goods upon the tramway system should be 
gone into. The tramways manager and the town clerk are 
preparing a report upon the whole question. 


BUENOS AYRES: New Generating Station.—A report comes. 
from H.M. Consul at Buenos Ayres that land to the extent of 
35,000 square metres has been purchased by a German electrical 
firm for the erection of a generating station, which will ulti- 
mately have a capacity of 100,000 h.p. 
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COLCHESTER: Coal Consumption at Electricity Works.— 
The following figures are given in the engineer's report for 
December :— 


1906. 1905. 1904. 
Output in units (lighting), Dec. 108,364 85,105 
Ditto (traction), Dee. ... ... 39,728 39,381 111,014 
Ditto (generating station), Dec. 20,519 8,621 
163,611 ` 133,107 111,014 
Consumers at end of Dec. 1,056 844 627 
No. of 8 c.p. lamps connected 40,182 35,052 80,455 _ 


With regard to the consumption of coal, the engineer states 
that during the last three months of 1905 the number of tons 
burnt was 1,2483, the cost of the coal was £987 155., the units 
sold were 548,45/, and the cost per unit tor fuel was 0685 of а 
penny. During the last three months the coal was 1,446 tons, 
the cost was £1,150 16s., units sold were 391,55/, cost of coal 
per unit was 0'707 of a penny. Thus, although the output has 
increased by 43,000 units, the cost of generating is 0'024 of a 
penny more than in 1905, whereas theoretically every additional 
unit output from the station should bring down the coal figure. 
The rise in price, that is to say, about ó per cent., almost 
exactly coincides with the ratio figures which were given to the 
committee when deciding the contract; that is to say, Langwith 
69:756 against Babbington 66:842. 

The Tramway Committee report that the Board of Trade 
see no objection to the lifeguard patented by Mr. Noy, and 
now attached to one ої the cars, being used. 

DURBAN: Electric Supply Statistics.—The borough electrical 
engineer's report for 1906 shows satisfactory results, for a 
profit of £8,469 has been made. Four hundred and forty-six 
new consumers have been added to the main, but owing to com- 
mercial depression there has been a large number of discon- 
nections. ‘Lhe equipment of the generating station has been 
added to, one of the 550 kw. sets being replaced by a 750 
kw. set, with an additional boiler superheater and mechanical 
stoker. Four and a half miles of overhead mains have been 
added, and five miles of underground mains. ЖЕ 


EAST HAM: Light Railway Lease.—Vhe points at issue “in . 


connection with the Barking light railway lease (sce under 
Barking) were discussed at a meeting between the representa- 
tives of the Barking Council and the East Ham Council. It was 
agreed that a lease of the Barkiny lines be accepted by East 
Ham for five years from November, 1905, and that the question 
of inter-running be deferred. 

The arc lamps used for street lighting which were displaced 
Бу the new type are to be converted to ordinary single enclosed 
lamps, and offered for sale to private consumers at £2 10s. each 
for cash or £3 in four quarterly instalments. 

GLASGOW: Tramway Extensions.—In consequence of re- 
peated suggestions by the Rutherglen Town Council, the Train- 
ways Committee recommend the extension of the tramways into 
that district. 

HESTON AND ISLEWORTH: Electrical Exhibition.—As an- 
nounced in our issue of February ‘th, the electricity department 
of the Heston and Isleworth Urban District Council held an 
exhibition at Hounslow from February 13th to 20th. Sir J. 
Clifton Robinson performed the opening ceremony. 

The exhibitors numbered some thirty-three, including many 
well-known firms. The Union Electric Co., in addition to a 
.stand containing motors, motor-starters, and various forms of 
high- and low-tension switchgear, had three ''Excello"' flame 
arc lamps illuminating the entrance to the exhibition. Henley's 
Telegraph Works Co., Ltd., had a showcase of cable sections, 
and the Tudor Company an accumulator of 70-ampere hours’ 
capacity. The left aisle of the building was lighted by five 
Santoni flame arcs, working in series, whilst the right-hand aisle 
was treated in a similar manner by the Reason Manufacturing 
Company. A Keith electric fountain, similar to that shown 
at the Olympia Machinery and Engineering Exhibition last 
autumn, had been erected by the James Keith and Blackman 
Company. An interesting display of electric cooking and heat- 
ing apparatus was installed by the British "Thomson- Houston 
Company, including the type described in our issue for January 
órd. ''Kryvptol" was shown by Messrs. W. T. Dennis and Co. 
in a slightly different form to that originally adopted. This 


heating system is a granulated material, through which an: 


-electric current is passed. It has usually been used in an 
exposed state, but by enclosing it in glass tubes. having sealed 
metal ends, their use in ovens, &c., із possible. Other firms 
‘exhibiting were Messrs. Babcock and Wilcox, Messrs. Dick, 
Kerr and Co., Electromotors, Ltd., Arc Lamps, Ltd., Messrs. 
Drake and Gorham, Veritys, Ltd., and the Dowsing Radiant 
Heat Company. The latter exhibited specimens of the electro- 
medical apparatus used in the Dowsing radiant heat and light 
treatment. А specially made couch was shown, fitted with 
-electric heaters, the rays from which are intensified by using 
brilliant shades and reflectors. 

Among the other items of interest was an electrically-driven 
‘bakery, shown by Mr. Sidney Carter, baker, of Heston. There 
was a two-sack dough mixer, driven by a 64 h.p. motor, and a 
‘Dowsing electric oven. FElectrically-driven butchers’ machinery 


3 


was exhibited by Messrs. W. and T. Ovens. Messrs. А. and F. 
Pears, Ltd., who are extensive users of electrical energy for 
both lighting and power purposes, which is supplied by the 
Heston and Isleworth Urban District Council, also exhibited. 

LONDON: Hackney.—In reference to the decision of the 
Joint Committee of the Borough Council to dispense with Mr. 
Hammond's services as consulting electrical engineer, owing to his 
having accepted a retainer from the L.C.C. to act as expert ad- 
viser in connection with their Power Supply Bill (ELECTRICAL Ex- 
GINEERING, February 14th, p. 517), Mr. Hammond has written 
stating that he is willing to agree to his appointment being 
terminated, except as to the carrying out of the work of 
the extensions of the generating station, and the arc lighting 
at present in hand, and winding up the old contracts still 
outstanding. These conditions are to be considered by a 
special committee. 

Bermondsey.—At the meeting of the Borough Council on 

Tuesday the report of the district auditor upon the accounts oí 
the electricity undertaking was submitted. With reference to 
the remarks upon the cost of opposing the Bills of the electric 
power companies in Parliament being charged to the elec- 
tricity revenue account, the Finance Committee recommend 
that in future the costs of opposing Bills brought in by 
private companies be wholly charged to the electricity fund, 
but that the costs of opposing the L.C.C. Bill be charged in 
moieties, one to the electricity fund, the other to the general 
fund. With regard to the amount charged to rates for public 
street lighting, the auditor did not think there was any ground 
for taking exception to the charge (24d. for the supply and 
distribution of current, apart from the upkeep of lamp stand- 
ards), in the year ended March 31st, 1906. Не noted that this 
charge had subsequently been reduced, practically to а parity 
with the offer made by the London Electric Supply Corporation. 
The auditors report further expressed the opinion that the 
dust destructor 18 incurring a charge to the rates of fully 
55.000 per annum in excess of other methods of disposal, and 
even after allowing for the steam raised at full value and for all 
other economies it is at least an open question whether the 
Council would not be saving money bv barging their refuse 
away instead of destroying it. The auditor also criticised the 
accounts in other particulars. 
"Hummersmith.—Yhe Electricity Committee reported on Mon- 
dav having received a communication from Messrs. Gwynnes, 
Ltd., with reference to the supply of a motor, dynamos, &c., 
for use in connection with the supply of electricity to the com- 
pany’s premises. Messrs. Gwynnes propose building a new test 
shop at their works in order to thoroughly test all machines 
before being despatched. Alternative schemes had been pre- 
pared, first, for using current taken from the Councils mains, 
and, second, for generating current themselves. Owing to the 
heavy capital cost of either.scheme, Messrs. Gwynnes have 
made application to the Council to supply the necessary plant 
upon a hire-purchase agreement under the powers recentlv con- 
ferred by the L.C.C. (General Powers) Act, 1906, and upon the 
following terms, viz. : Messrs. Gwynnes to obtain prices for and 
select the motor, dvnamos, &c., they require, to repay the 
Council the cost of the machinery by three equal annual рау- 
ments, without interest, when the machines will become their 
property. The committee has decided (subject to the usual 
sanction) that the proposed terms be accepted. 

Islington.—In consequence of the continued refusal of the 
Borough Council to give their sanction to the overhead system of 
electric traction on the tramways between Finsbury Park and 
Pentonville Road, via Camden Road, the London County Councit 
has informed the Council that it will apply to the Board of 
Trade for its approval of this system. The Islington Council 
rely upon the veto given to the London borough councils under 
the London County Council (Electrical Power) Act of 1900. 

Southwark.—The Electric Light Committee reported on Tues 
day having considered a letter from a ratepayer in reference 
to the decision of the Council to exercise the powers conferred 
upon them by the L.C.C. (General Powers) Act of last Session 
as to wiring and supply of electrical fittings to consumers’ pre- 
mises. It was decided that a reply be sent to the ratepayer in 
question informing him that the Council, as at present con- 
stituted, were unfortunately committed to the policy of the late 
Progressive Council, and regretted they were not in a position 
to reverse that policy, but that every care would be taken to 
guard the interests of the ratepayers as far as possible, and 
that every expenditure will be charged to its proper account. 
In a further report the committee stated they had considered 
a report of the District Auditor on the accounts of the electricity 
undertaking. Three points laid before the Auditor in connec- 
tion with the concern were: (1) That it was much under- 
assessed ; (2) That it did not bear its share of legal expenses. 
which, as a trading concern, it should have done; (35) That a 
sufficient amount was not set aside for depreciation and obso- 
lescence of machinery. The Auditor declined to deal with ob- 
jection 1. He expressed his agreement verbally with objection 
2. but ruled against it on grounds of law: objection 3 he ruled 
that the sinking fund and repayment of loans were equivalent 
to a depreciation fund. 

LOWESTOFT: Consolidation Loan.—The Local Government 
Board has agreed to sanction a loan, covering the existing elec- 


FEB. 21, 1907. 


ELECTRICAL ENGINEERING 


363 


tricity loans, and cancelling previous borrowings. These latter 
amount to £64,345, and the new loan will be this sum, less the 
amount paid off, repayable in twenty-one years. 

PERTH: Vramway Managership.—At the present time, Mr. 
J. Lambert, the electrical engineer, performs, in addition, the 
duties of tramway manager. Several members of the Council 
are opposed to such double duty, and the matter is to be raised 
at the next Council meeting. 

At the last meeting of the Council the question of the ditf- 
culties with the foluing steps on the municipal tramcars was 
under discussion. It was stated that the contractor blamed the 
patentee, and the patentee blamed the contractor. It was agreed 
to hold a meeting of the parties to discuss the matter. 


TENDERS INVITED AND 


ARGENTINE REPUBLIC.—A special agent of the United 
States Department of Commerce and Labour points out that 
there is a growing field for small electric and other motors in 
Argentina. ‘The motors wanted are of all kinds, from electric- 
fan motors up to tour or five horse-power gasoline engines tor use 
on the estancias. In the towns there is a steadily-increasing use 
of electric power for small industries. Not only is Buenos 
Ayres well supplied with electric service, but many of the 
interior towns have their electric lighting plants, and wherever 
persistent efforts have been made to introduce small motors 
they have met with success. . . . There are openings at present 
in many interior points, such as Rosario, Sante Ёё, Parana, Con- 
cordia, and Corrientes. 

BIRMINGHAM.—A report has been prepared by the Electric 
*upplv Committee, recommending extensions involving the ex- 
penchture of some £80,000. 

BOLT ON.—'Ihe Corporation is about to install a 2,000 kw. 
generating set, mechanical stokers, balancer, and coal-conveying 
plant. ‘Lenders will shortly be invited. 

CAIRO, EGYPT.—Tenders will be received at the office of 
the Adininistrative Service Public Works Department, Cairo, by 
March 16th, for the installation of electric light at Korimat and 
Elessi Pumping Stations, East Giza Province. Tenders must 
be addressed to the Chief of Administrative Service, Public 
Works Department, Cairo. A copy of the specification received 
from H. M. Consul at Cairo (Mr. A. D. Alban) may be seen by 
British firms at the Commercial Intelligence Branch of the 
Board of Trade, 73 Basinghall Street, Е.С. 

CONSTANTINOPLE.—Information is to hand that the 
Director of Artillery at Constantinople, who is the concession- 
aire for the electric lighting of the capital, is negotiating with 
certain firms with a view to the installation of electric light in 
Stamboul, Electric energy will also be supplied to all industrial 
concerns. It is also stated that the tramway company intend 
to alter their system of traction by employing electric power. 

DUBLIN.—'lhe Lighting Committee invites tenders for а 
1.50) kw. or 1,000 kw. turbo-alternator set for the Pogeon House 
£enerating station. "The plant is to be in operation by October 
3lst, 1907.  Particulars of contract, fee two guineas, from the 
City Electrical Engineer. and tenders to the Chairman of the 
Lighting Committee by February 28th. 

GLASGOW.—A_ report has been submitted by Mr. J. 
Dalrymple, the tramways manager, recommending additions to 
the plant at Pinkston power station. Advertisements were re- 
commended for two 3,000 kw. turbo alternator sets, together 
with boilers, pumps, &c. The total cost is put at £55,000. The 
recommendations have been approved. 

GRAVESEND.—Tenders are invited by March 2nd for stores, 
carbons, meters, indicators, &c. 

HANDSWORTH.—Tenders are invited for an extension to 
the switchboard and an equaliser booster. S ecifications, &c. 
‘fee, three guineas), from Messrs. Kennedy and Jenkin, 17 Vic- 
toria Street, London, S.W., and tenders to the Clerk to the 
Council by March 7th. 

ILFORD.— Tenders are invited by February 26th for a feeder 
booster and switchboard. Particulars from the engineer; fee 
one guinea, returnable, and tenders to the town clerk. 

KETTERING.—Application is to be made to the Local 
Government. Board for sanction to a loan of £2,250 for electricity 
purposes. 

LEEDS.—Tenders for tramway stores are required by March 
6th. Particulars from Mr. J. B. Hamilton, General Manager. 

LONDON: Shoreditch.—To meet the demands of new con- 
sumers a further supply of meters and demand indicators are to 
be obtained at an estimated cost of £188. 

Kattersea.—Tenders by March 5th are required by the Elec- 
triaty Department for stores. 

F oe Tenders for electrical stores are required by Febru- 
ary citn. 

Marylehone.—The Electricity 
Tenders by March 18th. 

Stoke Newingion,_-The Town Hall is to be lit with electricit 
at an estimated initial cost of £194. Current is to be supplied at 4d. 
per unit, at an estimated annual cost of £58, as against £46, the 
present yearly expenditure for gas. — Power has been given the 
committee to place orders for the laying of distributor cables in 
four roads. 


Department requires stores. 


PORTRUSH: Electric Lighting Scheme.—A curious deadlock 
has taken place in connection with the scheme for the electric 
lighting of this noted watering-place. The Urban Council entered 
into an agreement with a Belfast firm for the contract, a year 
ago, for the installation, but subsequently a point was raised as 
to the legality of the agreement owing to the fact that it had not 
been previously advertised. On the evening of the 11th inst. a 
special meeting was held to consider the question. A very heated 
discussion followed, and eventually the chairman left the chair 
without anything definite having been ccme to. 

YORK: 7ramway Purchase.—At a meeting of the York City 
Council on Monday, the agreement to purchase the York Tram- 
ways Company for £11,000 was adopted. 


PROSPECTIVE BUSINESS 


MANCHESTER.—-The Tramways Committee require tenders 
for large quantities of supplies. Particulars from General 
Manager, and tenders to the Town Clerk by February 25th. 

MIDDLESEX COUNTY COUNCIL.—Tenders will shortly be 
invited for the construction of a light railway from North 
Finchley to Cricklewood. 

SHEFFIELD.—The Electric Supply Department of the Cor- 
poration invites tenders for the supply, delivery, and erection 
of machines for regulating the power factor of an alternating 
current supply system. Specifications, tender forms, and general 
conditions of contract may be obtained from the General Manager 
and Engineer, Mr. S. E. Fedden. Deposit, one guinea, return- 
able. "lenders, endorsed '' Contract. No. 40," to Mr. Fedden, not 
later than. March 25th. (See otlicial advertisement last week.) 

SPAIN.—The (Gaceta de Madrid of 29th, authorises Don 
Federico Echevarria to appropriate 5,000 litres of water per 
second from the river Cadagua, for the production of power for 
industrial purposes. The Gaceta of January 515% contains a 
copy of a notice inviting tenders, which will be opened sixty 
days from that date, at the oilice of the Port Works Board, 
Huelva, for the supply of the electricity needed for lighting 
that port and working the machinery (cranes, &c.) used therein, 
or of the plant tor generating such electricity. A deposit of 
50,000 pesetas (about £1,090) is required to qualify tenders 
for supplying electricity, and of 17,000 pesetas (about £68) to 
quality tenders for plant. 


TENDERS RECEIVED AND ACCEPTED 


BELFAST.—Messrs. Babcock and Wilcox have secured the 
tender tor the new boilers for the Corporation electrical works. 
Six firms tendered, and the successful firm's tender was 27,126. 

BENGAL-NAGPUR RAILWAY.—Messrs. D. Santoni and 
Co. (1906), Ltd., have just secured in open competition the 
contract for the supply of 48 of thei: well-known ‘‘Santoni”’ 
Hame lamps, and eight open type arc lamps for the above 
railway, with poles, insulators, &c. Amount of contract, 
£650 5s. 2d. | 

CHASE FARM SCHOOLS.—The tender of the North Metro- 
politan Electric Power Distribution Company, to provide an 
electric lighting installation for the schools' infirmary, including 
lamps and fittings, for а total of 113 points, at a cost of £170, 
has been accepted. 

HULL.—There has been considerable criticism of the 
Council's decision to accept the tender of the Lahmeyer Elec- 
trical Co. at £5,915, for a steam dynamo. The matter was re- 
ferred back to the Electric Lighting Committee, but the latter 
have adhered to their previous recommendation. An amend- 
ment, in the Council, to advertise for fresh tenders, was de- 
feated. The ground of objection was that the firm in question 
is not a British firm. 

LONDON: London County Council.—At Tuesday’s meeting 
the tender of Hurst, Nelson and Co., at £122,375, for 250 car 
bodies, and that of the British Westinghouse Electric and 
Manufacturing Co., at £100,950, for electrical equipments and 
assembly of 300 cars, were accepted. A recommendation that 
90 car bodies be made by direct labour at an estimated cost of 
£25,150 was postponed. 

The tender of the General Electric Co., Birmingham, £23,352, 
has been accepted for the manufacture, delivery, and erection 
of induction motor-generators required for the tramway sub- 
stations at Shoreditch, Islington, Holloway, Stockwell, and 
Tooting. 

Bermondsey.—The Borough Council has accepted the tender of 
Messrs. Johnson and Phillips for some short lengths of cable. 

Lslington.—The Borough Council received the following 
tenders for an electrically-driven winch :—Carl Flohr, £175; 
Monte Callow and Co., £165; Scott and Mountain, Ltd., 
£156; Applebys, Ltd. (No. 1), £148; Pickerings, Ltd., £148; 
John Hitchen and Sons, Ltd., £133; Stothert and Pitt, £150; 
Clarke, Chapman and Co., Ltd., £130; Heenan and Froude, 
Ltd., £121 10s.; the Keighley Electrical Engineering Co., Ltd., 
£112 10s.; Applebys, Ltd. (No. 2), £110 10s.; Wild and Co., 
£91 10s.; Adamson, Ramsbottam and Co., Ltd., £90; Laidlaw, 
Laidler and Co., £80; Chatteris Engineering Co., Ltd., £77; 
Ciompton and Co., Ltd., £76; T. Broadbent andeSons, Ltd. 
(accepted), £62. 
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The Lighting Committee of the Borough Council were authorised 
at the last meeting to arrange with the British Insulated and 
Helsby Cable Co., Ltd., for an extension of their existing con- 
tract for the supply of cable for a further period not exceeding 
twelve months. It was not considered desirable to advertise 
for tenders owing to the high price of copper at present. 

TOTTENHAM.—The Urban District Council has received the 
following tenders for the wiring of the extension of the central 
library :—Young and Co., £278 19s. 6d. ; Murrell Bros., £96 15s. ; 
J. H. Golding, £86 10s. ; Edmundson Electric Corporation, Ltd., 
£94 2s.; L. G. Tate, £139 10s.; Berry, Skinner and Co., £98, 
alternative PUR specification), £69 10s.; Mossop and Co., 
dd l3s. 4d.; Keen and Company, Kilburn, N.W. (accepted), 
£60. 


PARLIAMENTARY INTELLIGENCE 


HAMMERSMITH, CITY AND NORTH-EAST LONDON 
RAILWAY BILL ABANDONED.—The promoters do not intend 
to proceed with this Bill. The circumstances are somewhat in- 
teresting. Last session, a Bill was introduced having for its 
object the construction ot a deep level twin tunnel railway from 
Hammersmith via Knightsbridge and Piccadilly to the City, апд 
on to Stoke Newington, Tottenham, and Southgate. The capi- 
tal of the proposed company was £9,000,000 in £10 shares, and 
the promoters were Arnold F. Hills, David Urquhart, and 
Charles Joseph Wills. Lands for generating stations were 
scheduled at Shoreditch and Hammersmith. Owing to tne аесі- 
sion of the Government not to act upon the recommendations of 
the Royal Commission on London 'Lrattic, several other pro- 
moters of tube railway Bills stayed their hands, and it was felt 
that an undue advantage would be secured by the promoters 
of the Hammersmith, City and North-East London Railway if 
their Bill were allowed to proceed. An agreement was therefore 
come to with the authorities in Parliament that the measure 
should be suspended until this session. In view of the fact, 
however, that the Government still intends to take no action 
upon the report of the Traffic Commission, the promoters feel 
there is no other course open to them than to withdraw the Bill. 

LONDON AND DISTRICT ELECTRIC POWER COM- 
PANY'S BILL DROPPED.—The promoters of the London and 
District Electric Power Bill have decided not to proceed with 
the measure. We gave full particulars of the Bill on page 25 
of our issue for January rd. The capital was £5,C00.000, and 
the first directors named were Sir Henry Seton Karr, W. Rigby, 
and Т. Pressland. Тһе general provisions of the Bill were on 
all fours with those of the Admunistrative County of London 
and District. Electric Power Bill last year, with the addition of 
clauses authorising agreements to be entered into with the Lon- 
don County Соцп 11. The scale of charges proposed was а 
generally applicable maximum of 2d. per unit, or £1 per quarter 
per kilowatt of the maximum power demanded, plus ‘Sd. per 
unit. The Bill had passed the Standing Orders stage. 

PETITIONS AGAINST LONDON ELECTRI 
BILLS.—It has already been announced that all the Bills deal- 
ing with the supply of electric power in London will be first 
considered by the House of Commons. The period for lodging 
petitions has now expired. In numbers these show no diminu- 
tion from previous years, anyone who can at all be affected 
having petitioned. There are 83 petitioners against the London 
County Council Bill, 48 against the Administrative County of 
London and District Electric Power Bill, and 46 against the 
Bill of the Associated Electric Supply Companies of London. 
Each of the promoters are cross-petitioning against one another, 
and in the case of the L.C.C. Bill, opvosition is offered from 
every portion of the area scheduled. Practically all the muni- 
coal authorities, both local and county, several of the large 
railway companies, the Commissioners of Sewers for various 
districts outside the County of London, and owners of private 
property, are included amongst the opponents. Considerable 
opposition is also offered to the Bill of the North Metropolitan 
Electric Power Supply Company, which seeks an extension of 
E POMPE in Middlesex, clashing with the proposals of the other 

ills. 

PROGRESS OF ELECTRICAL BILLS.—The following Bills 
were read a first time in the House of Commons on Thursday 
last :—Administrative County of London and District Electric 
Power; Central London Railway ; Channel Tunnel; Great North- 
ern and City Railway; London and North-Western Railway; 
London County Council (Electric Supply); London County 
Council (General Powers): London Electric Supplv; London 
United Tramways; Lower Thames Tunnel Railways; North. 
East London Railway; North Metropolitan Electric Power Sup- 
ply; Richmond (Surrey) Electricity Supply; Watford and Edg- 
ware Railway. 

ROYAL COMMISSION ON LONDON TRAFFIC.— Lord 
Ribblesdale intends to ask a question jn the House of Lords 
calling attention to an answer given bv the Prime Minister to 
the effect that the Government has no present intention of 
giving effect to the recommendations of the Royal Commission 
on London Traffic. Lord Ribblesdale states that the attitude 
of the Lomlon County Council is alleged to be a factor in this 
decision, and wishes to know if this is so. 


POWER 


TRAMWAY RUNNING POWERS AT BELFAST.—The Bill 
of the Cavehill and Whitewell Tramways Company was before 
the Examiners of Standing Orders last Thursday. This com- 
pany's tramways terminate at a spot 15 yards off the Belfast 
Corporation electric tramway system, and the proposal of the 
Bill is that the two sets of lines, being of the same gauge, 
should be joined, and reciprocal running powers granted. ‘The 
Belfast Corporation objects to the proposition, and an objection 
of theirs on standing orders has been upheld by the Examiners, 
The Bill will, therefore, go before the Standing Orders Com- 
mittee for a decision as to whether it shall be allowed to pro- 


ceed. 

YORK TRAMWAYS BILL.—The Bill of the York and Dis- 
trict шу Company has failed to comply with Standing 
Orders, and has been referred to the Standing Orders Com- 
mittee for a decision as to whether it shall be allowed to 
proceed. 

GLASGOW TELEPHONE EMPLOYEES.—Replying to a 
оп in the House of Commons on Friday, the Postmaster- 

eneral stated that the employees of the corporation telephone 
service at Glasgow are being transferred to the Post Ottice 
service in the first instance, on the same terms and conditions as 
those which applied to their service under the corporation. 


MISCELLANEOUS BUSINESS NOTES 


W. T. HENLEY’S TELEGRAPH WORKS CO.—A dividend 
of 15 per cent., less 5 per cent. paid on September 1st, has been 
recommended for the past year. 

CRYSELCO, LTD.—In order to cope with the increasing de- 
mand for ‘‘Cryselco’’ lamps, Cryselco, Ltd., have found it neces- 
sary to again add to their plant, and have placed an order with 
Crossley Bros., Ltd., for à 150 b.h.p. gas engine, and a 200 h.p. 
suction gas plant. "This is in addition to the 100 h.p. Crossley 
enun аці plant installed in 1905, their plant now totalling over 

.h.p. 

DISSOLUTION OF PARTNERSHIP.—Messrs. W. W. Nor- 
man and S. Gillitt, carrying on business as electrical engineers 
at 91 Pilgrim Street, and (е Coronation Chambers, Newcastle- 
on-Tyne, have dissolved partnership. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
The Birmingham District and Counties’ Banking Co. has lodged 
a petition for the winding-up of McPhail and Simpson’s Dry 
Patents Co., Ltd. The petition will be heard on February 26th. 

The General International Wireless Telegraph and Telephone 
Co. is to be wound up voluntarily. 

The liquidator’s account in the winding up of the Simplex 
Steel Conduit Co., Ltd., will be presented at a general meeting 
to be held at 16 Waterloo Street, Birmingham, on March 18th, 
at 2.30 p.m. 

‘*COMMERCIAL EDUCATION."—We have received the 
first two issues of a new monthly journal with the above title. 
The editor is Mr. Byron J. Davies, and it is published at 50 
Guildford Street, W.C. | 


Alternating Current Life Tests on Carbon, Nernst, and Tan- 
talum Incandescent Lamps.—Professor E. W. Marchant asks us 
to point out that the series of comparisons between an Edison 
large bulb standard and the Pentane lamp, to which he referred 
at the beginning of his remarks in the discussion on Messrs. 
Haworth, Matthewman and Ogley’s paper on February 7th, and 
reported on page 308 of our last issue, were not made by him- 
self, but were carried out in the Laboratories of Applied Elec- 
tricity, the University, Liverpool, by Messrs. Matthewson and 
Ogley during the tests they made on incandescent and Nernst 
lamps. 


The Poulsen System of Wireless Telegraphy.—Some interesting 
tests as to the possibility of interference with the Poulsen and 
other systems recently carried out at Whitley Bay, near the 
mouth of the Tyne, are reported in the Daily Mail. The tests 
were watched by experts from the Admiralty and Post Office, 
and were carried out partly on board H.M.S. Furious. The 
mission of this ship was to try to intercept or interrupt the 
Poulsen waves which were flving across the North Sea to Esb- 
jerg, in Denmark. This she was unable to effect. The repre- 
sentatives of the Amalgamated Radio-Telegraph Company, who 
own the Poulsen rights for this and most other countries, then 
told the Furious the exact wave-length they were employing. 
With this knowledge (which naturally would not be at an 
enemy’s disposal in war time), the Furious, employing two or 
three times the electrical energv used by the Poulsen installa- 
tion, was able to cause trouble. The interference, however, 
stopped when the workers of the new system altered their wave- 
length. Esbjerg was able to pick up the new wave, though the 
Furious, using the older wireless svstem, was not able to accom- 
plish this. Among those who were present during the tests 
were Admiral Jackson. Controller-General to the Admiraltv, 
Mr. Н. Babington Smith. secretarv to the Post Office, Mr. 
J. Gavey, engineer-in-chief to the Post Office, and Commander 
С. Payne, of H.M.S. Vernon. 
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COMPANIES’ MEETINGS AND REPORTS 


CHARING CROSS, EUSTON, AND HAMPSTEAD RAIL- 
WAY.—The statement of accounts for the half-year ended 
December 5186, 1906, shows the following details ot capital ex- 
penditure for the half-year. All the company's lines are in 
course of construction, the total mileage being 8 miles, 1 fur- 
long, 8 chains. Land and compensation, £18,951 8s. 5d.; 
construction, including engineering, equipment, and rolling 
stock, £598,379 155. 3d.; Parliamentary, preliminary, and 
legal expenses, £755 6s. Od.; rent, rates, and taxes, 
£2.326 тз. 4d.; general charges, including salaries, adver- 
tising, printing, stationery, &c., £295 2s. 6d.; making a total 
of 2020.705 17s. 6d. The total capital expenditure to Decem- 
ber 3151, 1906, amounted to £4,991,585. k is estimated that 
the further expenditure on capital account to June 30th, 1907, 
will amount to £300,000, and in subsequent half.years to 


£476,414, a total of £776,414. The accounts were presented ` 


at the meeting on Friday. 

CITY OF BUENOS AYRES TRAMWAYS COMPANY 
(1904).— At the ordinary general meeting last week the chair- 
man said it was satisfactory to note the splendid business 
which was being done by the Anglo-Argentine Tramways Co., 
in view of the fact that in prosperity the two companies 
were bound up together. The net revenue for 1906 amounted 
to £65,654. ‘The quarterly dividends for the nine months ended 
September 30th last'had absorbed £46,500, and the board now 
proposed a balance dividend ot 1s. 3d. per share. "They further 
recommended that £35,500 should be transferred to the amortisa- 
tion fund for the redemption of the share capital, which, 
together with £7,923, the proceeds of the sale of certain land 
in Buenos Ayres, brought up the sum standing at the credit of 
that fund to £14,173. The amortisation fund for the deben- 
ture stock stood at £12,258. 

DUBLIN AND LUCAN ELECTRIC RAILWAY.—The report 
for the half-year shows gross receipts to the amount of £3,520, 
practically the same as for the corresponding period of 1905. 
Out of an available balance of £1,119, the directors recommended 
the usual half-yearly dividend on the 5 per cent. preference 
shares, and to carry forward a balance of £644. The report was 
adopted at the half-yearly general meeting last week. 

GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY.—The directors’ report shows that the capital ex- 
penditure during the last half-year amounted to £844,013 5s. 84. 
Ihe work of construction made such good progress that it was 
thought desirable that the railway should be opened for public 
trathic before the completion of the stations at South Kensing- 
ton (now completed and in use), Down Street (Mayfair), and 
Covent Garden. An arrangement was accordingly made with 
the Underground Electric Railways Company of London, 
Limited, which enabled the railway to be opened before it 
was handed over by the contractors. By this arrangement, the 
contractors take all receipts and bear all payments from the 
day of opening up to December 3lst, they paying the guar- 
anteed dividend at the rate of 4 per cent: per annum on the 
debenture and share capital for the same period. The rail- 
wav was opened for public traffic on Saturday, December 15th, 
1£06. The opening ceremony was kindly performed by the 
Right Hon. David. Lloyd-George, M.P., President of the 
Poard of Trade. A very frequent train service is being run, 
and every effort is being made to bring to the notice of the 
public the new facilities for rapid travel across London which 
the railway affords. The receipts are increasing steadily, and 
the directors have every reason to believe that the proprietors 
will see during the current half-year a continuous development 
of the traffic of the undertaking. Through bookings are in 
operation with the District, the ‘Baker Street and Waterloo, 
and the Great Northen Railways, and with the London United 
Tramways. The tunnels on the branch line from Holborn to 
the Strand have been constructed, and good progress is being 
made with the permanent way, cables, and electrical equipment. 
The amount payable up to December 31st, 1906, by the Under- 
ground Electric Railways Company of London, Limited, under 
the terms of the agreement for lease, dated January 13th, 
1903, permits of a dividend at the rate of 4 per cent. per 
annum, and a resolution declaring a dividend was passed at 
the half-yearly meeting on Thursday. Sir George Gibb 
stated that, with the exception of the construction of the short 
spur from Holborn to the Strand, and a little work at the Covent 
Garden and Down Street stations, everything necessary for the 
full operation of the railway had been finished. The Holborn 
to Strand line it was expected would be opened for traffic in 
the autumn. The board had, he said, after serious considera- 
tion, adopted the differential system of fares in preference to a 
uniform fare. ` 

LANARKSHIRE TRAMWAYS.—The result of the half. 
year's working to December 31st shows a balance of £9,673, 
to which is to be added £2,984 8s. 2d. brought forward from 
last half-year. This leaves a total of £12,657 for distribution. 
£4.000 has been placed to reserve for depreciation, £525 has 
been written off, and a dividend of 5} per cent. per annum on 
the 24.423 shares issued prior to January Ist, 1906, is recom- 
mended. Of the balance, £133 is paid to the directors in 
accordance with resolution passed at the general meeting held on 
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February 18th, 1901, being 10 per cent. of net profits after 
payment ot 5 per cent. dividend for the year, and ‘£882 is 
carried to revenue new account. The line to Cambuslang 
was completed and opened for public tratlic on January 20th. 
Capital expenditure during the half-year amounts to 440,671, 
which has been expended mainly on the Cambuslang exten- 
sion and six new cars. The report was agreed to at the ordinary 
general meeting last week. 

LIVERPOOL OVERHEAD RAILWAY.—The unsatisfactory 
result of the December half-year’s working was the cause ot 
considerable dissatisfaction at the annual meeting last week. 
We gave the report in our issue of February 7th. ‘Lhe chairman 
attributed the present position entirely to the competition of the 
Liverpool Corporation tramways. ‘The report was adopted. 

NORTH LONDON RAILWAY.—At the meeting on Thursday 
last, the chairman referred to the criticisms of a shareholder 
in the press, in consequence of the company not having petitioned 
against the Bill of the London and North-Western Raitway Co., 
which proposes to construct a tube railway from Euston to Wat- 
ford. Тһе reason was, he said, that the directors did not believe 
their undertaking would suffer in any way by the construction 
of this railway. They were rather of the opinion that the 
proposed line would open up a new district, by the development 
of which the North London Railway would benefit. 

POWER GAS CORPORATION.—The ordinary general 
meeting was held on Thursday last, Mr. A. Mond, M.P., 
chairman, presiding. He said there was a considerable im- 
provement in the cash position of the Corporation as com- 
pared with last year. ‘lenders to the extent of £1,000,000 
were out at the present time. Up to the present time their 
orders in power gas work and general engineering were in 
excess of those in hand at this time last year. He regretted 
that owing to the voluntary liquidation of Messrs. Ashmore, 
Benson, Pease, and Co., there would be a loss of £15,000, but 
the directors had now formulated a plan for dealing with the 
matter in next years accounts. The company holds 10,000 
shares of £1 each fully paid up in the Belfast and North East 
lreland Electricity and Power Gas Co., allotted in return for 
a licence to supply power gas over a large area in the Belfast 
district. The company is not yet at work. There has been a 
profit on the year's trading of £1,581, compared with a loss 
last year of £1,483. 

SMITHFIELD MARKETS ELECTRIC SUPPLY.—The gross 
profit for the year 1906 amounted to £5,135, and the net profit 
to £3,172. The available balance, including £1,409 from the 
last accounts, is £4,581, which it is proposed to carry to the 
general reserve fund. In view of certain matters, the settle- 
ment of which has an important bearing on the future of the 
company, the directors state they are advised that it would be 
inexpedient to make any further distribution of profits at pre- 
sent, and they therefore regret that they are unable to recom- 
mend a dividend. The gross revenue has been adversely 
affected by the reduction in price which took place in the spring 
of last year, but & saving has been effected in the working 
expenses, notwithstanding a much larger output. "There has 
been а large increase in the rates and taxes, however, as the 
result of the high rateable value put upon the company's gene- 
rating station at the last quinquennial asssessment. "The in- 
stallation of mechanical stokers has proved successful and has 
resulted in a satisfactory reduction in the cost per unit. 

At the meeting on Friday, the chairman said that the contract 
with the City Corporation expired in 1915, and an application 
for а renewal has been regarded by the City authorities as pre- 
mature. In these circumstances, as the company is not authorised 
under a Provisional Order, the auditors advised the directors that 
they were not entitled to distribute any dividends this year, or 
until a new contract was secured from the City Corporation. 
The shareholders at the meeting were opposed to this course, 
however, and although the directors threatened to carry the 
motion for the adoption of the report by making use of their 
proxies, they ultimately agreed to the appointment of a small 
committee to investigate the matter further, and the meeting 
was adjourned until March 15th. 


NEW COMPANIES 


CORDOBA (ARGENTINE) ELECTRIC TRAMWAYS CON. 
STRUCTION.—Registered with a capital of £50,000, to con- 
struct, lease, or otherwise acquire, equip, repair, maintain, and 
work railways, tramways, light railways, and electrical and 
other works. No initial public issue. 2 Broad Street Place, 
London, Е.С. 

MEVAGISSEY ELECTRIC SUPPLY COMPANY.— This com- 
pany has been registered, with a capital of £5,000, to adopt an 
agreement with the Mevagissey Electric Lighting Company, 
Limited, and J. Kemble (liquidator) for the acquisition of the 
assets and undertaking of that company. 


Rawmarsh Surface-Contact Tramways.—The new Dolter sur- 
face-contact system killed its first horse, through the medium of 
a live stud, on Saturday, and two dogs at the same time received 
shocks. 
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CATALOGUES AND PAMPHLETS RECEIVED 


ACCUMULATORS.—An attractive calendar has been issued 
by the D. P. Battery Company, which, besides illustrating some 
of the types of cell manutactured by the company, contains a 
coloured view of the large water-wheels which, together with 
supplemental steam plant aggregating about 600 h.p., drive the 
machinery at their Lumford Works near Bakewell, Derbyshire. 

ARC LAMPS.—Messrs. Crompton and Co., Ltd., have issued 
a revised edition of their list of open arc lamps. A number of 
forms of well-known lamps, which are of the brake-wheel type, 
both for continuous and alternating current, are dealt with, to- 
gether with accessories for use with the same, and illustrations 
are given of various installations where these lamps are in use. 
Useful features of the catalogue are the complete list of spare 
parts, and the simple telegraphic code for E 

ARC LAMP CARBONS.—A new price list is to hand from the 
General Electric Company dealing with the various brands of 
arc lamp carbons made at their Witton carbon works, which 
are the only arc lamp carbons of British manufacture. Those 
tor open lamps are made in three grades. Special carbons for 
enclosed lamps are also listed, as well as two varieties of carbons 
for flame arc lamps giving yellow and white flames respectively. 
Some views of the carbon works are included. 

CALENDAR.— The General Electric Co. has prepared a hang- 
ing calendar, bearing photographs of the various heads of de- 
partments at 71 Queen Victoria Street, London. | 

DYNAMOS AND MOTORS.—A supplementary list issued 
by the Union Electric Company contains particulars of a range 
ої continuous-current machines from 24 h.p. down to 4 h.p., for 
various speeds and standard voltages, generally similar to their 
machines of larger size. These can be supplied in the enclosed 
ventilated, open protected, and totally enclosed forms. 

ELECTRIC MOTORS AND THEIR APPLICATIONS.— 
Messrs. Dick Kerr and Co. have issued a new catalogue, entitled 
Industrial Application of Electric Motors, which contains a 
number of finely executed illustrations representing motor in- 
stallations of various descriptions. Typical examples of motor- 
driven, centrifugal, three-throw, and other pumps are given, 
and some of the different ways in which motors can be applied 
to drive shafting are shown by illustrations of motors mounted 
on floor, wall, and ceiling. Other cases exemplified are those of 
the electrical driving of wood-working and _ carpet-beating 
machinery, punching and shearing machines, feeding barrels of 
live rolls and other purposes in steel works. In most cases the 
controlling gear for the mator is also shown. 

INCANDESCENT LAMPS.—A list from the Bryant Trading 
Syndicate deals with the ‘‘Royal’’ glow lamps manufactured at 
their Highbury factory, including several patterns of multi- 
filament lamp for special purposes. 

INCANDESCENT LAMPS.—The General Electric Co. have 
issued a new booklet, which forms a complete illustrated price 
list of ** Robertson ” incandescent lamps. The types dealt with 
include the standard low voltage and уар amps, tubular 
and crinkled flame lamps, special lamps for ships’ side lights, 
shop-window lighting and other purposes, lamps for glow 
radiators and small story lamps, as well as large bulb high- 
efficiency lamps of the ‘‘Wytelite’’ series. This list is well 
arranged, and contains clear instructions for ordering. 

INDUSTRIAL DEVELOPMENT ON  TYNESIDE.—The 
brightest spot upon the industrial horizon of Great Britain would 
appear to be Tyneside. No other centre has developed so rapidly 
from the electric power point of view, and now that the North 
Eastern Railway Co. is co-operating with the Newcastle-upon- 
Tyne Electric Supply Co., the attention of manufacturers all over 
the kingdom is being called to this earthly paradise from the 
industrial point of view. "The activity which is being displayed 
by Mr. E. C. Geddes, the commercial agent to the North Eastern 
Railway Co., finds a vent in periodical well-arranged pamphlets 
which point out all the advantages to a manufacturer, either to 
transfer his works from another part of the country, or to erect 
new ones in proximity to the Tyne. The latest of these docu- 
ments is just to hand, and it includes a chart of the river Tyne 
from the sea to Wylam, issued by the Tyne Improvement Com- 
mission, whose work in increasing the accommodation of the 
river is a considerable factor in the development of the district. 
Taken as a whole, the pamphlet is a characteristic piece ot 
‘‘ push,” a term with which the word Newcastle is synonymous. 
Copies may be had from the North Eastern Railway Company's 
commercial agent at York. 

LUBRICATORS.—A leaflet from Messrs. W. Н. Bailey and 
Co., of Manchester, describes the Bailey-Whitmore patent sight- 
feed tell-tale lubricator and filter. The apparatus can be used 


for steam turbine bearings, and its object is to enable the rate 


of oil feed in a forced lubricating system to be ascertained at a 
glance, and to prevent any dirt or grit from passing to the engine. 


It should be fixed at а higher level than the bearing or part - 


to be lubricated on the pressure or inlet side of the oil feed pine. 
Owing to its position the fitting forms an air pocket so that 
the oil, although under pressure, cannot, and does not, fill up 
the glass, and so obstruct the sight tube. Should the passage 
between the sight tube and the bearing become blocked, the oil 
would rise in this pipe and glass to such an extent that the 
air would be compressed to a pressure equal to that at which 


the oil is fed, and so stop the oil feed and call attention to 
the stoppage. Fitted above the sight feed glass there is a filter 
of fine gauze, which has proved exceedingly effective in catching 
the flake and grit that is bound to be washed out of the pipes 


‚ by the oil. 


MINING TELEPHONES, BELLS, EXPLODERS, &c.—A 
new pamphlet from the Sterling Telephone and Electric Co. de- 
scribes special telephones and bells for mining, ship, and engine- 
house purposes, special watertight signalling keys, and complete 
magneto exploder equipments. Other items listed include a neat 
form of insulator and lightning arrester for overhead lines, and 
an electrically operated valve for compressed air or steam 
whistles. уйк з Б. ча T 

ROLLER BEARINGS.—The new catalogue issued by the 
Empire Roller Bearings Company, Limited, describes their patent 
roller bearings ав applied to railway rolling stock, tramways, 
motor wagons, &c., and also for line shafting in sizes from 1 in. 
up to 9 in. diameter. | | 

SINGLE-PHASE MOTORS.—A leaflet from E. Brook, Ltd., 
of Huddersfield, contains particulars of this firm's single-phase 
induction motors and starters for the same. Special attention 
has been paid to the arrangement of the terminals in these 
motors, which are sunk in solid porcelain; another good point 
is that the starters are well covered in, so that it is impossible 
for anyone to come in contact accidentally with live parts. 


The Electric Supply of Paris.—Nothing has yet been settled 
about the future of electric supply in Paris. The concessions 
of the existing companies expire next April, but it appears 
likely that they will continue to work for an indefinite time. 
The gas supply is a little nearer settlement, as a Commission 
is studying the question of the future arrangement. Mean- 
while, the old company, although in liquidation, continues the 
undertaking. L'Industrie Electrique observes that there are 
still partisans of State or Municipal exploitation. | 

Engineering and Machinery Exhibition, 1907.—As_ the 
immediate outcome of the Engineering and Machinery Ex- 
hibition which was held at Olympia last autumn, a similar 
venture is being organised for 1907. The dates fixed are from 
September 19th to October 19th, inclusive. The main reason 
for holding another exhibition of this character so soon is the 
disappointing show in the heavy engineering. section, and the 
opinion has been freely expressed that a more comprehensive 
exhibition is possible in this direction, while maintaining the un- 
doubted excellence of the machine tool section of the exhibition 
of 1906. The Advisory Committee, in expressing themselves 
to this effect, point out. that a period of some years will elapse 
before a similar exhibition can be advantageously organised in 
London, and they therefore trust that the larger engineering 
firms will be induced to exhibit in the coming autumn. Special 
facilities will be offered to Colonial exhibitors, in view of the 
Colonial Conference, the delegates to which will remain in 
England until after the opening of the exhibition, which will be 
run upon the same lines as last year. There will be sections 
devoted to power transmission, railway and tramway work, elec- 
trical appliances, power and light, telegraphs and telephones. 
The organising managers are Messrs. Bridges and Smith, Balfour 
House, Finsbury Pavement, London, E.C 

Claim in Respect of Defective Motor.—An electrical engineer 
named Mr. John Sargent, trading as Messrs. John Sargent. 
and Co., of London, brought an action last week against 
Messrs. L. Lumley and Co., of 1 America Square, Minories, 
bar builders and general hotel bar restaurant furnishers, in 
the King's Bench Division for £315 Os. 10d., balance stated 
to be due in respect of work and labour done and materials. 
supplied. There was a counter-claim of £180 14s. 8d. А con- 
tract was entered into on December 17th, 1904, by which the 
plaintiff was to erect refrigerating plant at the Gaiety Restau- 
rant, and to supply an electric motor capable of driving this 
plant. A Taunton B.H.P. motor was supplied at a cost of 


£59, and the defendants’ complaint was, that it was insufficient 


to drive the refrigerating plant. It was alleged that it was 
continuously overloaded, with the result that the armature was 
damaged, that there was unequal resistance in the windings, 
bad реш and that wearing of the commutator bars was 
caused. In June, 1905, defendants were obliged to supply a 
5-B.H.P. motor to relieve the 7-B.H.P. motor, as a tem- 
porary make-shift, and on or about July 21st, 1905, they had 
{э replace the 7-B.H.P. motor with a 12-B.H.P. motor. A 
large amount of evidence was called on both sides, and in the 
end judgment was given for the defendants on the counter- 
claim, with damages at £160. With regard to the plaintiff's 
claim, judgment was given in his favour for £364 10s. 10d. 


Boiler Construction.—We have received a copy of the second 
edition of a useful handbook on ‘Material, Construction, and 
Design of Land Boilers,” by E. G. Hiller, chief engineer to the 
National Boiler and General Insurance Co., of Manchester. 
A number of new formule and constants have been added since 
the first edition. The work deals with all the more usual 
forms of boiler and contains a number of general arrangement 
drawings of different types, together with full details of correct 
arrangement of riveting and calculation of stresses in various 
boiler parts. o 
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SUMMARY 


AN important debate on the Report of the Royal 
Commission on London Trattic was raised in the House 
of Lords on February 28th. (Page 414.) 


WE report in our Parliamentary Intelligence that the 
York and District Tramways Bill is not to be pro- 
ceeded with. The London County Council Tramways 
Lill has been referred to the Standing Orders Com- 
mittee in respect of certain lines. (Page 414.) 


A PLAN for the organisation of manufacturing en- 
gineering works, with a scheme for the necessary re- 
cords and forms to suit, is sketched by Mr. W. О. 
HonsNAiLL. It suggests some radical departures from 
the organisations usual in such works in the direction 
of more complete departmentalisation and subdivision 
of the executive management. (Page 415.) 


A REPORT of the dinner of the Students’ Section of 
the Institution of Electrical Engineers is given on page 
424. 

A LoNG paper recently read before the American 
Institute of Electrical Engineers by Messrs. L. B. 
STILLWELL and Н. Sr. CLAIR PUTNAM contains an inter- 
esting detailed estimate of the comparative costs of 
steam and electric traction on the whole railway system 
of the United States. (Page 424.) 


А NEW system of railway signalling, in which audible 
signals оп the locomotive itself are controlled elec- 
trically from the signal-box, has been developed by the 
Great Western Railway, and installed on a branch line. 
A third rail а few yards long is provided at each sig- 
nalling point, with which contact is made by a shoe on 
the locomotive. When the signal '' clear " is to be 
given, the eurrent picked up eauses a bell to ring on the 
locomotive, but if the contact rail is not connected 
to the battery in the signal-box, the plunger carrying 
the contact shoe is caused to interrupt a local circuit 
and release a whistle valve, which is normally held 
closed. А full deseription appears on page 431. 


THe conclusion of our article on the ‘ Electrical 
Equipment of Fishguard Harbour ’’ describes the gene- 
rating station, the arrangement of the feeding and 
distributing circuits, and the lighting and heating 
equipment. (Page 433.) 


Mn. LLEWELLYN Foster read a paper on '' Break- 
downs of Eleetrieal Machinery,” before the Manchester 
Section of the Institution of Electrical Engineers on 
Tuesday. Не stated that the number of motor break- 
downs annually average ono for every nine in use, and 
of generators, one in thirteen. Fifty-eight per cent. are 
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due to armature failures, 11 per cent. to magnet coils, 
and 18 per cent. to commutators and brush-gear. The 
actual causes of breakdown cannot be ascertained so 
accurately; 25 per cent. are classified as ‘‘ unascer- 
tainable,’’ 12 per cent. as accidental, 18 per cent. due 
to dirt or neglect, 22 per cent. age and deterioration, 
18 per cent. bad design or workmanship, and 5 per cent. 
overloading. The author reviewed in detail the pre- 
ventible causes of failure in the various parts of the 
machines. Among other things, he pointed out that 
it is often a fallacy to consider former-wound armatures 
easy of repair, as the insulation with which the coils 
are impregnated is often so binding that the coils are 
damaged when lifting them, and a re-wind is necessary. 
He suggests also that, as the wedges for retaining 
armature windings in position frequently come out, 
they should be supplemented by metal binders. Frac- 
ture of shafts occurs too frequently, and he therefore 
objects to the general tendency of discarding spiders 
and keying the core plates directly to the shafts. 
.'' Built-up ” mica on commutators often gives trouble, 
and he asks for a new and better material than this. 
The armatures of crane motors are sometimes 
damaged by excessive speed when lowering, but this is 
now receiving attention at the makers’ hands. (Page 
436.) 


» Ат a recent meeting of the Leeds Local Section, Mr. 
Н. B. MAXWELL’S paper on '' Fuel Economy ” was 
under discussion. Among the speakers were Mr. G. 
WILKINSON, of Harrogate, Mr. RoGrerson, Mr. CAM- 
PION, and others. The discussion dealt principally with 
the subjects of smoke prevention, live steam heating 
versus thermal storage, mechanical coal handling 
versus hand labour, and the usual problems relating to 
current boiler-room practice in electricity supply 
stations. (Page 438.) 


WE publish Mr. V. A. Н. McCowen’s report upon 
the delays that have taken place in the completion 
of the Belfast tramway contracts. (Page 440.) 


Tue hearing of the petition for the revocation of 
the 8. С. Brown submarine telegraph relay patent has 
now been eoncluded, but judgment has been reserved. 
(Page 441.) 


IT is reported that a committee is to be appointed 
by the Government to inquire into the conclusions of 
the Wireless Telegraph Convention of 1906, and to 
consider the advisability of ratifying them on behalf of 
the British Government. (Page 441.) 


THE discussion on Mr. А. P. Woop's paper on 
'" Some New Flywheel Storage Systems,” recently 
read before the Manchester Local Section of the Insti- 
tution of Electrical Engineers, brought out some inter- 
esting technical criticisms of the new methods pro- 
posed. Among the speakers were Mr. Peck, whose 
experience was founded on the Westinghouse system, 
and Mn. G. S. ConLETT, who had experience of the 
working of the Ilgner system in this country. A report 
appears on page 442. 


Омрев '' Electrical Science '' is given a note on 
the views held by Lorp KELVIN regarding the theory of 
the radioactive atom. Professor J. J. Тномѕом'ѕ Royal 
Institution lectures on Röntgen, cathode, and positive 
rayS are summarised, and a method of measure- 
ment of small high frequency currents, due to L. W. 
AUSTIN, is mentioned. The results of some investiga- 
tion by P. DonLER on secondary radium rays, and a 
discussion by О. ScnóNnock of the mechanism of radia- 
tion are given in the Continental section, together with 
notes on some experiments by J. Russner on the 
luminous efficiency of incandescent lamps, and E. 
Bandl’s curious experiments with aluminium foil in 
an electrostatic field. (Page 443.) 
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UnvEer ‘‘ Electrochemistry,’’ the production of 
copper radiator tubes of small diameter by the Harrison 
squirting method is described. Mention is also made 
of the manufacture of electrolytic iron by the Thames 
Iron Works, Ltd. Reference is also made to culcium 
carbide, the annual output of which is 125,000 tons, 
valued at 13 million sterling. Another subject is the 
slip-shod methods employed in the electroplating and 
(Page 444.) 


А SHORT article on page 444 describes some recent 
improvements in storage batteries. 


A LETTER from the Neweastle-on-Tyne Electric 
Supply Company gives some information on the posi- 
tion of the electrolytic alkali and bleach industry in 
this country. The point at issue was raised by Mr. 
J. B. C. Kershaw in a recent paper before the Faraday 
Society. Other letters are from Mr. Cramp, regarding 
his single-phase motor, and from Mr. C. C. Garrard 
on the question of priority of invention of the electro- 
lytic lightning arrester. (Page 445.) 


A SHORT article on page 446 describes a new form of 
insulator intended for use on high tension overhead lines 
up to 100,000 volts. | 


AMONG the abstracted specifications published in our 
Patent Record this week is one by Von Ammon which 
illustrates the growing importance of forced ventilation 
in motors, particularly of the ironclad type. А specifi- 
cation by the British Thomson-Houston Company 
shows an attempt to solve the difficult problem of con- 
troling those motors whose temporary duty is of such 
importance that it must be completed practically irre- 
spective of the overload upon the motor; for example, 
the closing of bulkhead doors. Amongst those pub- 
lished to-day are four new patents for incandescent 
lamp filaments, and two for single-phase motors. Two 
patents connected with the electrolytic production of 
alkali are expiring this week. (Page 447.) 


A GLANCE at our stock and share list brings out the 
interesting fact that an immediate rise of electric 
supply securities has resulted from the I..C.C. elec- 
tions. (Page 448.) 


THERE is still some opposition to the proposed sale 
of the Swansea municipal telephone system, and the 
formation of а local company is suggested, in order 
to maintain competition. (Page 440.) 


Ат & recent meeting of the Wood Green Urban 
District. Council it was decided to ask the Middlesex 
County Council to promote an electric power bill, upon 
the lines of that of the London County Council. 
(Page 449.) 


AT the meeting of the South Metropolitan Electric 
Light and Power Co., last week, it was stated that 
the cost of the unfortunate boiler explosion in 
December amounted to £1,500. (Page 452.) 


THe Local Government Board Auditor’s report upon 
the accounts of the Woolwich municipal electricity 
undertaking has been issued, and points to a worse 
condition of affairs than has hitherto been supposed. 
(Page 453.) 


A NEW ammeter for motor circuits is described on 
page 404. | 


AN interesting scheme is under consideration for the 
conversion of the Isle of Wight railways to electric 
traction. (Page 449.) 


Our local notes, particulars of tenders invited, re- 
ceived, and accepted, prospective business and other 
notes, will be found on pages 449-454. 
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ТнЕвЕ is much speculation among electrical 
engineers as to the effect which the London County 
Council election will have upon the Council’s Elec- 
tricity Supply Bill. The Bill, as it stands at present, 
proposes that the Council should erect very large 
generating stations at Erith and Barking, instead of 
utilising the Greenwich tramway station for the pur- 
pose and supplementing it with a new station at 
Battersea, as was proposed in last year’s Bill. The 
power was to be supplied at extra high pressure to a 
number of sub-stations, aud there was also provision 
for acquiring the majority of the electricity under- 
takings in London, so as to unify the whole electricity 
supply of the metropolis into one large scheme. A 
couple of months ago.it was realised that some altera- 
tions. at any rate, in this programme would be made 
if the London County Council election resulted in the 
return of the Municipal Reform Party as a majority 
instead of the Progressive Party. It was thought then, 
however, that the Bill would, in that event, be allowed 
to go through Parliament mort or less in its present 
shape. but that instead of the Council carrying out 
the work itself, some arrangement would probably be 
arrived at for leasing the undertaking to a company or 
companies. As the time of the election approached, 
however, the Municipal Reform Party made the 
electricity proposals of the London County Council one 
of the main points of their attack. Their whole argu- 
ment was, as is well known, that the Council's 
expenditure must of necessity be reduced in the interest 
of the ratepayers, and it is hardly likely that they will 
continue with a scheme which it has been estimated 
will involve an expenditure of £20,000,000 sterling. It 
is greatly to be regretted that the work of the per- 
manent othcials of the Council and that of their con- 
sulting engineers, Mr. Parshall and Mr. Snell, should 
thus be absolutely wasted, just as were the labours 
of Mr. Rider last year in working out the proposal 
which was then put before a Parliamentary Committee, 
but there can be little doubt that the scheme in its 
present form will be dropped. The immediate ques- 
tion arises, however, what is to be done with regard 
to the future power supply of London, for there is 
room tor considerable improvement over existing condi- 
tions. If the proposals of the administration of the 
London and District Electric Power Company were 
altered so as to safeguard the vested interests of the 
existing electricity supply companies, it might be a 
fair solution of the problem; but even then many 
people wil view with some misgivings the idea of 
placing practically the whole control of electricity 
supply on a large scale to the metropolis in the hands 
of one large company. Linking up all existing com- 
panies atnong themselves is another possible solution; 
but if this were done there would be a tendency to 
keep up the price of electricity supply; and, again, 
difficulties would arise in 1931, when the undertakings 
of the companies are all purehasable, not by the 
London County Council, but by the various borough 
councils. "The result of this purchase would not only 
distribute the ownership and control of the under- 
takings once more, but there is also the difficulty that 
some of the newer stations of the companies, which 
have not been built under Provisional Orders, and lie 
outside the districts they supply, would remain in the 
hands of the companies when this purchase took place. 


It is seen, therefore, that the whole question is one 
involving great difficulty, and it will have to be 
approached in a broad, statesmanlike manner both by 
the new London County Council and by Parliament. 
Our own opinion is that the proper solution of the 
problem would be the establishment of an electricity 
board, having sole control of the whole electricity 
supply in the metropolis, in the same manner as the 
Metropolitan Water Board has the control over the 
supply of water. If this could be done without delay 
it would probably be the best and meet all require- 
ments. On the other hand, a delay of several years 
before such a plan was put into execution would leave 
London inadequately supplied with cheap electric 
power in the interim, and would be to the prejudice 
both of the electrical and mechanical engineering 
industries. We await with interest a definite state- 
ment from those in authority as to the policy which 
is to be pursued with regard to electric power supply in 
London. 
— ee 

To repeat in the cab of a running locomotive in 
an audible and visual manner the position of the signals 
for its track has always appeared to be a much simpler 
problem than it really is. Probably more patents have 
been taken out on the subject of fog-signalling than on 
any other individual point of railway working; most 
of them appear to be taken out by people who are not 
even engineers. It is a simple matter to construct fog- 
signalling apparatus which will work say nine hundred 
and ninety-nine times out of a thousand, but running 
locomotives cannot take one to a thousand chances. 
This is where the difficulty comes in. A fog-signalling 
apparatus must be positive and virtually perfect, and 
any falling away from perfection must be in the direc- 
tion of giving a danger signal. The system described 
in our columns to-day has been invented by several of 
the officials of the Great Western Railway, and it 
appears to provide at last a really trustworthy and 
cheap method of repeating signals in the cab of a 
locometive. This is a case, we believe, in which the 
three departments (locomotive, traffic, and engineers) 
involved in the running of trains have co-operated and 
experimented together for some years—a very com- 
mendable plan. The essential point of the system is 
that the ‘‘ danger ” signal is absolutely independent of 
any contacts between the road and the train. It will 
be noticed that once steam is raised in the boiler, only 
the continuous action of the battery on the engine 
acting on one coil of the magnet prevents a '' danger "' 
signal being shown, consequently any failure of the 
apparatus on the engine would give a '' danger ” signal, 
even if the engine was not moving; it is thus auto- 
matically self-tested before it leaves the shed. If there 
is any failure to pick up the “ all-right ° current from 
the ramp and rail, no harm is done, as, of course, 
the ramp is placed near a '' distant " signal, and the 
driver slaekens down exactly as if he had seen the 
'' distant ’’ signal against him. The experiment on the 
Great Western has been, and will continue to be, 
watched with great interest by the various railway 
companies, one of which at least is proposing to make 
a similar experiment on the same system. 


>> 


— i ——— 


Tue discussion in the House of Lords on Thursday 
last indicates that the Government has no present 
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intention of giving effect to the recommendations of 
the Royal Commission on London Traffic. The Lord 
Chancellor, who was a member of the Commission, 
suggested that an Advisory Board, representing the 
Home Office, the Board of Trade, and the Local Gov- 
ernment Board, could carry out the functions of a 
Traffic Board, to which Parliament could look for 
guidance on London traffic questions, presumably when 
dealing with Private Bills. But this is a very small 
part of the functions which the Commission thought 
should fall to the Trathie Board recommended. The 
pity is that though the Lord Chancellor recognises the 
importance of traffic reform in London, its direct 
bearing upon the housing question, and the difficulties 
caused by the multiplicity of local authorities, he can 
sce no need for such a co-ordinating '' ad hoc "' expert 
body as was clearly described in the report to which 
he affixed his signature. It is not surprising that, in 
the debate, Lord Ribblesdale’s disappointment at the 
attitude of the Government overcame his party alle- 
giance. "That attitude is most unfortunate, and in 
direct conflict with what we were led to expect. After 
the Commission reported, it was freely stated that the 
then Government had ordered the drafting of a Bill 
embodying the more important recommendations, and 
that the then Opposition, now in power, agreeing that 
the question was not а party one, had signified that it 
would take up the work. А whole long Session has 
elapsed, and & second commenced, and so far from 
introducing legislation, the Lord Chancellor lightly 
suggests that oflicers of three departments may spare 
a little time to offer suggestions to Parliament. The 
Commission investigated at great length and with 
much thoroughness the subject referred to. Its 
inquiry also involved considerable expense, which was 
not confined to that borne by the publie purse, as many 
companies and individuals spent money and time 
lavishly to contribute information of great value. So 
far the only return for all this labour is the set of 
volumes containing the report and evidence, extremely 
useful to а limited number of individuals, but of no 
effect in improving the internal communications of 
London. Nothing is more strongly enforced by the 
report of the Commission than the necessity for a 
single controlling body, the simplification of procedure 
in the promotion of new schemes, and the co-ordination 
of all the transport facilities, existent and prospective. 
Why should London wait for this vital organ of its 
corporate needs? There is no party question involved ; 
the Board of Trade is in favour of the reforms, and 
nothing but an Act is needed to put them in force. 
The iniportance of the matter to the Electrical Industry 
is obvious and immediate, for it is certain that what- 
ever new transit lines are made will be electrically 
worked. The Electrical Industry seems to be power- 
less in official circles; it can get no amendments to 
the Electric Lighting or Tramway Acts, although the 
reasonableness of its requirements in both cases has 
been officially recognised. It seems useless to suggest 
апу action by its representatives in the case of London 
traffic, in which its interests are indirect, although of 
great magnitude. We have suffered all along from 
legislative obstruction. The professed object of the 
restrictions is the excellent one of protecting the public 
against the impositions of great monopolies. The 
actual effect is to penalise the courageous and enter- 


prising who desire to invest their means in new develop- 
ments by which the publie must benefit, to make it 
worth no one's while to promote these developments, 
and, incidentally, to stifle and discourage the manufac- 
turing branch of the industry in whieh we ought to 
lead the world as incontestably as we do in ship- 
building and most other branches of engineering manu- 
factures. As Governments of both parties have turned 
a deaf ear to us, we ean only attribute their inaction, 
pace Mr. Haldane, to the blindness of our governing 
classes to the claims of science and scientific industries, 
and hope that some day a strong man will get into 
a Cabinet who will over-ride the obscurantists and 
allow electrical engineering freedom to do its great 
part in developing our material happiness and intellec- 
tual improvement. ' 
„за = 

Mr. Horsnaiuu's article on “° Works Organisation " 
deals with a large and difficult subject on which there 
is likely to be considerable difference of opinion. The 
object aimed at in the methods set out are first, the 
systematisation of manufacture. by the process of 
making standardised articles for and thus 
approaching to the ideal of division of labour in which 
a factory becomes an automatic machine ; and secondly. 
а system of records which shall give tne life history of 
every order from its inception to its completion. The 
records take the form of orders which tell every man 
concerned what he has to do, and require him to show 
the successive steps by which they are accomplished, 
and the cost incurred at each step. These objects are 
excellent, and if satisfactorily achieved they enable 
the management of a manufacturing concern to find 
at short notice how things are going, in the sense that 
the costs of producing the saleable article can be 
accurately determined, and the selling price fixed 
accordingly. But the method set out by Mr. Hors- 
XAILL does not, in itself, show whether any particular 
department is working at a high or a low commercial 
efficiency. То do this requires some standard pricing 
of the parts turned out, so that the shop costs may 
be compared with the value of the finished parts. Un- 
less this is done in some way, it is impossible to set 
the proper credits against the debits for each shop; 
and therefore the suggestion that foremen should be 
paid a bonus on the profit made by their respective 
shops is not much assisted by anything in the system. 
This is a detail which we have mentioned to illustrate 
the ditliculties of the subject. А more serious objec- 
tion is the lack of indication of the way in which the 
works costs and records dovetail into the commercial 
books. It is really this which forms the chief reason- 
able objection to the adoption of systems of works 
accounts. The accountant and bookkeepers want 
costs in the shape that suits their books: the manage- 
ment naturally wants to know why a double set of 
books, not easily correlated, should be kept. There- 
fore any system of works accounts must be designed 
as much from the aecountant's point of view as the 
works manager's. The latter wants more detail than 
the accountant, but the original money figures should 
be the same, and the same original entries should be 
the basis of both sets of records. The methods of 
allocating standing charges, the crediting of scrap 
material, and the distribution of such charges as 
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pattern-naking are details which will give rise to con- 
siderable discussion. But the opening pas: aves of Mr. 
HorsNaILL’s article seem to us calculated to provoke 
the liveliest criticisin. To cut up a works into sec- 
tions, each dealing with a definite range of sizes of 
machines, is a counsel of perfection. Provided that 
the selling department can get rid of the products in 
approximately the ratio of the productive capacity of 
each section, the arrangement has many attractions. 
But how are the variable demands of the market to be 
economically met? This is the point which will be 
made at once by many manufacturers who are not in 
the happy position of meeting a constant demand for 
uniform products. To a certain extent the simplifica- 
tion of the works manager’s duties advocated by Mr. 
HoksNAILL will be compensated for by added respon- 
sibility put upon the general management of the under- 
taking. If in а given case the management decided 
that the 20 h.p. to 200 h.p. shop was making a fair 
profit. while the 2 h.p. to 20 h.p. shop showed a loss, 
we imagine that it might have a very complicated 
task in discovering how the difference arose; and the 
sectional works managers would have ample field for 
arcuments over the allocation of the standing charges 
which contribute to the supposed result. There can 
be no doubt, however, that Mr. HonsNaILL is right in 
saving that many excellent managers spend an ire: 
dinate amount of time and energy in tracing errors 
which would not oeeur with a proper organisation and 
system of control such as he describes. Sometimes 
itis their own fault, but quite as often their principals 
tefuse to adopt the new-fangled ideas which their pre- 
decessors, under much simpler conditions, did with- 
out. It should never be forgotten that the moment 
an undertaking exceeds in its details and complexity 
the memory capacity of a single man, strict routine is 
necessary. Routine is in effect the memory of an or- 
. ganisation, and as essential to its efficiency as memory 
is to the individual. 

—  — 


Tur recent slight accident on the Baker Street and 
Waterloo Railway has given rise to а question in the 
House of Commons as to the possibility of providing 
electric railways with automatic arrangements for 
cutting off the supply of current in the event of fire or 
other accident. Mr. KraRLEY, on behalf of the Board 
of Trade, stated that their electrical adviser considered 
that automatic arrangements for this purpose were not 
desirable. There is much to be said for this point of 
view. The accident referred to appears to have been 
caused by the starting of a small are between one of 
the contact shoes and earth, thus setting fire to the 
brake beam, and causing the fusing of one or two 
cable ends. Ав this brake beam is practically the only 
piece of wood used in the construction of these cars, 
the fire so started could not spread, and actually died 
out after effecting no more serious damage than the 


sorching of a small portion of paint on the under ` 


side of the car. Assuming that in this case some 
automatic apparatus of the nature suggested had 
mediately cut off the supply of current, the train 
would have been stalled indefinitely for quite a trivial 
fault, while the passengers would have been addition- 
ally inconvenienced by the absence of the customary 
and reassuring illumination of their carriages. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MARCH 7th. 
Royal Society. 

4.50 p.m. Meeting at Burlington House. Among the papers 
to be read are the following :—(1) ‘‘Experiments with 
Vacuum Gold Leaf Electroscopes on the Mechanical 
Temperature Effects in Harefied Gases," by Dr. J. T. 
Bottomley, F.R.S., and Е. A. King. (2) “Electric 
Furnace Reactions under High Gaseous Pressures,” by 
P. S. Hutton and J. E. Petavel. 


Institution of Electrical. Engineers. 


8 p.m. Ordinary General Meeting. Paper to be read :— 
“The Transmission of Electrical Energy by Direct 
Current on the Series System," by J. 5. Highfield. 


Institution of Electrical Engineers: Dublin Local Section. 


8 p.m. Meeting at the Royal College of Science, Stephen’s 
Green. 


SATURDAY, MARCH 9th. 
Royal Institution. 


5 p.m. Afternoon Lecture IV.—''On Röntgen, Cathode, 
and Positive Hays," by Professor J. J. Thomson, F.R.S. 


P. and О. Batti-Wallahs Society. 
Second Annual Dinner at the Holborn Restaurant. 


MONDAY, MARCH 11th. 
Junior Institution of Engineers. 


8 p.m. Meeting at the Westminster Palace Hotel, when a 
paper on * Printing Machinery " will be read by W. L. 
Powne. 


TUESDAY, MARCH 12th. 
Institution of Civil Engineers. 


8 p.m. Ordinary Meeting. Paper to be read :—-‘‘The Con- 
struction of Overhead Electric Transmission Lines," by 
A. P. 'Trotter. 


Institution of Electrical Engineers: Glasgow Local Section. 


8 p.m. Meeting at 207 Bath Street, Glasgow. Papers to be 
read :—(1) “The Pay Sheet," by R. B. Maccall. (2) 
"Stores and Cost Keeping for Electricity Supply Under- 
takings," by D. Denholm. 


WEDNESDAY, MARCH 13th. 
Junior Institution of Engineers. 
7.50 p.m. Reception at Caxton Hall, Westminster, S.W. 
Institution of Electrical Engineers: Birmingham Local Section. 
7.50 p.m. Meeting at the University. 


The Lambeth Refuse Destructor Dispute.—In the Court of 
Appeal on Thursday, before the Lord Chief Justice, Lord Jus- 
tice Farwell, and Lord Justice Buckley, judgment was given 
in the appeal of the Lambeth Borough Council against the South 
London Electric Supply Corporation, Ltd. Plaintiffs appealed 
from the decision of Mr. Justice Bigham in a couple of actions 
which were brought by them, as successors of the Lambeth 
Vestry, claiming in the first action a sum of £738, the cost 
of carting certain refuse, and in the second action they asked 
for a declaration that the defendants were obliged by the terms 
of the agreement dated March 16th, 1897, to maintain a dust 
destructor and dispose of the entire dustbin refuse of the 
plaintiff Council. In the first place it was contended by defen- 
dants that they were not so bound by the agreement, and in 
the second action they set up a counter-claim for £47,800, the 
cost of the dust destructor plant and the cost of its removal. 

It appeared that in 1892 the Lambeth Vestry obtained an 
electric lighting Provisional Order. In March, 1897, ће Vestry 
transferred the order to the South London Electric Company 
under an agreement approved by the Board of Trade. An agree- 
ment of the same date was entered into between the Lambeth 
Vestry and the company for the erection and maintenance of 
a refuse destructor. Defendants commenced to make use of the 
dust destructor, but complaints were made to the Vestry as to 
the smell. A number of ratepayers demanded an abatement of 
the nuisance, and the defendants were fined. Subsequently 
they declined to carry out their contract to maintein the de- 
structor and to dispose of the refuse. Mr. Justice Bigham, 
when the case was before him, held that the plaintiffs could 
not enforce the second contract, and gave judgment for the 
defendants upon the claims in both actions, and for the plain- 
tiffs on the counter-claim in the second action. The Lord Chief 
Justice now said that the real point was whether Mr. Justice 
Bigham was right when he held that this contract with regard 
to the destructor was ultra vires the Vestry because the Board 
of Trade did not give its sanction. The case must go back to 
be tried on its merits. and the appellants must have the costs 
of the appeal in any event The other Lords Justices agreed. 
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THE LONDON TRAFFIC REPORT 


N the House of Lords on Thursday Lord Leigh asked whether 

it was the intention of his Majesty's Government to give 
effect to the recommendations of the Royal Commission on 
London Trafüc, which had unanimously recommended the ap- 
pointment of a traffic board of from three to five competent 
men, appointed by the Government, to report yearly to Par- 
liament on London trattc generally. It had been the intention 
of the late Government to introduce a Bill appointing such a 
traflic board, and he asked why the present Government had 
not done so? Was it owing to pressure brought to bear by 
the London County Council upon the Government that this delay 
had taken place’ lIt would never do to have a traffic board 
subject to election or party interest. 1t should be composed 
of paid permanent officials appointed by the Government. 

Tur EarL or ONsLow pointed out that there had been serious 
delay from year to year in the promotion of tube railway bills, 
which had been withdrawn at the request of the Board of Trade 
in order that the opinions of the Traffic Commission might be 
made known. In his opinion there had been further delay, 
which was against the interest of the travelling public, and it 
was very desirable that the Government should definitely state 
their intentions. 

Lorp Montacu or BEAULIEU urged that the London County 
Council should not be the traflic authority, for it had not 
jurisdiction over а large portion of Greater London, there 
bein five other bodies, the county councils of Kent, Surrey, 
Midillesex, Hertfordshire, and Essex, who would have no re- 
presentation if the London County Council were to be the 
traffic authority. 

Тнв EARL or Granarp said he did not think it would be 
possible during the present Session to bring in a Bill dealing 
with this subject at all. It was, however, the intention of the 
Government to deal with the question of cheap trains for 
workmen in the course of а few weeks. 

Lorp RiBBLESDALE was very dissatisfied with the answer, and 
wished to know how long the present chaotic condition of 
things was to continue. For Jj years the Royal Commission, 
many of its members hard-working men, considered the subject 
of London traffic, and the result of their labours was published 
in eight volumes. But there had been no other result, and it 
was not likely to encourage men to undertake such work when 
the Government took a line such as had been announced. He 
was perfectly sure that the real obstruction to anything being 
done in the direction of the recommendations of the Commis- 
sion was the attitude of the Progressive London County Council. 

Tue Lorp CHANCELLOR said there seemed to be a misappre- 
hension in regard to the duties which the Royal Commission 
proposed to attribute to the traffic board. The board was not 
to supersede the authority of the London County Council, or of 
any other municipal body within the metropolitan area. "The 
main object of this board, in the view of the Commissioners, 
was that it should be advisory; to advise promoters how best 
to get their schemes fairly considered, and in harmony with 
other schemes, and to suggest to the Parliamentary Committees 
the course they should adopt in regard to the Bills. The traftic 
of London had got into its present tangle because the streets 
had been laid out haphazardly, and because the tramways and 
ralways, and even the tubes, had been laid out in the same 
fashion; and until] there was an authoritative and instructive 
body to keep before Parliament the real bearing of the different 
proposals laid before it affecting London trattic, London would 
never get the means and facilities for tratlic which it ought to 
possess. Speaking for himself, he thought such a board might 
consist of nominated representatives of the Home Ollice, the 
Board of Trade, and the Local Government Board, who could 
devote part of their time to the work, and to whom Parliament, 
if it liked, could look for guidance. 

THE Marquis or LaxspowxE earnestly hoped the Government 
would address themselves seriously to the task. He believed 
that when they took office they found, in one of the public 
departments, at any rate an outline of a Bill which the late 
Government was engaged in preparing. 

Tne Карт, оғ CREWE replied to the discussion on behalf of the 
Government. He assured the House that the Government by 
no means underrated the importance of this question, or the 
remarkable services that were rendered by the Commission. 
But however many experts they might get to advise them on 
matters of this kind, public opinion was not stable. Tube rail- 
ways were once talked of as the solution of the traffic problem, 
but they received rather faint praise in the report of the Com- 
mission. "The fact that they had been ten years in Opposition 
showed that they must have considerable arrears to make up, 
and they could not undertake in one or two sessions to do all 
that they would like to do. He suggested that the opening of 
the tube railways and the extension and linking up of the 
London tramway system had somewhat diminished the urgency 
of the traffic problem, and that things were better in the last 
year or two than for five or six years past. In these circum- 
stances, although not denying the general urgency of the ques- 
tion, the Government might plead the greater urgency of other 
matters with which they had to deal. 

The motion was then withdrawn. 
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A MINISTER OF COMMERCE.—In reply to a question in 
the House of Commons last week, the Prime Minister stated 
that, in the present state of public business, he could not give 
an undertaking to introduce a Bill this session to appoint a 
Minister of Commerce. 

ELECTRIC LIGHTING AND TRAMWAYS IN CAIRO.— 
Replying to a qun in the House of Commons last week, 
Sir E. Gray replied that he had no information on the suoJeci 
of whether the electric and gas lighting of Cairo was in the 
hands of a single company, nor whether the electric light con- 
tract had been extended by the Government for a further term 
of twenty years. Neither was he aware that the tramway com- 
pany's powers had been extended for a further term of five 
years. Similar arrangements to those existing in this country 
were adopted, and it was not possible for him to interfere in 
such matters. The general question of monopolies being created 
and used against the public interest would not be lost sight of. 

EXTENDED PATENTS.—In answer to a question by Mr. 
Dundas White, in the House of Commons last week, as to how 
many British patents which have been prolonged beyond th: 
term of fourteen years are still in force, Mr. Kearley stated that 
there were three, viz.: No. 5718 of 1883, No. 15,159, of 1888. 
and No. 8700, of 1892. [No. 5718, of 1885, was granted to 
I. A. Timmis and Stanley C. C. Currie, and relates to im- 
provements for working and interlocking railway signals by 
electricity. It was extended for ten years, and consequently 
wil expire on December 12th, 1907. The other two patents 
mentioned are not of electrical interest.—Ebp. E. al 

LONDON COUNTY COUNCIL TRAMWAYS BILL.—When 
this Bill came before the examiners of Standing Orders on 
Friday, opposition was offered by the Borough Councils ot 
Hackney, Shoreditch, and Holborn, on the ground that the 
necessary consents had not been secured. The examiner sus- 
tained the obiection, and referred the Bill to the Standing 
Orders Committee for a decision as to whether the portions 
of the Bill relating to the districts in question shall be allowe.i 
to proceed. 

POST OFFICE TELEGRAPHS AND TELEPHONES.—Mr. 
James Mason intends to ask the Postmaster-General whether he 
will consider the advisability of presenting the accounts oí the 
telegraph and telephone department in such а shape as the law 
requires in regard to commercial undertakings carried on by 
joint stock companies. 

PROGRESS OF ELECTRICAL BILLS.—In the House of 
Lords on Tuesday last week the Folkestone, Sandgate, and 
Hythe Tramways, the Oxford and District Tramways, and the 
West Yorkshire Tramways Bills were read a second time. 

The West Riding Tramways Bill was read a second time in 
the House of Lords on Wednesday. 

The Portobello-Musselburgh Tramways (Port Seaton Devia- 
tion) Order was read a third time in the House of Lords, and 
passed on Tuesday last week. 

In the House of Commons on Tuesday last week, the Rich- 
mond (Surrey) Electricity Supply Bill was read a second time. 
The Rawtenstall Corporation Bill was read a first time on Wed- 
nesday. 

The North-East London Railway Bill was read a second time 
in the House of Commons on Monday. 

SPEEDS ON TUBE RAILWAYS.—Mr. Weir, in the House of 
Commons on Monday, asked the President of the Board of 
Trade whether a speed-indicator showing the highest speed run 
is in use on the trains of the various tube electric railways in 
London, and whether the Board of Trade regulations provide for 
a maximum speed In reply, Mr. Kearley said there was nosuch 
automatic arrangement for cutting off the electric current. The 
electrical adviser of the Board of 'Trade recommended that 
automatic arrangements for this purpose were not advisable. 
He was, however, considering the question of the improvement 
of existing arrangements to meet possible emergencies. 

YORK AND DISTRICT TRAMWAYS BILL ABANDONED. 
— [Information has been received that the promoters of the 
York and District Tramways Bill do not intend to proceed with 
their measure this session. 'The object of the bill was to 
convert the existing horse tramways to electric traction, but the 
Corporation recently acquired the old company for £11,000, and 
opposed the incorporation of a new company. 


Electrical Apprentice Frauds.—Francis Delme Radcliffe was 
sentenced to 12 months’ imprisonment in the second division at 
Old Bailey last week, in connection with his fraudulent adver- 
tisements for apprenticés to learn the business of an electrician. 


' It will be remembered that the prisoner advertised for premiu 


apprentices, and, having secured the premium, failed to teach 
them апу business. He was found guilty in two cases, and n-t 
guilty in the third. 

The District Railway.—It is announced that the Metropolitan 
District Railway Co. will to-morrow revert to their original 
practice of running seven and four car trains in the case of 
the East Ham--Ealing service, notwithstanding the public 
statements made by the directors of the company at the time 
of the general raising of the fares that the shorter trains gave 
a more economical service. 
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WORKS ORGANISATION SIMPLIFIED 
By W. О. Horsnaill. 


O one who is acquainted with the present methods 

of controlling a large manufacturing engineering 
works will deny that a very complex system of book- 
keeping, cost accounts, and paper filing has gradually 
arisen as such undertakings have increased in size. 

The unfortunate works manager of & large under- 
taking of this nature has not time during working hours 
to sit down quietly and study the operation of the 
concern as а whole; this part of his duties, therefore, 
has to be performed in what should be his leisure hours, 
with the result that only men of considerable physical 
and constitutional strength can accept such positions, 
and the strain is so great that breakdowns and prema- 
ture retirement are соттоп. 

A large portion of the average manager's time is 
taken up in investigating mistakes in design or work- 
mauship which have come to light before despatch, and 
in dealing with correspondence relating to machinery 
whieh has already been made and delivered without 
due regard to the customers' instructions.  Particu- 
larly is this the case with dynamos and motors owing 
to the number of variable points which can be specified. 

EHorts are being made with a certain amount of suc- 
cess to standardise these items, but it is to be feared 
that the manufacture of electrical machinery will al- 
ways involve some diffieulty from this cause. 

It may be laid down that if the firm's product can be 
manufactured without mistakes and can be delivered in 
perfect order and in strict accordance with the cus- 
tomers’ requirements, the works manager will have 
more time in which to attend to his legitimate duties. 
Occasional errors must occur under the best possible 
conditions, but it will be readily admitted that their 
number, in works producing & considerable variety of 
machinery, is much greater than should be the case. 

When mistakes consist in sending machinery to а 
purchaser which is not.in accordance with his order, 
considerable expenditure may be incurred. Either the 
machines have to be returned or altered, or men must 
be sent out to do the necessary work; in both cases the 
expenses substantially diminish the profit on the sale 
of the machines, if, indeed, a positive loss is not 
incurred. Errors during the manufacture are not so 
costly, but they often total up to а large sum during 
the vear, hence the importance of making such arrange- 
ments as will avoid their recurrence. 

In addition to any direct outlay which can be traced 
to mistakes, а great deal of time is wasted in finding 
out how they arose and who is to be blamed for making 
them. Some small error may, and often does, oecupy 
an appreciable amount of time on the part of the 
manager, the chief draughtsman, the shop manager, 
and several lesser persons before the responsibility is 
properly fixed, and it is easy to see that if many inci- 
dents of this nature occur, heavy loss must result. 

There are three principal reasons for this state of 
things: firstly, an underpaid or overworked staff; 
secondly, the attempt to manufacture too great a variety 
of products in one set of shops; thirdly, the adoption of 
an unsuitable system of control, and it will be seen 
later that the removal of the second and third causes 
of errors will eliminate the first; in other words, if one 
factory be confined to the manufacture of several sizes 
only of one type of machine, and if the system adopted 
be of a simple and efficient nature, the duties of the 
staff will be so simplified that no excuse for mistakes 
will exist. 

In view of the above conclusions it is desirable to 
consider whether the present methods might be im- 


proved to such an extent as to enable a conscientious 
manager to have a full grasp of the work carried on 
under his control, whilst he still enjoys sufficient leisure 
to keep himself fit.. | 

Strong mental effort is exhilarating and healthy, pro- 
vided that it be not unduly prolonged; but nine hours 
а day spent over the worries and thought inseparable 
from such a post is as much as should be expected 
from any manager, and he should have his week ends 
free for recreation... Under the existing régime, a work- 
ing day of twelve hours is nearer the average, with 
extra time on Saturday and Sunday, thus entirely de- 
barring men holding such positions from the duties of 
citizenship, and unduly interfering with their domestic 
affairs. | 

The chief cause of complication in the control of a 
large works is the plan of manufacturing too many 
different articles, or too great.a number of types or 
sizes of one machine in the same series of workshops. 

Consider, for instance, & works making many dif- 
ferent sizes of continuous-current motors. Wide dif- 
ferences in design and construction must exist between 
the smallest and the largest. It is obvious that less 
effort is required to deal correctly with a limited number 
of sizes in which the construction is similar, than would 
be necessary for the successful manufacture of all 
machines from the smallest to the largest, involving 
acquaintance on the part of the staff and workmen with 
many different forms of construction. Hence the 
number of mistakes which occur in electrical engineer- 
ing works, several of which not only deal with all sizes 
of continuous-current motors and dynamos but also 
with other specialities, such as transformers, alter- 
nators, induction motors, &c., these different machines 
being manufactured in one series of shops and under 
the control of one staff. 

To better illustrate this point mention may be made 
of & large electrical works in which the following 
machinery was recently made in one series of shops aud 
under one staff. : 

Continuous-current motors and dynamos of 2 h.p. 
and up to any size ordered. Alternating motors and 
dynamos from 2 h.p. to the largest sizes, transformers 
of all sizes and to suit single, two- or three-phase cur- 
rent and locomotives, if ordered. 

This is not a specially bad case, but it will serve the 
purpose of illustrating the defects of such a system. 

To begin with, the drawing office has to deal with 
all these different types and sizes of machinery, and 
in a moderate-sized office the chief draughtsmun is 
expected to be a mechanical expert of sufficient experi- 
ence to produce the best designs in each case. One 
man cannot now effectively control a considerable num- 
ber of draughtsmen and at the same time keep himself 
up to date in several different specialities, and the 
result is that designs produced in such a manner cannot 
compete favourably in cost with those of other firms 
who confine their attention to a few sizes of one type 
of machine. The electrical designer has the same 
difficulties to contend with, and his productions will 
not come up to the standard of perfection required to 
enable the manufacture to proceed at a profit, which 
can only be attained by the close study of a few sizes 
of one design of motor or dynamo. 

In getting out designs for a new machine to success- 
fully compete with those already on the market, a great 


deal of patient experimenting and thought are neces- 


sary, particulars of competitive makes have to be col- 
lected, and the good or bad points must be carefully 
C 
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investigated; after this has been done the new design 
may be commenced, but as it proceeds every detail has 
to be thought out to obtain the cheapest possible con- 
struction. Patterns are made, inspected, and pared 
down to reduce the weight; sample castings are pro- 
duced and show further room for reduction of weight, 
or that some point in the moulding has been overlooked, 
involving a repetition of the process. The machining is 
next tackled, entailing a more or less fresh start with 
further experimenting. The same principles apply to 
other parts, the merits of drop forgings or maleable 
castings have to be compared, experiments must be 
undertaken with any parts which can be stamped or 
spun, and if electrical machinery is being dealt with, 
various kinds of insulation may be tried, both for ећ- 
ciency and the cost of manufacture. 

Finally, when an experimental machine is made and 
tested, various little disadvantages will be apparent, in- 
volving modifications to parts which will effect the 
design of the remainder, and in all probability a fresh 
machine will have to be built. 

All this work takes up & great deal of time and close 
attention on the part of the chief draughtsman, and it 
is obviously impossible for him to deal effectively with 
more than a few sizes of one type, as new designs have 
to be frequently got out if the firm's produets are to 
be kept up to date. In addition to this work the neces- 
sary jigs and tools require careful study, and almost 
as much time may be spent upon them as over the 
machines themselves. 

The above description of a chief draughtsman’s 
duties applies to a moderate-sized oftice in which some 
20 to 30 assistants are employed. In very large oftices 
the chief is often simply an administrative othcer and 
attends to the discipline and execution of orders for 
standard work, and he is not expected to superintend 
designing further than by providing the draughtsmen 
and keeping them in order. Specialists control the de- 
signing in such cases and spend a large portion of their 
time in carrying out experiments which would be super- 
intended by the chief draughtsman in a smaller office. 

The plan of making too many types and sizes also in- 
troduces disadvantages in the shops; the foremen and 
workmen will be frequently changing their attention 
from one class of work to another with a resulting loss 
of efüciency. 

In this eonnection the training of workmen is of the 
utmost importance, and those firns who have laid 
down new works for the manufacture of complicated 
machinery will be the first to admit the loss of 
efficiency until a set of men have become accustomed 
to the work. Where the оћсе statf, the foreman and 
the workmen are all freshly engaged and unused both 
to the work and to each other, the output will be ex- 
ceedingly low for the first few months, and the 
efficiency of the whole undertaking will go on improv- 
ing for years. i 

The principle goes right through the establishment. 
The works manager will not understand thoroughly 
the details of many different machines, and when 
called upon to interview purchasers or consulting 
engineers he will be compelled to post himself 
hurriedly in the matter under discussion before the 
expected visit, and even with such assistance he will 
not be able to talk about the advantages of the firm’s 
product in any particular line with that assurance 
which can only be given by a complete knowledge of 
the subject. 

Contrast such a business as has been indicated above 
with a concern devoted entirely to the manufacture 
of, say, continuous-current motors ranging in size from 
2 to 20 horse-power, perhaps six sizes in all. 

Such machines can all be of the same type ard 
appearance, and the electrical characteristies will not 


vary to any great extent. The management is a com- 
paratively simple matter, and all departments can be 
worked at a high state of etücieney without any undue 
strain upon those in control, the staff and workmen 
being able to acquaint themselves thoroughly with the 
work they have to do. 

New designs can be got out by the electrical designer 
and chief draughtsman from time to time, and these 
gentlemen will be able to devote a large share of 
their attention to this duty, with the result that their 
productions will be thoroughly abreast of the times 
and will be capable of being manufactured at a profit. 
Improvements must not, however, be overdone, and 
a line of sizes having been decided upon after such 
treatment, the manutacture should proceed without 
modification for 12 months to two years, according to 
the value of the articles made and the cost of the 
tools. . Meanwhile the designing staff will collect data, 
and experiment with a view to the next revision, new 
inventions will be brought out, fresh insulating material 
will appear on the market, and, in spite of every care 
in the first instance, it will be found necessary to keep 
on producing improved patterns, experience showing 
that finality and perfection are never reached. 

Whilst on this part of the subject it need scarcely be 
mentioned that all orders for special machines under, 
say, 200 horse-power must be refused, and that the 
manufacture should be carried on in batches of sutt- 
cient number to ensure the most economical production. 
No attempt must be made at any time to build a single 
small machine or to make modifications to oblige a cus- 
tomer, as such procedure involves extra cost which 
cannot be properly estimated, and which no purchaser 
will tolerate. Contractors and consulting engineers are 
now becoming accustomed to this attitude on the part of 
manufacturers, and no difficulty should be experi- 
enced in maintaining it. 

Some latitude in these respects must be allowed in 
the large sizes, and it will often be necessary to make 
both mechanical and electrical modifications to suit 
consulting engincers’ specifications, but in these cases 
care must be taken to fully cover the cost by an in- 
crease in price, unless the order be desired for the 
purpose of an advertisement. Special appliances on 
smaller motors or dynamos to enable them to be ecni- 
bined with other machinery to suit customers’ require- 
ments should be made by contractors, whose business 
consists in collecting the productions of different manu- 
facturers and assembling them in whatever form may 
be desired to suit any particular contract. Large manu- 
facturing undertakings тау still continue to do con- 
tracting work, but it should be done by an entirely 
separate department, possessing a similar equipment 
to any other contracting business. | 

Several firms have already adopted the methods in- 
dicated above, and have devoted their attention to the 
production of a few sizes of one machine, the result 
being that they can afford to undersell the old-fashioned 
makers, and at the same time secure larger profits for 
themselves. There is no doubt that manufacturing will 
in future be much more specialised than at present, 
and different classes or even sizes of machinery will be 
produced in separate buildings or departments having 
a manager over each who will carry on his concern on 
the lines of a separate business, and will be responsible 
for the successful results of his part of the undertaking. 
Before very long those firms who have not adopted 
these methods will find it impossible to compete with 
their more enlightened contemporaries. 

The question of supplying patterns, castings, forgings, 
insulation, &c., to what may be called the manufac- 
turing part of the work has next to be considered. 

With regard to the pattern shop, no advantage would 
attend the division of this part of the work into see- 
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tions dealing with the various sizes of machine. Hence 
this department will provide patterns for alb the dif- 
ferent series of workshops comprising the whole under- 
taking. 

The brass foundry is now often treated as a separate 
business, and no argument in favour of adopting this 
course need be put forward. 

Many manufacturing concerns do not include iron 
and steel foundries, but prefer to purchase castings 
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labour and material involved, plus rates to cover shop 
and establishment charges. Castings are always 
charged by weight according to certain classes, heavy 
castings being priced lower than light ones. The cost 
of forgings can be made out in the same manner, and 
electric current will naturally be charged for by the 
B.O.T. unit. This system gives the foremen of each 
section the opportunity of showing good results, and 
there is no reason why they should not be encouraged 
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elsewhere; hence if such departments be installed the 
work would naturally be carried on in separate build- 
ings as distinct concerns. , It would be desirable in a 
large foundry to divide the output into light and heavy 
castings, whieh would be moulded in different depart- 
ments under the control of separate foremen, but the 
principle of doing the work at fixed prices and making 
the gross profits cover all charges should be adhered to. 

Forgings should also be treated in & similar manner, 
and the foreman smith must be & man of süflicient in- 
telligenee to requisition his'ówn material and stores, 
and to carry out all orders entrusted to him at reason- 
able prices. iad 

Power and lighting wilt be-effected by electric cur- 
rent generated under the supervision of the power en- 
gineer, the latter being responsible for all the electrical 
apparatus and driving gear throughout the works, which 
he will keep in working order. | Each department is 
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charged for current, but should any failure occur the 
power department will be debited with the cost of delay 
thus caused. 

All the above departments should be run as separate 
businesses, and patterns, castings, and forgings must 
be charged up to the other sections of the undertaking 
from which orders will be received throuch the buying 
department as described below. These separate con- 
cerns Will be debited with their share of establishment 
charges, and their output will be priced up at figures 
which balance the cost of production as nearly as pos- 
sible. 


Patterns will be charged for according to the actual 
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Fic. 1.—ExECUTIVE ORGANISATION. 


to further efforts by a bonus system based upon profits, 
but to make this possible the prices must be arranged 
to allow a small margin of receipts over expenses. 

To more clearly illustrate the system put forward, 
recourse may be had to diagrams showing the executive 
organisation and the flow of material in an undertaking 
devoted entirely to the manufacture of continuous cur- 
rent motors and dynamos from 2 h.p. up to the largest 
sizes. The concern is split up into three separate 
series of workshops, devoted respectively to the pro- 
duction of machines rated at 2 to 20 h.p., 20 to 200 h.p., 
and above 200 h.p., the works manager of each depart- 
ment being directly responsible to the general manager. 

Fig. 1 shows the executive organisation, and Fig. 2 
the flow of material, a diagram of the shops devoted 
to the smaller sizes of machines only being carried out 
in each case. 

Before describing the organisation required to carry 
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Fic. 2.—Dracrau SHowiuc Frow or MATERIAL. 


the above system into effect, mention may be made of 
the '' buying department." 

In a large undertaking comprising a number of dif- 
ferent works, it is found advantageous to instal a cen- 
tral buying department, which purchases all material 
and machinery in response to demand notes from the 
various sections of the concern. By this means larger 
consignments can be ordered at once, and more favour- 
able terms ean be obtained, than if each manager pro- 
cured small lots of goods as required. In connection 
with, and under the control of, the buying department 
is a distributing store, whose duty it is to receive all 
goods entering the works and despateh them to the 
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various section stores or other destination. The distri- 
buting storekeeper will also be responsible for ascertain- 
ing that the goods are in accordance with what has 
been ordered, and will see that deliveries are made 
in due course. Having fully set forth the advantages 
to be obtained by specialisation in manufacturing, the 
procedure and necessary forms and books for carrying 
on a section of a works laid out as described above will 
now be considered. 

The system required for this purpose will include the 
filing of correspondence, the issue, of instructions to 
the workshops, the obtaining of prime costs, the com- 
putation of wages, and the despatch of the product; 
beyond these limits all the clerical work will be per- 
formed by the general executive offices or the sales and 
buying departments, and the procedure can be effec- 
tively superintended by an accountant. The general 
manager must possess а certain amount of technical 
experience to enable him to control the various sections 
of the undertaking, but these sections will all be pre- 
sided over by specialists, who should provide all the 
expert information required. These section managers 
or their assistants should not, however, be called 
upon to waste their time in dealing with copying or 
routine work, which can be equally well performed by 
clerks having no technical knowledge. The following 
general principles should be observed :— 

(1) All opportunities for misunderstandings and dis- 
putes must be avoided, and important instructions from 
one department to another should be signed for by the 
recipient, to fix responsibility. 

(2) In designing printed forms the persons who will 
have to use them should be fully consulted, and it is 
desirable to repeat this course each time a new batch 
is ordered until perfection is reached. 

(3) The rules of the system should be of such & nature 
as to compel observance by routine. For instance, in 
the case of altered patterns, it must not be left to the 
individual draughtsman to decide whether or not а new 
number shall be given or to cancel the old number if 
a new one be given. 

The forms illustrating the description of the system 
put forward below may require modification to suit vary- 
ing conditions, but the prineiples remain intaet, and 
can be applied to any kind or size of engineering works 
devoted to the manufacture of machinery from work- 
ing drawings. i 

The works manager will not be troubled with outside 
correspondence, excepting as regards the engagement 
of his staff or workmen, but a considerable number 
of letters will be received from and sent to other de- 
partments; it is therefore desirable to institute a 
register in which all letters received are entered imme- 
diately they come to hand, a specimen page of this 
book being given in Fig. 3. Paper-covered manuscript 
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Fic. 3.—Lerrer REGISTER.—SIZE, FOOLSCAP. 


books of a cheap description are quite good enough for 
this purpose. The thickness should not exceed 50 
pages, otherwise the wear and tear of entry over a 
long period will damnage the binding. When full, the 
dates of commencement and completion ean be marked 


on, and the books put away on a shelf for future refer- 
ence. These registers are seldom referred to, but the 
information contained in them is sometimes very 
useful, and they are quite worth the trouble of keeping 
up. | 
Each letter is stamped as shown in Fig. 4, which 
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Fic, 4.—Letter Stamp.—Size, 17х14”. 


explains itself. It is thus always possible to state 
definitely whether a certain letter has been received or 
not, and if a reply has been written, which would not 
be the case without the register and stamp. 

All notes and papers from whatever source will be 
treated in the same way, and those relating to order 
numbers should be filed under the latter, as explained 
further down, all other papers under the names of the 
senders in alphabetical order, excepting communica- 
tions from the general manager, the buying depart- 
ment, the sales department, or other sources of fre- 
quent correspondence, which will have separate files 
allotted to them. A considerable number of letters 
will be received from and sent to the sales departmnet 
in connection with the 8. D. O.'s explained below. 
such correspondence being filed in the S. D. O. covers. 
A file will also be reserved for this department to 
receive papers relating to other matters. In all cases 
copies to the replies should be filed with the letters. 
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Fic. 5.—Sares DEPT. ORDER.—QUARTO SIZE. 


and it is scarcely necessary to state that date order 
must be strictly observed. 

With regard to the files themselves, a plain cover 
is the best and cheapest arrangement, and it сап be 
made from а piece of thin presspahn or stout manilla 
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paper 18 in. by 11 in., folded down the middle. These 
binders are best kept in trays or drawer: 12 in. wide 
by 10 in. deep, the oldest covers being removed from 
time to time and tied up in bundles and packed away 
on shelves where they can be referred to it necessary. 
Letters not exceeding quarto size have been allowed 
for in the above method, as the small number of larger 
papers received can always be partly folded to suit 
the covers. А private letter file under lock and key 
in Which to store letters relative to the engagement of 
staff is essential, and a staff book in which to note 
down all particulars in connection with each assistant 
will be found very useful. 

Orders received from the sales department, known 
as У. D. O.’s, are made out on the form shown in Fig. 5. 

They should be stamped immediately on receipt with 
the date and time, and a receipt form must be initialled 
by or for the works manager, and returned to the sales 
olice to prove delivery. 

After stamping, the number and main particulars 
of each order will be entered in a plain guard book in 
which @ page is reserved for this purpose, the order 
being subsequently gummed in together with any corre- 
spondence relating to it. | 

The orders are now sent to the warehouseman, the 
goods despatched, and advice notes sent to the sales 
departinent for transmission to the customers, the 
orders being returned to the works manager's office 
for filing in the guard book described above; by means 
of this procedure both the works manager and the 
sales department will know the position of each pur- 
chaser’s order, and can urge it forward if any delay 
is apparent. 

The warehouseman will advise the works manager 
when the stock of each size of machine has been re- 
duced within an agreed-upon limit, in which case a 
manufacturing order (M. O.) will be issued by the 
works manager for a number of machines of this size 
to be built, and we will follow one of these orders 
throughout the works. The M. O. form shown on 
Fig. 6 will be supposed to contain an order for 50 


© 


M. О. 250. 

No. off 50. 

Description Motor Carcasses. 

Remarks 3) armatures to be wound for 220 volts; 20 armatures for 
Fields to be left unwound. 

Fic. 6.—MANUFACTURING ORDER.—SIZE, 8" x5". 


Manager’s Office, Nov. 30, 1906. 
Size 7" x 2k”. 


Complete in 6 weeks. 


44" volts, 


vin. by 24 in. motors, the size consisting of the length 
and diameter of the armature core. 

It will be assumed that the designs have been ap- 
proved and the working drawings made, hence the 
work of issuing instructions to the shops is perfectly 
straightforward, but it is desirable for this work to 
be done under the supervision of the chief draughts- 
man; the M. O. is consequently sent to the drawing 
othee, where a cover will be reserved for it, the order 
being pasted on to the left-hand side of the cover. 
A copy is then handed to a draughtsman, who will 
prepare the necessary papers and drawings. The first 
operation consists in making out a complete list of 
parts, as partially shown in Fig. 7; every detail is 
mentioned, and the reference numbers simply run con: 
secutively on each drawing. Four copies of each list 
of parts will be required, one as a drawing office record, 
and the remaining three for the officials indicated 
below. For purposes of identification, both reference 
and drawing numbers are quoted thus: 3/184, which 
can only refer to one thing, and can always be traced 
by reference to drawing No. 184. A sample drawing 
is shown in Fig. 8 of the commutator end cover com- 
plete, and Fig. 9 makes clear the system of setting 
out the details common to each series of machines. 

These drawings illustrate the following rules :— 


(1) Each part is marked with a reference number. 
(2) All parts detailed on other drawings are marked 
with reference number and drawing number. (8) If 
possible, any details which belong only to the particular 
part are given on the same sheet; in this instance the 
shutter ring is the only such detail; all other details, 
excepting the cover itself, are common to several sizes 
of motor, having the same diameter of armature core. 
(4) The material and form of the stock from which 
each detail is made are stated. (5) Each detail draw- 
ing should be lined out as shown in Fig. 9, and for 
issuing to the shops the details are cut up and pasted 
on to presspahn sheets, and afterwards sized and 
varnished. (6) The description given in the list of 
parts is marked against each item. (7) The number 
off for one set or machine is stated in every case. A 
rubber stamp should be used for items 1, 4, 6, and 7 
against all details; this ensures the insertion of all 
the particulars referred to. More mistakes are made 


М. О. 350° Хо. Ой. 50 Size 7" x A4" 
Machine Nos. 651—700 Complete in 6 weeks. 
Boma ES ura ette ER Rer ED ИРЕТ 
| | 
Ret рне. Date | Description, | Demand | Delivery | Ше? Matera 
ыы en л з се ше ие ж: 
1 | 270 | Machine complete, ax T | 
E КОШЫН Field magnet до. — | тен 
er ee Field maguet РЕР Dec. 3 | ae 
8 973) Pole shoes ...... ы mE 
Оз 22 D Screws for do. | Stock EE 
Оло Locking washers., -€ | OO 
(1:189 Kyebolt s ыле 
ox (PEE 
2 | 273 m Com. end cover.. Dec, 3 mE 
(8 [IM ‘Bearing brass.....) Stk = 
(6/198. Screw for do. n| ,, M ME 
E ГШ Oil ring о | ys UTI ш 
отм Oil cover........... | E ie uem 
 8|N9, Oil cock .... „| mM 
n Screws to magnet | a mE 
3! 273 EN Shutter ring | Dec. 3 mE mm 
ES 278 RE. Bracket for do: N " Е mE NN 
ышы pga as eee rte bl e ге 
5,273 Bolt for do. ... | Stock | | 
үл ! 
| 
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Fic. 7.—List or Panrs.—FooLscAP SIZE. 


in respect of drawings which have been modified than 
from all other sources of error put together, and a 
hard-and-fast rule should be strictly adhered to that 
after a drawing has once been used for the manufacture 
of machines or parts which have not been scrapped, no 
alterations affecting the interchangeability should ever 
be allowed. If an error has been made by the draughts- 
man resuiting in the production of certain parts which 
are useless, the mistake may be put right, but a note 
should be gummed to the shop drawing calling atten- 
tion to the altered dimension. | 

It is much better to spend a little more time in the 
drawing office over making a new tracing than to 
incur wasted time in the shops and risk of error. One 
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important rule may hence be emphatically laid down 
as follows:—The list of parts must show exactly what 
drawings are required on an M.O., and the drawings 
must contain all the dimensions and particulars re- 
quired for this M.O., but dimensions or notes refer- 


Fic. 8. 


ring to previous orders must not appear in any form 
whatever. If this rule be strictly adhered to, mis- 
takes will become rare, and more time will be saved 
from looking up records than is required to make new 
tracings. All drawings should be traced upon linen, 
the tracings only being kept. Each tracing will be 
numbered consecutively as made, and a card index 
giving the particulars shown in Fig. 10 must be kept 
for purposes of reference; cancelled numbers should 
appear on the cards with a note against them as shown. 
Patterns can be numbered with the complete refer- 


SS SSSSSSSSSS 
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number order. The numbers should be indicated by 
raised figures attached to each pattern, so that they 
wil appear clearly on the castings for purposes of 
reference. 


The question of altering obsolete patterns is a 


matter of some importance, and for the sake of 
economy this course must often be taken when only 
slight modifications are required for a new design of 
machine. 
to settle, and need not affect the system pursued in 
the drawing office; but the foreman pattern-maker 
must cancel the old number in the index, as the latter 


It is entirely а question for the pattern shop 


will be used for stocktaking purposes. 

After preparing the drawings and the list of parts, 
demand notes for material must next be written out 
by the draughtsman upon the forms shown in Fig. 12. 


REF. | 16 
| DES. | Com. Nut 7% - DES. | x- 
Steel Forging à 
| NO. | 


1 


184 


Ета. 9. 


ence numbers, consisting of the plain reference number 
over the drawing number, and a card index must be 
kept as shown in Fig. 11, duplicate cards being sent 
to the pattern shop, which will keep a similar record. 
A card should be reserved for the patterns on each 
drawing, and the indexes will be arranged in drawing 


These forms are printed in duplicate. One copy is 
sent to the works manager, who adds the delivery date, 
the other being kept as a record in the drawing office, 
material being demanded in this way from the buying 
department, whether obtained from outside sources or 
from other sections of the undertaking. 
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The drawings, demand notes, and lists of parts com- 
prise the whole of the instructions required from the 
drawing office to execute a manufacturing order. 

In the list of parts (Fig. 7) the columns ‘* demand 
note ' and *‘ date delivered ” are required by the works 


Drg. Date. ` Size. 


| Description. 
273 Dec. 5 | T x 24” Com. end cover complete. 
———— ЕЕЕ ЕЕС — ——————— 
274 Dec, 2] 
275 Cancelled. 


rrr | er — 


bi Pulley end do. 


Fic. 10.—Tracinc INDEX.—SIZE, 43" х 55" CARDS. 


manager, and he will attach another sheet to the list, 
as shown in Fig. 18, the use of which will be explained 
later. To save any dispute as to delivery of papers 
to the works manager’s oftice, or to the buying de- 
partment, receipt forms are used printed in duplicate, 
one copy being retained for reference until the receipt 
is returned. 

The works manager, having received all the drawings 


Ref. | Drg. Size. Description. 
i j 
3 | 184 7x — | Bearing brass. 
| 
18 | $5 » | ond nut. 
1 ! a i | Oil cover. 


| 
| 
| 
| | 


| | 
Fic. 11.—Patrern InpeEx.—Size, 43" х5)" CARDS. 


and demand notes in connection with an '' M.O,,"' 
will first fill in the delivery dates for his material, and 
then send the demand notes to the buying department 
with a receipt form as described above, the ‘t demand 
note" and '' delivery asked for ’’ columns on his list 


РРТС Те 19...... 
Хо. ог | Description Ref. | Drg. ' Deliver 
quantity SERRE No. ' No. in. 


Fic. 12.—MarERIAL DEMAND NOTE.—QuvuaRTO SIZE. 


of parts being marked to indicate when this has been 
done. The next operation is to issue the job and 
material cards to the shops, together with the draw- 
ings. Fig. 14 shows ап example of a job card suit- 
able for a recording clock. An apparatus can be ob- 
tained which will record the time of some 50 men 
for a week, with spare columns for names, total hours, 
rate, and wages; the sheet can also be extended to cover 
piecework bonuses and overtime, making it available 
as a complete wages record, which can be pasted into 
a guard book. It will be noted that the reference 


number is used as a Job number. The job cards are 
made out by the piecework superintendent in the works 
manager's office, who will settle piecework prices, and 
who must therefore be closely in touch with the various 
shops. This official will be supplied with a copy of 


 —————— ———————— ——À 
| | | 


Drilling. | E Testing. | Painting. 


1 


linge Tereing. Stamping. Fitting. | Erecting. 


| 
Nu NM сан ME EN 


Fic. 13.—ExtTension SHEET FOR LIST or PARTS. 


the list of parts, to which he will attach a similar 
extension sheet to that used by the works manager 
and shown in Fig. 18; and as the job cards are made 
out, these columns can be marked to indicate that 
the various items have been dealt with. The cards 
with the usual receipt form are issued to the fore- 
men, who will keep them under the M.O. numbers, 
and will thus be enabled to know what work is ahead 
of them. As the jobs are completed, the cards, after 
the abstraction of the bonuses, must be returned to 
the manager's office for entry on his list of parts in 
the columns shown in Fig. 13; he will thus have an 


Reference №о..................... 


Orr. | Hours. | 


"езѕсгірёіор...................... 1 

SQ 

"rc = 

Фә 

оао ажа жж ее еее е ә... 2 

Tools гедоігей.................... 2 

к” 

. 2 

Я 

«зе» ео» ton eee ees Bes server озо ens еэ 9*9 UT 

а Q 

Jigs required... zi 

5 

“ОООО ЛУГУ А", = 

£ 

en ооо ee cee eee mae (ssh t] |t sr t eee © 

"ж 

Ea 

3 

Total hours worked...... ...... 7% 

- 

Hours allowed. .................-- © 

: Dir SERLO. г ыч 

If job not finished at 20th Rate..... Маер. г 2 

stamping, record to be con- | Cost day time......... 
tinued on fresh card. ТИИ 

Only one card to be in pos- ОПМЗЯЗ.......«...+еве fth каже + 

session of workman at one time. | Total совф............ enn 

This ticket to be recorded оге Foreman's initials...... ............ 

апа put iu proper r&ck before 
taking up another job. Inspected Ыу..................... ..... 


(Front.] [Back.] 
Fic. 14.—Lasour Carp, 3”х7". 


automatic and continuous report of the position of 
each order under his control. When they have served 
this purpose, the job cards will be passed on to the 
prime cost clerk, who will enter the costs against the 
reference numbers on the third list of parts, which 
will have the extension sheet shown in Fig. 15 annexed 
toit. This sheet may be used in the following ways :— 
(1) The total labour on each item may be noted in the 
last column but one. (2) The total labour and material 
on each group of items can be carried out in the last 
column. (8) The last column can be added up, giving 
the total cost for the complete machine. (4) The 
column preceding it may be made to give the total 
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Planing Total Total 

Drilling. and Fitting. | Erecting. Testing. | Painting. Material. each each 
milling. item. group. 


——' a ————— eee 


Fic. 15.—ExrENsION SHEET FoR Prime Cost List or Parts, 13’ x16". 


labour in a similar manner. (5) The columns drilling, 
turning, &c., can be totalled if desired. It will be 
seen, therefore, that these prime cost extension sheets 
are arranged to meet every possible requirement in this 
respect. Material cards, shown in Fig. 16, will also be 
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Foreman's signature ...... .............. RE ME 


[Back.] 


Fia 16.—MATERIAL Carp. Size, 4j" x34". 
prepared in duplicate by the piecework superintendent, 
and issued to the storekeeper, who will send the 
material to the foreman concerned with one copy of 
the card. Entries will be made by the piecework super- 
intendent on his list of parts to indicate that the cards 
have been sent to the storekeeper, and both the latter 
and the foreman will have to sign receipts as the 
cards are delivered to them. Гас) foreman must have 
an enclosure under lock and key, divided into bins 
labelled with the M.O.'s, in which he can lay out small 
and medium-sized parts waiting to be operated upon; 
heavy parts may be sent direct to the machines, which 
will have sufficient space round them to accommodate 
a reasonable amount of work ahead. In some cases a 
certain amount of material or valuable scrap may 
remain over after the job has been completed. This 
stuff will be returned to the stores with the material 
сага, the back of which is arranged for this purpose, 
to be subsequently credited to the M.O. in the stores 
ledger and the prime cost lists. The storekeeper’s cards 
will be entered in his ledger and passed on to the works 
manager for delivery entries on his list of parts and 
for marking up the priees of material in the prime costs 
records. 

Labour and material have now been completely pro- 
vided for, excepting as regards breakages or bad work- 
manship, resulting in the scrapping of various parts. То 
prevent delay the works manager will increase the 


orders for material on the demand notes as may be 
dictated by his experience or judgment, but these extra 
parts will not be issued to the foremen excepting on 
receipt of a requisition, which must state the reason 
that extra material is required; these notes will be made 
up in manifold books, and after receipt by the store- 
keeper will follow the material cards to the works 
manager. 

An inspector with several assistants, according to the 
amount of work to be checked, is required in any works 
turning out interchangeable machines, and a complete 
set of drawings must be issued to him in connection 
with each order, these drawings being returned to the 
drawing office after the order has been completed. 

A similar set of drawings will also be required by 
the works manager for making out the labour and 
material cards, and for purposes of reference. These 
sets of drawings should be printed upon cloth and 
bound together at their right-hand ends on rollers. 

To summarise the above procedure, the drawing- 
office have to issue the following instructions with each 
M.O.: three lists of parts, one set of demand notes, 
one set of shop drawings on boards and presspahn 
sheets, two sets of drawings on cloth mounted upon 
rollers. | 

The works manager's office issues to the shops one 
set of drawings, one set of labour cards, two sets of 
material cards; and to the buying department one 
set of demand notes. All shop drawings should be 
returned to the drawing office immediately an order is 
completed, those whieh are in good condition being 
re-issued with the next order for the size of machine in 
question. 

The effect of the above system is to provide all de- 
partments with records showing the progress of the 
work in hand. The works manager has his list of parts, 
which tells him exactly what has been done; the chief 
draughtsman has а full record of the work carried on in 
his department; the piecework superintendent can refer 
to his list of parts to ascertain that all labour and 
material cards are issued; the foremen know what work 
is ahead of them by the labour cards and the material 
received from the stores; last, the prime cost, either 
as a total or detailed to any desired extent, is recorded 
within a few days of the working operations. 

In addition to the M.O.'s, a certain number of stand- 
ing orders (S.O.'s) must be provided and numbered, a 
list of such orders being given to the foremen and 
storekeeper. These orders will cover shop charges such 
as general labour, upkeep of tools, oil and cotton 
waste, and other obvious items, but they must be 
strictly confined to the purpose for which they are is- 
sued; new work, such as alterations or additions to 
plant, will form the subject of special orders, requiring 
the sanetion of the general manager. The cost of labour 
and material, usually known as the prime cost, has now 
been fully provided for, but to obtain the actual cost 
of production what are known as “© shop charges '' have 
to be ineluded. These charges consist of rent, rates 
and taxes—interest on capital—cost of power, lighting, 
and heating--supervision—depreciation, &e., &e., and 
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several methods of estimating the additional cost of 
these items are in use. General practice favours the 
plan of adding в percentage to the cost of labour; 
another method consists in charging an hourly rate; 
lastly we have the system introduced by Mr. Hamilton 
Church, and fully described in the Engineering Maga- 
zine from July to December, 1901. 

The total expenditure on any shop which cannot be 
charged up directly to each job, and the amount spent 
upon labour as shown by the job cards, having been 
ascertained for a definite period, it is a simple matter 
to add a percentage to each job to cover these indirect 
charges. Unfortunately, this plan is very inaccurate; 
supposing, for instance, that the percentage to be added 
is ТӘ per cent., and that a job is done in six hours by 
a man whose rate is 8d. per hour. The labour cost will 
be 45. + 75 per cent., equals a total of 7s. Now if the 
same job is done by a cheaper man at a rate of 6d. per 
hour who takes eight hours over it, the cost will be 4s. + 
75 per cent., equals a total of 7s. as before; but if in 
the first case standing charges for six hours cost 8s., 
in the second example the cost allowed to cover these 
items for eight hours is the same. Provided the per- 
centage 1S correct in the first instance, the cost of the 
job should be 8s. when done by the lower-priced man. 

To enable an hourly rate to be charged for indirect 
expenditure, the total cost from this source is obtained 
as for the percentage system, and this figure is divided 
by the number of hours worked during the period de- 
cided upon, giving a rate of so much an hour to be 
added to each job according to the time taken over it. 
This system has the advantage of showing the import- 
ance of getting the work done quickly, but it fails to 
account correctly for the difference in the cost of opera- 
tion of a large expensive machine and a small cheap 
one. 

The system introduced by Mr. Hamilton Church may 
be best understood by imagining a machine shop 
divided up into compartments each containing one 
machine. "These compartments are rented to indepen- 
dent mechanics at a charge which will cover rent, 
rates, and taxes, interest and depreciation on buildings, 
power, lighting, heating, &c. Supposing each mechanic 
to work full time, he will be able to add a definite 
hourly charge on his product to cover the rent. If 
work becomes scarce, and he can only keep at it for 
half his time, this charge on the product must be 
doubled or money will be lost, supposing the product 
to be sold at cost price in the first instance. Оп these 
lines a charge for each machine can be made according 
to the space taken up. - 

This method of estimating shop charges is obviously 
the correct one to &dopt, and it can be easily worked 
alter the machine rate has been fixed. Such items 
as interest on capital invested in the land and build- 
ing, taxes, insurance, depreciation, heating, lighting, 
power, interest on capital cost of each machine, and 
depreciation on ditto, repairs to machines, &c., have 
lo be allowed for, and they can all be reduced to a 
charge per square foot of floor space taken up. 

The same principles are followed in connection with 
fitters or erectors who occupy a certain space in the 
form of a bench with standing room, or accommo- 
dation for the machines which they are erecting. 

Power will be charged by the horse-power hour or 
the kilowatt hour as may be found most convenient, 
and the capital charges on the generating and distri- 
buting plant will be based upon the assumption that 
each machine works full time. Countershafts and 
other gear used specially to operate one machine must 
be included in computing the machine rate. 

Following out these principles, it will be found that 
all indirect shop expenditure ean be included in the 
manner above described, so that theoretically at the 
eud of a financial period the total charged by machine 
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rates will exactly equal the cost on shop charges as 
shown by the accounts kept for these items. 

Practically some loss of efficiency must take place, 
machines will be idle part of their time, and the work- 
men will lose time in changing from one job to another; 
consequently the accounts for shop charges will show 
a total expenditure in excess of the totals charged by 
the machine rates; this difference can be added as a 
percentage of the latter, and it will serve to show the 
efficiency of the shop in question. In busy times the 
percentage will be low, and when orders fall off this 
supplementary rate will rise. 

It will be noted that provision has been made on the 
job card, Fig. 14, for the machine rate, and also for 
а percentage to cover the supplementary rate. 

This method also has the advantage ot clearly show- 
ing the effect of overtime and night shifts. 

Those interested in this question of shop charges 
are referred to Mr. Church’s articles, in which the 
subject is exhaustively dealt with, and where con- 
vincing arguments in favour of his system will be 
found. General establishment charges are also touched 
upon, and an improved method of allocating them to 
the various products is fully set forth. 

Some explanation may be given of the application 
of these methods to new experimental designs and 
large machines built to customers’ requirements. 
When improvements have become necessary, an M.O. 
is made out for an experimental machine of medium 
size, including the tools required to make it; and all 
experimenting is debited to this order, to which the 
final approved motor will be credited at the prime cost 
of the first batch ordered for stock. The tools will 
also be charged up to the experimental order; the 
latter will thus show the cost of redesigning, which 
must be wiped out by profits on the sales of the new 
type. After one size has been dealt with in this 
manner, the remaining sizes may be lumped on one 
order, as it will be а comparatively simple matter to 
introduce similar modifications into their construction. 

With regard to large machines, which will be built 
as ordered instead of for stock, the system set forth 
above will be found quite as effective as for the smaller 
sizes, the only difference in procedure being that de- 
mand notes for material and drawings to pattern- 
makers will be issued before the list of parts, which 
will follow on with the drawings for the machine shop 
as quickly as they can be prepared. Columns on the 
drawing office and managers’ lists of parts are pro- 
vided for inserting the dates when these papers are 
issued and received. In addition to the manufacture 
of complete machines, orders must be put through for 
such parts as are common to one series of machines 
having the same diameter of armature core, or for 
parts which may be required by all sizes. These orders 
will be handled in exactly the same way as described 
above, but great care must be exercised in issuing 
them, otherwise an accumulation of obsolete stock will 
result. As far as possible, the numbers should be 
limited to the requirements of the complete machines 
ordered or in prospect; but for pulleys, slide rails, &с., 
which are wanted by some customers and not by 
others, the exact quantities cannot always be esti- 
mated. 

It will now be seen that а complete manufacturing 
system has been set forth which is suitable for either 
a small works or а large undertaking split up into 
several sections; it may be contended that too many 
printed forms are required, making the system costly 
and complicated, but the use of these forms saves a 
great deal of writing, and ensures the inclusion of all 
particulars required which would often otherwise be 
forgotten, leading to mistakes and general loss of 
money. Accurate accounts of time and material which 
eost money are as important as the correct keeping 
of books which record actual money transactions. 

D 
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The system of reference numbers is found to be of 
great advantage, as these numbers can be used for the 
following purposes :—(1) As a reference in correspond- 
ence between departments. (2) As pattern numbers. 
(3) As job numbers. (4) The reference numbers can 
be stamped upon all parts, thus facilitating the ordering 
of spares by customers. It will also be observed that 
the works cost is recorded upon copies of the lists of 
parts, thus saving an elaborate set of books for this 
purpose. 

The foundries, power department, pattern shop, &c., 
will all require simple systems of their own which are 
not deseribed here, as this article is only intended to 
apply to the strictly manufacturing part of the busi- 
ness. In conclusion, it may be stated that all parts 
of the system put forward are in actual use, and a 
combination of the good points in other organisations 
has been aimed at in setting forth the above methods. 


Institution of Electrical Engineers.—Students’ Section.—The 
third annual dinner of the Students’ Section of the Institution 
of Electrical Engineers was held on Thursday last at the 
Holborn Restaurant. Mr. A. L. Kavanagh (chairman of the 
students’ section) presided, and about ninety persons were 
present, including several visitors, amonyst whom we noticed the 
following: Dr. R. T. Glazebrook, F.R.S. (President), Mr. W. 
M. Mordey, Mr. F. Gill, Mr. Robert Hammond, Mr. J. H. 
Kingsbury, Dr. C. V. Drysdale, and Mr. C. G. Lloyd (secretary 
of the institution). The toast of ''The President and the In- 
stitution”? was proposed by Mr. A. G. Ellis (vice-chairman 
of the students’ section), who, after certain humorous pre- 
liminaries, spoke of the various fields of usefulness of the 
students’ section, which he defined as the missing link between 
the technical colleges and the world outside. The toast was 
replied to by Dr. Glazebrook, who expressed his appreciation 
of the work of the students’ section, and referred to the need 
for close co-operation with the institution itself. “The Students’ 
Section" was proposed by Dr. C. V. Drysdale. He referred to 
the progress which has been made by the section since the 
time, some ten years ago, when he had acted as its secretary, 
and went on to a general survey of the condition of electrical 
engineering in this country, which he viewed from a very pes- 
simistic standpoint, comparing the natural caution of the British 
race to self-induction in an alternating circuit, which produces 
a lagging effect. Mr. А. L. Kavanagh, in his reply, modestly 
attributed most of the present prosperity of the section to its 
two indefatigable secretaries, Mr. E. W. Moss and C. H. 
Stevens. The toast of “The Colleges” was proposed by Mr. 
B. A. Tubini (Finsbury Technical College). He alluded to the 
remarks often heard that we were behind other countries, even 
from the heads of technical colleges, and asked, if this was the 
case, why were they not taught the remedies in the colleges? 
He wished the new Imperial Technical College every success, 
although he, for his own part, was quite satisfied with what 
they had got already. In the absence of Professor Silvanus P. 
Thompson, the toast was replied to by Mr. Robert Hammond, 
who, in a speech of some length, admirably combining humour 
and sound advice, told his hearers what Professor Thompson 
would have said had he been present, and related some amusing 
experiences in America. Mr. E. W. Moss proposed “The Guests,” 
and in the course of his speech announced that arrangements 
were being made for a visit this vear of the students’ section 
to Switzerland. Mr. Mordey replied in an excellent speech, 
and was glad of the opportunity to express his entire disagree- 
ment with the pessimistic view of electrical engineering in this 
country which had been expressed by Dr. Drysdale earlier in 
the evening. It seemed to be an English characteristic to de- 
preciate ourselves and exalt foreigners, but he stated emphati- 
cally that there was no justification for the unfavourable com- 
parisons, that he was so tired of hearing, between British 
electrical engineering and Continental and American results. 
He had gone into the matter carefully a short time back, and 
could put one or two facts before them. Regarding electric 
supply, he had made a comparison between the average of the 
twenty largest towns in Germany and the twenty largest towns 
in Great Britain, and found the output per head of population 
twice as great in this country as in Germany, while price 
charged here was only about one-half. In America it was ditli- 
cult to obtain figures, but in the larger towns gas was used 
for a much larger proportion of the private house lighting than 
on this side. Another significant fact was that in America 
the average value of the shares in electric supply concerns 
was much below par, while in this country the average was 
above par. Much was claimed abroad as to the high degree 
of technical training received bv engineers, but he would call 
attention to the fact that in both America and Germany (par- 
ticularly the latter) these highly trained technical and scientific 
men were paid salaries little better than workmen. The 
speeches were interspersed with a musical programme, contri- 
buted entirely by members of the Students’ Section. 
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THE SUBSTITUTION OF THE ELECTRIC MOTOR 


FOR THE STEAM LOCOMOTIVE 


à LONG paper was read on the above subject by L. B. 


Stillwell and Н. St. Clair Putnam at a meeting of the 
American Institute of Electrical Engineers, on January 25th 
last. After some prelininary remarks the authors considered 
the economic aspect of the subject, and referred to the more 
unportant factors which co-operate in securing for electric 
traction an increase in earning power. 

The more important considerations which affect gross earnings 
in the case of passenger services are dealt with below :— 

Frequency of Service.—The motor-driven, interurban car oper- 
ating upon scores of lines in competition with steam railway 
service has convincingly demonstrated its ability, not only to 
attract business from competing steain lines, but also to create 
new business. ln comparing results attained by the competing 
systems in such cases, it is impossible, of course, to state in 
terms of precision how far frequency of service is responsible 
for the remarkable results observed; it is sutlicient here to say 
that of the several causes contributing to the success of lines 
using electricity, the operation of train units or of single cars 
upon close headway is recognised to be especially attractive. 
lhe advantages resulting from frequency of service become 
relatively less as the length of run is increased. It 15 recog- 
nised, however, that the operation of trains under close “headway 
generally increases trallic, even where the haul is of considerable 
length, as shown by the experience of the Philadelphia and 
Reading Railroad in operating its fast trains upon one-hour 
headway between New York and Philadelphia. 

Npeed.—' The possibilities of operating by electricity at speeds 
exceeding the maximum which can be obtained safely in steam 
operation, owing to the elimination of unbalanced reciprocating 
parts of the locomotive, is well known. Even at spceds at which 
steam locomotives may be operated without great danger ot 
leaving the track, as а result of the effect of unbalanced re- 
ciprocating parts, electric engines are better able to maintain 
speed while drawing heavy trains. The increase in average 
speed resulting from the relatively high acceleration obtainabie 
in the use of multiple-unit electric equipment in service where 
stations are very close together has been frequently discussed, 
and is well understood. 

General Comfort. of Passengers.—' The great advantages of 
electric traction in respect to comfort of passengers are well 
known. In operating through tunnels, ventilated with ditħculty, 
the electric motor, in eliminating smoke and the gases of com- 
bustion, possesses an advantage which is frequently controlling. 

Safety.—Amongst the considerations which lead to the con- 
clusion that electric traction, if the equipment be properly 
designed and installed, is essentially and materially safer, so 
far as the travelling public is concerned, than steam traction, 
are the following :— 

d. The fact that in case of a rear-end collision the energy 
which propels the electric train can be shut off generally wita 
great. promptness. 

b. The elimination of the boiler carrying steam at high 
pressure, an element of risk which in many railroad accidents 
has destroyed life. 

е. The absence of smoke in tunnels, and consequent ability to 
see signals clearly at all times. 

d. Cars drawn by steam locomotives must be heated either by 
steam from the locomotives, or by some form of stove. ln the 
former case, steam from broken steam pipes, in the latter the 
hot coals from the stove, become a serious danger in case of 
accident. "The substitution of the electric heater affords oppor- 
tunity not only for ideal control of temperature of the cars, but 
eliminates the risk of fire.” 

e. The elimination of the gas tank and the oil lamp used for 
lighting in steam traction, and the substitution of electric light- 
ing, also implies a material gain in safety. 

f. The danger of derailment in the case of the electric loco- 
motive is less than in case of the steam locomotive, by reason 
of the elimination of unbalanced reciprocating parts which tend 
to lift the steam locomotive from the tracks. 

q. The electrification of railways where high-speed passenger 
{га!Нс is involved affords opportunity for improved methods of 
protecting trains by signal systems, automatic or other. 

h. The ability to cut off power at will from a given section, 
and therefore from trains operating upon that section under 
certain conditions, may be availed of to prevent accidents. 

As against the considerations above referred to, all of which 
tend to make electric operation safer than operation by steam 
locomotive, the addition to the permanent way equipment of 
an electric conductor conveying power to trains imposes in the 
former case a material risk not involved in the latter. If the 
power be supplied through a third rail, a guard should be used 
whenever possible to prevent accidental contact with the rail 
by employés or by others walking upon or crossing the track. 
Several effective forms of guard are available, of which at least. 
one has been in service upon a convincing scale for five years. 

Reliability of Train Service.—Interestinz evidence in respect. 
to the relative reliability of steam locomotives, and of electric 
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motors carried upon cars and controlled. by the inultiple-unit by Elec 
svstem of train-control, is derived trom the ofhcial records of the m porn tricity 
transportation department of the Manhattan Division of the | Ww А 22.354 
Interborough Rapid ‘Transit system of New York. The results or rar EM Ad 274,415.270|19. 784 22,255|22.272/21.003 
tor the months November, 1900, to March, 1901, when steam ve of roadway 144,161,701/10.393/10.348/11.093/11.331]10.294|10.818| 10.818 
was used, and the corresponding months of the years 1905-6 ioi d oM 1.386| 1.521 
under conditions of electric operation, illustrate the gain іп 2. Renewals of rails..| 18,259,022] 1.316] 1.298 
reliability of service which has resulted from the adoption of 3. Renewals of ties...| 36,856,864 5.00 
electricity. For the five months of steam operation the aggre- A Reverand renew: 
саќе car amileaze was 18.527.775 miles, and the aggregate delay als of bridges and m 
4.258 train minutes. The car-mileage per train-minute delay blz MNA rounds 
was 2.245. For the corresponding period of electric operation, 5. Repairs and renew: 
ive years later, the car-mileaze was 25,482.081, the aggregate crossings signsand 0.527 
train minutes’ delay 5,970, and the car-mileage per train-minute cattle guards.....| 6,179,686 
deiav was 4.268. 6. Repairs and renew. 

lDuereased Capacity of Line .— Electric. traction. as compared оша 29,320,204 аш 
with steam traction enables us to develop much greater sustained РИ сч 
tractive efforts with given weight on drivers, by reason of more ' als of docks and 0.231 
uniform rotative effort. This increase in weight available for Мае АА 
adhesion, in conjunction with the characteristics of the electric S Rana od ДӨ ШОТТ 0.169 
motor, makes it possible to attain in electric service rates of ror 
acceleration. altogether impracticable in steam service; conse- азаи NE. 383.158 0.030 
quently trains їп passenger service where short headway is diac. db 0.229 
desirable сап follow each other at shorter intervals than is 10; Otharéxpecses, а, 829,00 
feasible where steam motive power equipment is employed. In Repaire and renew: 
the operation of freight trains, if it should ever become prac- TA Е 0.800 
ticable to distribute electric locomotives throughout. the length EE EE qe de. 
of the train and operate them by nmltiple-unit control, trains of ais of overhead 8.260 

construction...... . 


length far beyond. present limits could be operated. At present 


» М E per е 1 " j 1 a т ч F і 
the length of а freight train is limited by the strength of the Maintenance of Equip- beliini? 12.287 


ment..... 


drauvht-cear, and steam locomotives cannot advantageously be 0.578 
distuibyted at intervals throughout a verv long train, as no Bly Supe riptendence ss.) 1.891.965 | 
means is available for controlling their effort simultaneously and 12. Repairs and renew- 2.253 
satistactorily. als of locomotives. {114,088,428 à 
Several actual examples are given in the paper of American 18: Repairs аца тепсе] 
7 . , 3 : : з о assenge 
о lines varying from 18 to 34 miles in length, showing Cars. i о... 27,342,129 2.080 
"V stat | » Tease 1 athe › ( ; › 1 . э. | 
у statistics the increase in (гаће attend int upon the introduc СКЫ MER 
поп of electric traction and frequent. service, and a detailed als of freight cars.|113,723,239 6.000 
study is set forth of the effects upon the trathe of the electrifi- ТОРТЕУ renew: 
cation of the railways of Manhattan and the Bronx. als of work cars ....| 3,360,390 0.238 
16. Repairs and renew- 
als of manne equip 
| | теп{............ 2,650,543 0.194 
COMPARATIVE Costs OF OPERATION, 
17. ХЕК апа үе. 
а . . н als of shop machin- 
As the standard with which to compare their estimates of ery and tools.....| 9.186.101 0.500 
cost of electric. operation, the authors adopted the average 18. Stationery and 
results obtained in. operation. by steam locomotives upon tlie prioting..........{ 595,571 0.044 
existing railways of the United States, as set forth in the report 19. Other expenses....| 8.334.240 0.400 
mf Statistics of Railways compiled by the Interstate Commerce Conducting Iransporta- | 
Commission. The estimated costs of electric. operation. being Ча ои en HON B TS. DIT Бә кшз 
Approximately. determined as compared with the grand averages 20. Superintendence , .| 25,007,322| 1 1 752 
vbtaiming in steam railroad practice in America, the work of Баасан тона. 
deternaning, for апу given case, the relative advantages and HOUSE ABET e. А: 130.437.844, 9 | | : $310 
disadvantages of steam and electric operation will perhaps be 22. Fuel for locomo. 
facilitated, . уез... 0.0... .1156,429, 245/11. > ‚ ‚776110. : 5 553 
The subs.itution of electric for steam equipment involves а ae ice ни чш РРР i 
[ге investinent in power plant, and in electric conductors and E MEAE DP 000 
apparatus for conveying power from the power plant to the 24 Oil tallow. and 
І ; ҮҮ * ; . i ; waste for locomo 
noving trams. The distributing system for alternating. current {їуєз............. 6,442,970 0 250 
equipment, which is the only class of equipment deserving 25 Other supplies for 
Serious consideration in connection with the general problem locomotives.. .... 3,205,384 0 228 
whith we are discussing, comprises an addition to permanent 26. Train service. 90.654.520 $736 
Way equipment in the form of overhead construction and elec- 2 Tun ose and 
tral conductors conveying power from the power house to the expenses...... . | 21,963,086 000 
trolley or conductor which 1s carried above the track. At the oa Switchmen. flag: 
Present. time, the limit of potential generally adopted in con- men and watch. 
“чш оп alternatini-current. dynamos is 11,000. volts. Where MEE ое A73 
this voltage is generated, and the distance from the power house 29. Telegraph expenses| 24,823,266 2.000 
Ў the section of railroad to be electrified does not exceed 25 or 30. Station service... | 89,304,658 dor 
5 $ - А " . E Y . . » " 
Е miles, ste pup and step down transformers are unnecessary. 31. Station supplies...| 8.061.573 
or greater distances, higher potentials are used upon the feeder ee 669 
ae b | | 32. Switching charges, 
cults between power house and trolley, transformers for balance......... | 4.201.050 
increasing the generated. potential being installed in the power dj бирр dien) dud 284 
rue and transformers for lowering the potentia] to that mileage, balance. | 18,835,325 
Se ‘tas ine X * б Е . > 42 
us ted for the trolley, e.g., 11,000 volts, being located in suit- 34. Hire of equipment. : 
us transformer houses at intervals of from 30 to 50 miles, balance..... -...| 3.040.641 
ans chiefly upon density of trattic. | | 35. Loss and датаке..| 19,782,692 196 
or the trolley, a potential of 11,000 volts is suitable, and can че 750 
he mli E s 36. Injuries to persons | 16.034.727 
adequately insulated. The mechanical support for the trolley E 000 
pe LESE preferably steel poles with brackets or light steel 7. Clearing wrecks...| 3,504,658 я 
i ges spanning the track. The costs of the power plant and 38. Operating marine ш 
i [ [ : uipment..... 
distributing system are properly chargeable to capital account. MOD ЧЫЧ? oe 
The estimates are based upon the assumption that sincle- 39. Advertising.......| 5,959,380 
phase alternating-current equipment is used; that the trolley 40. Outside agencies. | 19.688.261 et 
oe is 11.060. volts; that each power-house supplies railway 4T Commission." 233/987 4965 
ine to a distance of 150 miles іп each direction, the feeder E MOM | T 
potentia] empleved being 60.000 volts; that the overhead con- "elevate ее 7R6.850 
struction is first class in every respect, and steel bridges and E E et. tut | 064 
T . DNE , А s, 
feld poles set in concrete being exclusively used for the support yards and termi- 
of both trolley conductors and feeders. Daft eee] 23,947,881 
hese averave results in steam operation in the United States 44. Rents of building 615 
; 2 : : і h Р . othe d " 
| the vears 1901-1905, inclusive, are set forth in the following es Property! 4.814.407 
ta Hes compiled trom the reports of the Interstate Commerce x неу and #04 
Commission :—— BOB estas 8.772.789 
(6. Other expenses....] 4408010 634 
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TABI Kaicontinued). 


Per cent. 
Amount 
Item 1905 1905 


General Expenses.. . 


47. Salaries of general 
officers.......... 

48. Salaries of clerks 
and attendants...| 18,582,142] 1.340] 1.313 


49 General office ex- 
penses and su 
hes.............) 3.459.470] 0.249 
50. Insurance......... 6.885.932} 0.496 
51. Law ехрепѕеѕ..... 7.096.275 0.512 


52. Stationery апа 
printing (general 


expenses)..... 2.439.781) 0.176 


53. Other expenses....| 4,861,911] 0.350 


Recapitulation of Ex- 


penses......... 
54 Maintenance of 
way and structures|274.415.279|]19.784/19.519/21 .185[22. 
55 Maintenance of 
equipment........ 288.012.604|20 765119 .967|19.133|19. 
56 Conducting trans- | 
portation........ .[769.613,.017|55.486|56.670|55.893|54.671]54.979]55.540|] 43.454 
57. General expenses. .| 55.002.127| 3.965| 3.844| 3.789| 3.947| 4.120| 3.933 3.933 
Grand Total.:.... [1.387.043,0|27100./|100. 82.028 


MAINTENANCE OF Way AND STRUCTURES. 


Under the general heading, ‘‘ Maintenance of Way and Struc- 
tures," no material change is to be expected in item No. 1, 
“Repairs of Roadway.” | 

The items, ‘‘Renewals of rails," ‘‘Renewals of ties," and 
"Repairs and renewals of bridges and culverts,” may be con- 
veniently grouped. If the electric locomotive be substituted for 
the steam locomotive, it is safe to predict that this group of 
items of expense will be reduced. From the best study which 
the authors have been able to make of the detailed factors com- 
prised under these three items of the classification, it would 
seem that under electric operation they should be reduced about 
one-fourth; in other words, they should approximate 5 per cent. 
of the total operating expenses. The cost of track maintenance 
is increased by reason of the electric bonding of the rails by 
about one-eighth. 

The hammer-blow upon rails is largely avoided by the adop- 
tion of electricity; e.g., the entire electric equipment of the 
heavy locomotives used in the Baltimore tunnel is spring-borne ; 
this is true also of the 70-ton Ganz locomotives recently placed 
in operation upon the Valtellina, and of the single-phase loco- 
motives ordered by the New York, New Haven and Hartford 
Railroad. In the case of the locomotives recently constructed 
for the New York Central Railroad the motor armature is 
carried by the axle. The armature and axle weigh 7,460 lb.; 
obviously the hammer-blow, even in this case, is not to be 
compared with the tremendous blow due to unbalanced recipro- 
cating parts, the inertia of which in steam locomotives at high 
speeds is suflicient actually to lift the wheels from the track. 

In view of the fact that our railways have been spending 
large sums of money to increase the stability of the roadbed, 
to strengthen bridges and culverts, and to maintain rails in posi- 
tion upon the ties, the advantage which the electric locomotive 
possesses in its higher ratio of tractive effort to weight is 
important, even in freight traffic at low speed. The necessity 
of utilising track capacity to the utmost, and the economies 
resulting from the operation of long trains, have resulted in 
gradually increasing the length and weight of freight trains 
until it would appear that the limit has been reached, unless 
further improvement in draught-gear, track, and roadbed, and 
further increase in weight of locomotives, be found possible. It 
is evident, however, that if electric locomotives operated by 
the multiple-unit system could be used and located at suitable 
distances throughout the train, the possible length of a freight 
train would not be limited by its practicable motive power 
equipment. Operation of electric locomotives thus located pre- 
supposes upon all roads the addition of control-wiring and 
couplers to freight cars. At the present time the cost of train- 
line and couplers would approximate $75 a car, but a reasonable 
cost for the apparatus required, if furnished in large quantities, 
would not exceed $50 per car. As regards the making up of 
trains, it is now necessary to couple the air-line between cars, 
and the additional labour of connecting the control-couplers 
would not be serious. 

Item 8, “Repairs and renewals of telegraph.” It is probable 
that this item will be somewhat increased in general where 
electric operation is adopted. 

Item 9, “Stationery апа printing," and Item 10, ‘‘Other ex- 
penses," will not be changed. 

Under the general heading ‘‘ Maintenance of Way and Struc- 
tures," the classified statement of operating expenses of a rail- 
road electrically equipped includes the following items in addi- 
tion to the foregoing :— 


a. "Repairs and renewals of track bonding.” 

This has been referred to, and it is included in the tabulated 
statement as a separate item amounting to 0'8 per cent. of 
operating expenses. 

b. ‘‘Repairs and renewals of overhead or third-rail construc- 
tion." 

From detailed calculations of the cost of high-class overhead 
construction, where two tracks are to be equipped, the cost of 
overhead construction is approximately $10,500 per mile. This 
includes trolley conductors equivalent to No. 4/0 wire B. & 5. 
gauge, insulated for 11,000 volts alternating, and supported by 
steel cables, carried by substantial steel bridges set in concrete 
and spanning the tracks. For single-track work, using steel 
poles and brackets and catenary support, the cost closely approxi- 
mates $4,800 & mile. 

It is probable that engineering opinion in regard to the 
amount which should be allowed for ‘‘repairs and renewals of 
overhead construction," under consideration, will not be unani- 
mous, but taking into account all of the factors which appear 
to affect the problem, it is the authors' judgment that the 
amount required should not exceed $150 per mile of track per 
annum. This is equivalent to $210 per mile of line per annum, 
the average ratio of track-mileage to line-mileage being 1:4 to 1. 
The increase in operating expenses due to this item is about 
3°25 per cent., the average operating expenses per line-mile in 
the United States for the year 1905 being $6451°00. 


MAINTENANCE OF EQUIPMENT. 


Item 11. “Cost of superintendence” will not be changed. 

Item 12. As regards ‘‘repairs and renewals of electric locomo- 
tives," actual experience to date is not sufficient to justify a 
figure for this item which can be regarded as established. 
There is, however, evidence sufficient to justify an estimate 
which in the average case should be approximately correct. A 
moment’s consideration of the constituent details of mechanism, 
their relative complexity, and their respective functions, leads 
directly to the conclusion that the repairs and renewals of an 
electric locomotive should be very small as compared with the 
same item of expense in the operation of a steam locomotive. 

The following table summarises such figures as are obtainable 
on this subject :— 


Repairs of elec- 
tric equipment of 


Tractive equivalent elec- 
effort 207;  tric locomotive. 
adhesion. Estimated. 
Lb. Cents per car mile. 
Manhattan Railway... 22,000 0:5 
Subway train ... ... 33,000 07 
Wilkes-Barre & Haz- 
leton R.R. ... ... 17,000 0:38 (&ctual). 
Lackawanna & Wyo- ^: 
ming Valley R. R.... 14,000 0:84 N 
Niagara, Buffalo, & 
Lockport R.R. ... 12,000 079 js 


Complete cost of main 
tenance of loco- 


Freight locomotives 1:6 
| motives and cars. 


Rete Adriatica-Valtellina line  ... 
Passenger cars... os 


Taking into account all of the various considerations which 
must affect the conclusions in the general case, so far as they 
have been able to gather them, the authors are of the opinion 
that for equal draw-bar pull the repairs and renewals of elec- 
tric equipment of locomotives should not exceed 1 cent per 
locomotive-mile, and will probably approximate 0'9 cent per 
locomotive-mile. 

Taking the higher figure, it is evident that by the substitution 
of electric equipment for all parts of a steam locomotive other 
than frame, wheels, axles, cab, and other parts which are com- 
mon both to electric and steam locomotive construction, a very 
great saving is effected. lt has not been possible to fix with 
exactness a figure representing the average cost of repairs and 
renewals of these parts, but 16 would seem liberal to allow 1:5 
cents per locomotive-mile, this being equivalent to an allowance 
of something over $400 per annum per locomotive. Taking this 
figure and adding the estimated costs of repairs and renewals 
of electric equipment, we have 2:5 cents per locomotive-mile as 
the estimated total cost of repairs and renewals of electric loco- 
motives, performing the average work now done by stearn 
locomotives. 

Item 13. “Repairs and renewals of passenger cars." In cases 
where electric locomotives are substituted for steam locomotives 
there should be some reduction in this item. Painting shoule 
be considerably reduced by reason of the elimination of smoke. 
The life of the upholstery and interior decoration of the car 
will be increased. 

Item 14. “Repairs and renewals of freight cars," This item 
will be favourably and very materially affected if it should 
ever prove practicable co operate heavy freight trains by loc-3- 
motives located at intervals throughout the trains and com 
trolled by the multiple-unit system. Assuming that the method a 
oí train operation remain the same, the adoption of electricity 
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will still effect a reduction in the cost of Item 14, and for 
two reasons, viz. :—(1) The practical elimination ci oamage by 
hre which now frequently is superimposed upon damage caused 
by collision or derailment. (2) Keducing the wear and tear 
of wheels and brake equipment in descending long grades, by 
reason of the opportunity afforded to brake the trains by 
causing the motors to operate as generators. 

Item 17. ‘“ Repairs and renewa als of shop machinery and 
tools.’ wil be reduced under electric operation, since the 
repairs to locomotives will be radically decreased as shown, and 
since the tool equipment required for the electrica] machinery 
is materially less expensive and varied. 

Item 18. ''Stationery and printing " will not be changed. 

Item 19. “Other expenses.’ The ability to use electricity 
for light and power purposes in shops, roundhouses, and oftices 
produced at a works cost of 0'6 cent and delivered to the point 
of consumption at a figure which on the average will approxi- 
mate 0/5 cent will effect a material reduction in this item. 


CONDUCTING TRANSPORTATION. 


Item 21. “Engine and roundhouse men,” includes in addi- 
tion to the engine crew, roundhouse men, ИЕ work, of course, 
is chiefly in connection with the cleaning and maintenance of 
the engines. In considering the substitution of the electric 
locomotive for the steam locomotive, it is obvious that the 
change eliminates the work which the fireman is employed to 
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economies resulting from the substitution of the electric motor 
tor the steam locomotive in railway operation is in the reduc- 
tion of the fuel account. The following figures show compara- 
tive fuel consumption upon the Manhattan Railway during the 
year ending June 50th, 1901, when steam locomotives were em- 
ployed and during the year ending June 30th, 1904, when 
electricity was used. During the period first mentioned one 
pau of coal produced 2°25 ton-miles, if the weight of the 
ocomotive be included, and 1°5 ton- miles if the weight of the 
cars only be considered. During the latter period (electric trac- 
tion) one pound of coal burned at the power house produced 
3°85 ton-miles, excluding weight of locomotives ; therefore, the 
ratio of ton-mileage per pound of coal in favour of electric 
operation was 2°57 to 1. Including weight of locomotive it 
was 1°72 to 1. 

The average speed under electric operation was approximately 
two miles an hour greater than that attained by steam, and if 
correction be made for this difference the ratio of ton- mileage 
per pound of coal, excluding weight of locomotives, is approxi- 
mately 3 to 1, and including locomotives 2 to 1 in favour of 
electric traction. It should be noted also that in this case the 
coal burned at the power house was of lower grade. and there- 
fore less expensive than that used by the locomotives, and it 
is reasonable to expect that in general electric traction will 
mean utilisation of cheaper fuel. 

The advantage in favour of electric operation is, of course, 
more marked if we assume that alternating-current equipment 
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perform. The usual argument against the elimination of the 
hreman is, of course, found in the allegation that in case of 
the sudden death or serious illness of the engineman the fire- 
шап сап take his place and bring the train to a stop or 
operate it to the next station. The controller which auto- 
шайаПу cuts off power and applies the brake cannot operate 
the train to the next station, but it can stop it much more 
мотрПу than the fireman possibly can, even when he is so 
lwated upon the engine as to be in sight of the engineman. 

Bat a very large proportion of our steam locomotives are 
i designed in such a way that the engineman is not in sight 
of the fireman, and the mechanism of the steam locomotive 
which he controls has no automatic device for shutting off 
jewer and applying the brakes in case he suddenly dies at his 
wst. In such an emergency on trunk-line railways there would 
he some advantage in the presence of the fireman, owing to the 
fact that if competent he could operate the train to the next 
Station, 

The expense for roundhouse men, which under steam opera- 
Uon is about 8'5 per cent., will be greatly reduced both by 
reason of the reduction in the numher of locomotives required 
for a given service and also by reason of the demonstrated less 
wost of maintenance per locomotive unit. It is entirely liberal 
t» allow for this item one-fourth of its cost in steam operation, 
the saving here effected being equal to 0°64 per cent. of the 
average operating expenses of steam railroads in the United 
Mates, The estimated cost of the item under consideration, 
therefore, is 4°71 per cent. of total operating expenses. 


Item 22. “Fuel for locomotives." One of the marked 


is to be used, as in general would be the case in the electrifica- 
tion of trunk lines or long divisions. In a particular case 
which we have worked out with great care, the trolley and 
track rail losses average 3°9 per cent., the load factor being 
0:33. This is the result obtained in using the single-phase 
system for the equipment of a division approximately 40 miles 
in length, the potential being 11,000 volts. The grand average 
of trattc in the United States does not exceed seven trains per 
day passing a given point in each direction, and the trolley 
and track rail energy losses for this traftic would be less (Бап 
2 per cent. 

Assuming that such a trolley voltage is used in connection 
with a feeder potential of, say, 40.000 to 60.000 volts, the 
allowable loss in these feeders at maximum load certainly will 
not exceed 10 per cent., and the energy efficiency of step-up 
transformers, transmission feeders, and step-down transformers 
will be 92 per cent. Combining this figure with the energy 
ellicieney of trolley and track, as above stated, the resultant 
etticiency from bus-bars of power house to the train will be 90 
per cent. 

The works-cost of a kilowatt-hour at the bus-bars of the 
Manhattan plant is less than 0:6 cent. when coal costs $500 per 
ton, this coal having a calorific value of 14,000 B.t.u. per Ib. 
This cost includes “fuel, water, labour, maintenance, miscel- 
laneous supplies, and, in short, evervthing except capital 
charges. Tt is not abnormally low, the cost of both coal and 
labour being relatively high as 'compared with the grand 
average cost of equivalent coal and labour throughout the 
United States. Where fue! is less expensive large modern 
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plants, using steam turbines, are producing the average kilo- 

watt-hour at a price not exceeding 0°5 cent exclusive of capital 

charger, and in аф least one case at a works-cost approximating 
cent. 

In the case of the single-phase, 25-cycle motor, assuming the 
average length of run for freight trains to be 15 miles and 
for passenger trains 20 miles, we have calculated that of the 
energy delivered to the locomotive approximately 86 per cent. 
will ^ effective for traction in the case of the passenger 
locemotive, which is gearless, and about 84 per cent. in the 
case of the freight locomotive, which uses single-reduction 
gear. Combining the two, it is safe to say that of the energy 
supplied at the bus-bars in the power house not less than 
Т5 per cent. will be effective for traction in the average 
locomotive equipped with this apparatus. 

The cost of a kilowatt-hour effective for traction, therefore, 
is 0:8 cent, and the cost of a horse-power hour effective for 
traction about 0'6 cent, of which 0°35 cent is for fuel when 
coal of 14,000 B.t.u. per lb. costs $3°00 per ton of 2,240 1b., 
and 0°25 cent is for other power-house supplies, power- -house 
labour, and maintenance of power-house equipment. 

As has been stated, the railroads of the United States in 
1905 used coal costing $156,429,245. For the purpose of esti- 
mating the cost of equivalent electric power the following data 
are necessary, some of which involve certain assumptions :— 

Passenger Service.—Passenger train-miles, passenger car- 
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is not far from accurate to assume 33 watt-hours output at 
power-house per ton-mile in average passenger service. 

Non-Revenue Ton-Mileage is assumed at 10 per cent. 
cover ‘‘double-headers’’ and switching. 

Average Weight of Freight Trains.—As regards freight ser. 
vice, in estimating the average weight of trains, the weight of 
the locomotives has been taken as /9 tons, and the weight of 
the cars as 15 tons. 

Average Speed of Freight Trains.—The curves in Fig. 2 are 
based upon a gear ratio which produces on straight and level 
track a maximum speed of 25 miles an hour. 

Average Length of Run.—An average length of run is 15 
miles, and has been taken for all freight service. 

Non-Revenue Ton-Mileage.—15 per cent. has been added to 
the total revenue earning ton-mileage. Basing our calculations 
upon the foregoing statistical facts and the assumptions noted, 
we estimate that for the operation of the entire freight and 
passenger service of the United States as existing in 1905, the 
aggregate energy required at bus-bars of power houses would 
approximate 12 ,500,000,000 kilowatt-hours per annum. А{ 
0'6 cent per kilowatt-hour the total cost of energy for traction, 
for the operation of all auxiliaries, and for the supply of 
light and heat to passenger trains would closely approximate 
$76,000,000 per annum. This figure represents a saving of 
about $80,000,000 as compared with the coal used by steam 
locomotives in the year 1905. 
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miles, passenger-miles. Average weight of passenger trains : — 
(а) Weight of locomotive, (b) weight of cars, (c) weight per 
passenger. Average speed of passenger trains, average length of 
run, mail and express train-mileage, average weight of mail 
and express trains, non-revenue ton-mileage. 

Freight Service. —Freight train-mileage, freight car- SUPR 2. 
revenue freight ton-miles. Average weight of freight trains: 

(a) Weight of locomotive, (b) weight of cars. Average speed of 
freight trains, average length of run, non-revenue ton-mileage, 
work-trains, switching, &c. 

Passenger Car-Miles.—' These have been calculated from the 
stated train mileage, and the assumption that the average 
number of cars per train is 555. 

Average Weight of Passenger Trains.—'The following assump- 
tions have been made :—Weight of the average locomotive, ex- 
clusive of tender, equals 60 tons; average weight of ordinary 
passenger coaches, without live load, equals 30 tons; average 
number of cars in trains—five and a half cars per train have 
been assumed, and an average weight per passenger of 140 11. 

Average Speed of Passenger Trains,.—Referring to Fig. 1, the 
curve expressing the variation in the amount of energy re- 
quired for traction as dependent upon average length of run 
between stations shows that the increase resulting from a 
decrease in length of run from 20 miles to 10 miles is but 10 
per cent. If the average length of run be further decreased to 
five miles, the increase of energy for traction as compared with 
that required for a 10-mile run is approximately 18 per cent. 
Including energy required for heating and lighting the cars, it 
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Referring to the table, the average cost of this item for five 
years, viz., 11:292 per cent., would be reduced by electric trac- 
tion to 5:533 per cent. 

Item 23. ''Water supply for locomotives.” 
eliminated if electricity be substituted for steam. 

Item 24. “Oil, tallow, and waste for locomotives.” 
item should be considerably reduced. 

Item 27. ‘‘Train supplies and expenses." This item, among 
many others, includes the following, which will be changed by 
the substitution of electric motive power, viz. ‘Heating, 
lighting, cleaning, and lubricating cars, including the cost of 
supplying and pumping gas into cars.’ 

In discussing Item 22, energy sufficient to light all cars 
three hours out of every twenty-four has been included in the 
estimate of electric power required, as well as energy sufficient 
to heat all passenger trains by electricity an average of three 
months per annum. The cost of cleaning the cars should also 
be reduced by the elimination of smoke and cinders from the 
locomotives. All] things considered, it is fair to assume that 
under electric operation this item will approximate 1 per cent. 
of operating expenses. 

Item 29. “Telegraph expenses." In general it is not to be 
expected that the large amounts of power required for train 
operation can be transmitted electrically under conditions 
which mate it necessary to parallel telegraph lines by power 
circuits without more or less interference with the telegraph 
and telephone service. Certain technical questions in regard to 
methods of preventing interference remain to be worked out. 
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The erection of overhead circuits carrying power supply will 
involve generally more or less shifting of the location of the 
telegraph lines. This item of expense is taken care of in the 
estimate by inclusion of the cost of overhead construction, and 
is treated as a capital account. Telegraph circuits being 
rearranged with reference to the power circuits, or equippe 
with one or another of the devices which have been suggested 
as preventives of difficulties resulting from inductive effects of 
the power circuits, it might be assumed, perhaps with safety, 
that Item 29 would not be changed, but the authors are in- 
clined to the opinion that there will be a slight increase in the 
cost of this item even under the best plans heretofore proposed, 
and have, therefore, increased it to 0'2 per cent. 

Item 55. ''Loss and damage.’ 

For reasons which have been referred to in the discussion 
of the subject ''Safety," it is clear that there should be a 
material reduction in the charges for loss due to destruction 
of freight, &c. Another saving will result from the practical 
elimination by reason of damage of fire, which now not in- 
frequently is caused by sparks from locomotives. These savings 
will be offset to some extent by damage due to telegraph, tele- 
phone, or other wires coming in contact with the power circuits 
of the railway, unless reasonable care be exercised in preventing 
such accidental contact by the adoption of proper precautions 
when the electric equipment is installed. 
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way service of the United States as existing in the year 1905. 
The average output required is about 10 kilowatts per mile of 
line and 7 kilowatts per mile of track. In 1905 the average 
gross earnings of our railroads per mile of line were $9,598, 
and the average operating expenses $6,409. The foregoing 
calculations lead to the conclusion that high-class electric equip- 
ment now available would reduce this average cost to $5,265. 
The difference is $1,144 per mile of line, against which apparent 
saving must be charged the annual interest and depreciation of 
the power plant, the addition to permanent way equipment, 
comprising overhead construction and track bonding, the trans- 
mission circuits, and the sub-stations with their equipment. 
Assuming 5 per cent. interest on cash cost of these items and 
allowing 5 per cent. for a sinking fund to cover depreciation 
of power house with its equipment and 2j per cent. for a sink- 
ing fund to cover depreciation of the overhead construction and 
distributing system, the aggregate of fixed charges works out 
at $857 per mile of line. The saving in operating expenses, 
therefore, is more than sufficient to take care of the increase of 
fixed charges. In other words, it appears that the entire rail- 
road system of the United States could be operated to-day at 
less cost by the electric motor than by the steam locomotive. 
The Standardisation of Electric Railway Traction Equipment. 
—Electricity, entering the field hitherto occupied exclusively by 
the steam locomotive, encounters conditions which greatly em- 
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Item 56. "Injuries to persons," For reasons referred to 
under the heading ''Safety " some reduction in the number of 
passengers and employees killed and injured in railway acci- 
dents may be expected to result from the use of electricity. 

Оп the other hand, a certain number of deaths and injuries will 
result directly from the use of electric power in large amount, 
by accidental contact with charged conductors. These accidents, 
however, should not be frequent if care is taken in the installa- 
tion and proper maintenance of the electric equipmeat. 

ltem 37. ‘*Clearing wrecks.” In our opinion this item will 
be reduced under electric operation for reasons which have been 
sufficiently indicated in what we have said in regard to Item 
35. 

According to these estimates, if all the railways of the United 
States were to-day operated by electricity, using the single- 
phase alternating-current system at the potential adopted tor 
the equipment of the New Haven Railroad, the energy required 
for operation being developed by power plants such as are to- 
day in extensive use and transmitted at potentials well within 
limits established ih practical service, and if the rolhng stock 
equipment consisted of locomotives and multiple-unit trains fitted 
with motors and control apparatus no better than the best which 
now exist, the aggregate cost of operation, which in 1906 
amounted in round numbers to $1,400,000,000, would be reduced 
by about $250,000,000. To accomplish this result, power plants 
delivering about 12,500,000,000 kilowatt- hours per annum would 
be required. Assuming the radius of transmission from power 
houses to be 150 miles, the load-factor in railway service should 
be not less than 0'75, and taking this figure it appears that 
power plants capable of delivering a maximum output of about 
2.500.000 kilowatts will be sufficient to operate the entire rail- 


phasise the necessity of prompt standardisation of engineering 
practice. 

Specifically, it would seem wise to agree upon standards of 
practice in respect to the following :—(a) Location of third rail. 
(b) Location of overhead conductor used with single-phase 
alternating-current system. (c) Frequency of alternating- 
current traction systems. 

Wnile appreciating thoroughly and desiring to emphasise 
the importance of establishing and maintaining standards, it is 
also of the greatest importance that standards should be wisely 
chosen. It 18 with the feeling that so far as the frequency 25 
cycles рег second may be said to have become шы а соп- 
siderations obvious at first glance, but not properly controlling, 
may have influenced the choice unduly that the authors desire 
to present for discussion, the very important question whether 
25 cycles per second or a lower frequency, e.g., 15 cycles per 
second, is best adapted and should be established as a standard 
in the equipment of railways by electricity. 

Comparing the relative advantages of 25 cycles and 15 cycles 
in railway service the salient advantages of the former are the 
following :—1t is to-day in extensive use in plants developing 
and distributing energy for lighting and power purposes, an! 
through sub- stations equipped with converters for the operation 
of many interurban lines. It has been adopted on a very large 
scale by such companies as the Interborough Rapid Transit 
Company of New York for the operation of its subway, surface, 
and elevated lines, by the Pennsylvania and Long Island Rail- 
way Companies for the electrification of New York terminal 
service and operation over a considerable part of Long Island, 
and by the New York Central for the electrification of its 
terminal service. It is also the frequency developed by all of 
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the great power plants at Niagara Falls, and from this source 
of power it is possible for all railway lines within a radius of 
150 miles, or an even greater distance, to procure an ample 
supply of very cheap power. It has been adopted by the New 
York, New Haven, and Hartford Railway Company, the pioneer 
among American railroads in the adoption of the alternating- 
current motor in heavy railway traction, and by the Grand 
Trunk Railway for the electrification of the Sarnia Tunnel. 
Alternating current at 25 cycles is also utilised without tne 
interposition of converters by the motor equipment on a dozen 
or more interurban trolley lines. 

The 25-cycle system is preferable to the lower frequency 
in the design of turbo-generators, since it affords wider range 
within which to select speed for units of various outputs. For 
very large units a frequency of 15 cycles, for example, requires 
either a 2-pole generator operating at 900 rev. per min., a 
4-pole generator operating at 450 rev. per min., or a 6-pole gene- 
rator operating at 500 rev. per min. Reduction in the number 
of revolutions per minute implies increase in diameter of the 
revolving element of generator and turbine, and in machines of 
large output the diameter of the revolving element in turbines 
of certain types may become too large for shipment in view of 
the limitations imposed by tunnels. A frequency of 25 cycles 
permits convenient and effective lighting of yards and shops by 
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generally effective single-phase motor can be constructed for 
15-cycle operation than is possible if 25 cycles be selected. 
In the case of multiple-unit equipment of passenger cars 


. where locomotives are dispensed with and motors carried upon 


the car trucks, it is very important that the dimension of motors 
be reduced to à minimum. Cars weighing, say, 55 tons without 
equipment and operating on straight and level track at speeds 
of from 60 to 70 miles an hour require but two motors, except 
as it may become necessary to employ four motors by reason 
of lack of sufficient clearance at cross-overs. The aifference 
between a two-motor equipment and a four-motor equipment 
in such a case approximates $2,500'00 per car, besides which 
the four-motor equipment adds materially to weight, practically 
doubles complication, and, for both of these reasons, increases 
cost of operation. The difference between the dimensions of 
a 15-cycle and а 25-cycle motor may easily be the controlling 
consideration compelling the adoption of the four-motor equip- 
ment. In the application of single-phase commutating motors 
to locomotives in general railway service, the minimising of 
motor dimensions is perhaps stil more important, although 
in this instance the limitations imposed by the space available 
are less obvious. High-speed passenger locomotives at least 
should be gearless. For any assumed limits of weight per 
axle and length of wheel-base, that frequency is preferable 
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incandescent lamps. It is also more favourable than a lower 
frequency as regards operation of induction motors for shop 
purposes. 

The higher 'frequency possesses some advantage in respect 
to the ratio of tractive effort to weight upon drivers. The 
best information available to date appears to indicate that 
the difference between 25 cycles and 15 cycles in respect to this 
consideration probably approximates 10 per cent. Further data 
from actual test are desirable, and must be obtained before it 
is possible to estimate closely the weight of advantage pos- 
sessed by the higher frequency. The higher frequency is pre- 
ferable for induction motors in railway service requiring а 
considerable range of speed adjustment. The force of this 
consideration depends upon the probability of using "induction 
motors for traction purposes, sud applies not only to the ex- 
cellent three-phase motors, such as are in very successful use 
upon the Valtellina line, but also to the single-phase induction 
motor which, perhaps, is not beyond the range of probability. 
It is probable that in any general electrification of our railway 
system, induction motors will play а part by no means un- 
important. 

Without attempting detailed discussion, it is evident from the 
foregoing brief statement of the more important considerations 
in favour of 25 cycles that extremely weighty reasons must 
exist if the adoption of a lower frequency, e.g., 15 cycles, is 
justified. The consideration of the facts now available leads the 
authors to conclude that notwithstanding the number and force 
of the arguments in favour of 25 cycles, a frequency of 15 
cycles is preferable and should be adopted for heavy electric 
traction. The fundamental and, as it would appear, controlling 
reason which leads to this conclusion is the fact that within 
given dimensions a materially more powerful, efficient, and 


which permits the construction of а motor which will exert. 
the greater pa at the draw-bar, provided efficiency, com- 
mutation, and power-factors are substantially equal. 


Power at the Niagara Falls.—From Electrochemical Industry 
for February we note that in connection with the Burton Bill, 
which limits the amount of water to be taken from the American. 
side of the Niagara Falls and restricts the amount of power to 
be transferred from the Canadian side into the United States 
to 160,000 h.p., Secretary Taft has made the following de- 
cisions :— 

The total 160.000 h.p. imported from Canada is distributed as 
follows: То the International Railway Co., 1,500 h.p.; to the 
Ontario Power Co., affiliated with the Niagara, Lockport, and 
Ontario Co. of New York, which transmits power to Lockoort 
and from there to Buffalo by way of Syracuse, 60.500 h.p.; to 
the Canadian Falls Power Co., 52,500 h.p.; and to the Electrical 
Develooment Co., 46,000 h.p. 

In the matter of diversion of water on the American side, 
Secretary Taft gives the Niagara Falls Power Co: 8.600 cubic 
feet per second; the Niagara Falls Hydraulic Power Co., 
6,500 cubic feet per second; and the Erie Canal, 400 cubic feet 
per second. 

The Secretary has come to the conclusion that with the 
diversion of 15,500 cubic feet from the American side, and the 
transference of 160,000 h.p. from the Canadian side, the scenic 
grandeur of the Falls will not be substantiallv affected. If 
after three vears this is found to be the case, then the powers, 
which in the first case are only granted for three vears, wil} 
be extended. 
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THE GREAT WESTERN RAILWAY COMPANY’S NEW SYSTEM OF 
AUDIBLE DISTANT SIGNALS 


HE Great Western Railway Company have been 

carrying out for some time past a series of ex- 
periments with a new method of signalling trains by 
means of electrically-controlled audible signals, and 
have now installed the system upon a branch line about 
22 miles in length, from Witney to Fairford, in Glouces- 
tershire. By the courtesy of the Great Western Rail- 
way Company, and by arrangement with the editor of 
the Great Western Railway Magazine, we are able to 
give the following description of the apparatus em- 
ployed. 

The main feature of the system, which is particularly 
intended to be suitable for use in foggy weather, when 
the ordinary visual signals are indistinguishable, is the 
use of audible signals on the locomotive itself, instead 
of the distant semaphore. Both a whistle and a bell 
are used, the former indicating ‘aution,’’ and the 
latter signifying '' clear." The audible signals, once 
put in aetion, continue to sound until stopped by the 
driver. The signals are operated by means of a single 
non-movable device on the line, and by means of a 
single contact shoe on the engine. The ''caution " 
signal is operated by the interruption of a local electric 
cireuit on the engine, effected by the lifting of a lever or 
plunger, which aetion invariably occurs at each signal- 
ling position. The ‘‘clear’’ signal is actuated by a 
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Fic. 1.—ARRANGEMENT OF CONNECTIONS FOR ''CAUTION ' 
SIGNAL. 


current, pieked up from the ground apparatus by the 
lever or plunger, and arrangements are made so that 
this current not only causes the bell to ring, but also 
prevents the operation of the “* caution °’ signal. 

Since the operation of the ‘‘ caution °’ signal depends 
upon the lifting of lever or shoe, while the suppression 
of this signal depends upon the successful picking up of 
an electric current, it will be seen that neither frost, 
snow, nor electrical failure can have the effect of pre- 
venting the operation of this signal. 

Reference to Fig. 1 will show how the '' caution "' 
simal is operated and restrained. At each signalling 
position there is fixed in the centre of the running rails 
а ramp ‘‘ R” consisting of a bar of T iron, suitably 
mounted and insulated on a timber base, the highest 
point of which is 4 in. above rail level. The iron bar 
is electrically connected by means of a telegraph wire 
toa switch S! at the signal-box. By means of the 
switch, a battery B! is put in connection with the ramp 
when it is desired to give the ‘‘ clear’’ signal on the 
engine, otherwise the switch S! is not closed and the 
battery B! disconnected. Тһе contact shoe L on the 
engine is insulated from the mass of the engine, and 
the switeh S, which is mechanically connected to the 
shoe, is insulated both from it and the mass of the 
engine. The normal position of the shoe is such that 


its lowest point is 24 in. above rail level, and it is fixed 
to the engine in such a position that it comes in 
contact with the ramp, R, in passing, over which it 
is raised 14 in. The electro-magnets E and E! on the 
engine have armatures yoked together, and the com- 
pound armature K thus formed is capable, when held, 
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Fic. 2.—ARRANGEMENT OF CONNECTIONS FOR ''CLEAR" AND 
' CAUTION" SIGNALS. 


owing to either of the electro-magnets being energised, 
of keeping closed the valve V of the whistle W. The 
whistle valve is constructed on the principle of the 
safety valve, and is normally prevented from opening 
by the armature being held by the electro-magnet E. 
This electro-magnet forms part of a local circuit on 
the engine, which includes the battery B and the switch 
S. As already mentioned, the switch is mechanically 
connected to the shoe L, and when the latter is in its 
normal position, the switch is closed; the local circuit 
then being complete, the electro-magnet is energised 
and is capable of holding the compound armature, and, 
through it, of keeping the whistle valve closed. The 
lifting of the shoe L less than 4 in. above its normal 
position will open the switch S, and, in these circum- 
stances, the electro-magnet E will no longer be ener- 
gised, and consequently be incapable of holding the 
compound armature. "Thus, when the shoe passes over 


ELEVATION OF RAMP 
Fic. 3.—Cnoss SECTION OF RAMP, SHOWING SHOE IN CONTACT. 


the ramp, and is raised 1} in., the local engine circuit 
is opened and the whistle sounded. On the shoe clear- 
ing the ramp and the local circuit being again com- 
pleted, the electro-magnet is once more capable of 
holding the compound armature, but in order that it 
may do so, the driver must lift the armature near to 
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the poles of the electro-magnet, for which purpose a side to earth through the mass of the engine and the 
small lever, L!, is provided. running rails. The shoe in passing over the 1 ramp will, 
The foregoing explains the method of operating the in these circumstances, in addition to opening the 
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Fic. 4.— CoNracr SHOE ATTACHED TO ENGINE. 


‘(caution " signal. When it is desired, on account of switch S, also complete an electric circuit comprising 
the line being clear, to suppress that signal, the signal- the battery D! and the electro-magnet E!. Conse- 
man connects the battery B!, by means of the switch S! quently the latter will be energised and be capable, 
(operated by a lever in the locking frame, which is during the passage of the shoe over the ramp, of hold- 

ing the armature and keeping the whistle valve closed. 

a RER GR CMM a The suppression of the ‘‘ caution’ signal is not in 
EA AT v" | itself a positive '' clear " signal, this consisting, as 
d Ci UM, | Ж, Ке», | already mentioned, of the ringing of a bell. Fig. 2 is 
UNA \ . an amplification of Fig. 1, showing on the engine in the 

UM Ae | 2 Uva] circuit of the electro-magnet E! one winding of a polar- 
| P : ised relay P. When current is picked up from the 

; | ; -f vamp it will, in addition to energising the electro- 
| magnet El, also energise the polarised relay, the arma- 


ture of which will close н local circuit comprising {һе 
battery B? and the bell : The second winding of the 
polarised relay is for tie purpose of keeping the local 
bell circuit closed, so that the bell may continue to 
ring after the shoe has passed over the ramp and until 
the bell circuit is momentarily opened by the driver 
operating the break-push C. Fig. 2 also shows an addi- 
tional device in the local circuit of the electro-magnet 
E. Thisis a switch D, which is controlled by a steam- 
operated valve, so arranged as to open the circuit when 
the boiler pressure falls to about 20 lbs. This ensures 
the automatie disconnection of the battery B, and pre- 
vents waste of current when the engine is not in 
running condition. 

The line battery В! consists of about 16 No. 2 Lee- 
lanché cells; battery B of two large dry cells, and bat- 
tery B? of four small dry cells. The relative positions 
of the shoe and ramp are shown by Fig. 3. 

For fast running lines a ramp 60 ft. long has been 
found suitable; for branch lines 40 ft. The ramp must 
be long enough to ensure the switch S being open sufh- 
ciently long to effect proper de-energisation of the elec- 
tro-magnet E (Fig. 1) when the shoe passes over it. 
In connection with the Witney and Fairford line instal- 
lation, two short ramps are provided in the locomotive 
yards at Oxford and Fairford, so that the '' caution ”” 
and ‘‘ clear ’’ signals may be tested before an engine 
passes out for use. The highest point of the ''cau- 
tion '' testing ramp is only З in. above rail level, there- 
fore the ‘‘ eaution " signal sounds when the shoe is 
lifted 4 in., or one-third of its working lift. The shoe 
is 7 inches wide, and its face is case-hardened. А 
strong spiral spring is provided to ensure prompt return 
of the shoe to the normal position on leaving the ramp. 


Fic. 5.—Vigw or TRACK, SHOWING RAMP BETWEEN RUNNING The arrangement of the late st form of contact shoe 
Rairs. and plunger and the position of the battery-box are 

shown in Fig. 4. Experiments have been made with 

preceded by the home and starting signals), to the more than one type of contact-shoe, but the form here 
ramp R. The electro-magnet E! is electrically con- illustrated has been found to be the most satisfactory 


nected on one side to the shoe L and on the other for high-speed working. The position of the ramp be- 
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tween the rails and its construction can be seen in Fig. 
5. A view of the interior of the cab of the same loco- 
motive is given in Fig. 6, showing the indicator in 
position on the right-hand side. 

The details of the indicator itself can be seen in Fig. 
7. The handle at the right-hand side is for the purpose 
of enabling the driver to lift the armature of the 
electro-magnet. to stop the whistle; the push-button 
under the handle is for stopping the bell. 

[n the ease of single lines, an engine in passing from 
one station to another, sav from А to B, will pass over 
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Fic. 6.—INpICATOR IN Position ох ENGINE. 


two ramps, one applying to trains coming from B, the 


other to trains going to B, and it is desirable that it. 


should only receive a signal at the latter. Referring 
to Fig. 2, it will be seen that the ramp is electrified by 
the signalman connecting the negative end of the bat- 
tery B! to the ramp, and it will be understood that, if 
instead the positive end of the battery were to be con- 
nected to the ramp, the ‘‘ caution ’’ signal would still 
be suppressed, but the bell would not ring, since the 
armature of the polarised relay would tend to move 
away instead of towards its contact post. It is ar- 
ranged that this shall happen on single lines when an 
engine passes over a ramp applying to the opposite 
direction to that in which it is running, such ramp being 


positively electrified by the signalman to whose station 
it applies. In order that it shall not be possible for the 
signalman to wrongly electrify a ramp when the train 
is approaching his station, the levers in the locking 
frame controlling the switches electrifying the ramp 
are interlocked with the electric train staff or tablet 
circuit. The lever positively electrifying the ramp 18 
electrically locked, and the lock can only be released 
and the lever pulled over when permission is received 
from the other end of the section to withdraw a staff. 
When a staff is withdrawn the lever is back-locked. 
keeping the ramp positively eleetrified until the staff 
has been restored at one end or the other. . These some- 
what elaborate arrangements only concern single line 
equipment. The engine equipment is the same for 


Frc. 7.—INDICATOR BELL AND WHISTLE. 


both double and single line working, and the apparatus 
on the engine is always in a position to correctly re- 
ceive signals on whatever line it may be running. 

The new apparatus is covered by patent No. 12661 
05, granted to Messrs. Jacobs, Insell, Newton and 
Bowden, and patent No. 25055, 05, granted to Messrs. 
Insell and Jacobs, all of the Company's staff, and has 
been developed at Reading under the direction of Mr. 
A. T. Blackall, the Company’s signal engineer. 

The installation on the Witney-Fairford line has been 
officially inspected by the representatives of the Board 
of Trade, and has received provisional approval per- 
mitting its use as a substitute for the semaphore distant 
signal. 


THE ELECTRICAL EQUIPMENT OF FISHGUARD HARBOUR 


(Concluded from page 390.) 


REFERENCE to the plan given in Fig. 11 will 

show the positions of the cranes, traversers, and 
capstans already described, and the general arrange- 
ment of the power and lighting feeder circuits referred 
to later. The power-house is situated at the northern 
end of the harbour, right under the cliff, by which it is 
protected on the north and west sides. The position 
ls. however, very exposed, and in rough weather, not 
only do the waves come right over the roof of the 
station, but considerable damage is liable to be caused 


by pieces of falling rock breaking through the roof. 
For this reason special precautions are taken for pro- 
tecting the machinery. Each dynamo has an arched 
cover of stout sheet-iron entirely covering it, and a shed 
has been constructed over the switchboard and the 
platform in front of it with a corrugated iron roof. In 
addition to this, a wire network has been fitted up out- 
side over the roof to catch small pieces of falling rock, 
and a finer network is provided inside to prevent preces 
of broken glass falling into the engine-room. The 
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photograph from which Fig. 9 is reproduced was taken 
before these protecting covers were fitted up, but 
shows the machinery more clearly than would be the 
case in a photograph taken after their completion. 

The plant at present installed in the station, which 
is all for continuous current, aggregates 300 kw., but 
extensions more than doubling this figure will probably 
be put down in the near future. There are now four 
120 kw. sets, one of which is intended as a spare. 
Three of the sets consist of Siemens four-pole con- 


Fic. 9.—ENcGixE Room IN GENERATING STATION. 


tinuous current shunt-wound generators, rated at 250 
ampere at 480 volts, driven directly by two-crank 
compound Belliss engines. The remaining set, which 
acts as a steam balancer, consists of two 60 kw. 
machines of similar design, coupled in tandem, and 
each wound for 240 volts for connection one on each 
side of the three-wire lighting system. The only other 
machinery in the engine-room is a small booster set 
for use in connection with the battery. This consists 
of three machines coupled together on one bedplate. 
The centre machine is the motor, and drives the other 
two as boosters, one for each side of the system. The 
rated output of each booster is 54 amperes at 0/50 volts 
in either direction, but as much as 100 amperes can be 
taken as an overload for short periods. А 74 ton hand 
travelling erane is provided in the engine-room. 

The switehboard is of black marble, supported well 
away from the wall by an iron frame. The generator 
panels are on the right-hand side, each carrying an 
automatic cut-out at the top of the panel. On one of 
the central panels is a bar coupling switch, by which 
the power circuit "bus-bars and the outers of the three- 
wire lighting circuit 'bus-bars can be coupled together 
if required, as both of these are normally kept at about 
480 volts. An earth leakage ammeter and indicating 
lamps are provided on the same panel. Further to the 
left are the battery and booster panels, from which the 
whole of the regulation of the booster voltage is ef- 
fected. The left-hand portion of the board is taken 
up by the feeder panels for the lighting and power 
circuits. Battery ampere-hour meters of the Siemens 
moving-coil discontinuously integrating type are placed 
on the front of the board, but the watt-hour meters 
for the lighting and power ‘bus-bars are mounted at 
the back of the board behind the feeder panels. The 
arrangement of the board is such that extensions can 
easily be made by adding generator panels at one end 
and feeder panels at the other. The addition of a fur- 
ther generating set of 360 kw. capacity is under con- 
sideration. This will probably be driven by a triple 
expansion engine, and will be provided with its own 
independent condensing plant. . >, be 

A view of the boiler-room is given in Fig. 10. The 
boilers at present installed are three in number, and are 
of Messrs. Babcock and Wileox's marine water-tube 
type, with hand-fired furnaces and internal super- 
heaters. Each boiler has its own short iron chimney, 


as the conditions of the site and the possibility of fall- 
ing rock did not admit of a single brick or stone 
chimney of any considerable height being erected. 
Natural draught is employed at present, but arrange- 
ments are made so that, if at any time it should be 
iound more advantageous to burn anthracite instead of 
ordinary coal, induced draught apparatus can easily be 
added. The steam pressure is 160 lb. per square inch, 
and superheats up to 5009 F. are employed. Two of 
these boilers are sufficient for the maximum output of 
the present plant, so that one can always be held in 
reserve. The feed pumps, which are of Messrs. G. 
and J. Weir's vertical direct-acting steam-driven type, 
are in duplicate, and take their supply either from a 
hot-well tank or a special feed storage tank provided 
for use when the engines are running non-condensing. 
There is also a separate oil-settling tank. The boilers 
feed into a common steam main provided with two 
Giepel steam traps, and a common exhaust pipe is 
carried from the engines to the condensing plant. An 
automatie valve is provided so that the engines can 
exhaust direct to the atmosphere if required. Steam 
passes to the condensers through a Reavell oil separa- 
tor. The condensing plant was supplied by Messrs. 
Belliss and Morcom, and is capable of dealing with 
9,000 Ib. of steam per hour. The air-pump is of the 
Edwards type, and is steam-driven. Circulating 
water is taken from the sea, and is pumped up by an 
eleetrieally-driven centrifugal pump in a pump-house 
down by the water's edge on a disused jetty. This 
pump is coupled directly to a 20 b.h.p. Siemens en- 
closed motor, running at 500 r.p.m. Extensions are 
contemplated to this pump-house with the object of 
supplying sea-water for purposes of washing in the 
cattle-sheds, and also for the proposed future exten- 
sions to the condensing plant. 

The battery-room is upstairs above the offices and 
stores. The battery is composed of 220 Tudor cells 
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Fic. 10.—Вопев Room. 


of the L.F.9. type, with a capacity of 500 ampere 
hours at the 10-hour rate. As has been stated above, it 
is charged and discharged in connection with a hand- 
regulated booster, and is principally used for the lighting 
circuit at times when the engines are shut down. In 
addition to the offices and stores, a small workshop. 
equipped with a lathe is provided on the ground 
floor. The generating station has been running regu- 
larly since the opening of the Fishguard and Rosslare 
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service on August lst last year without the slightest 
interruption of service. The works cost per unit sup- 
plied at present works out at about ‘9d. per unit, but 
a reduction of this figure may be expected when the 
extensions to the plant have been completed. 

The two sets of feeders for the power and lighting 
circuits respectively leave the power-house in cast-iron 
conduits filled in with bitumen laid in a trench which 
along a great part of its length was blasted out of the 
solid rock. They consist of lead-covered paper-insu- 
lated concentric cables. The feeders are continued un- 
derground for a distance of about 250 yards in order to 
avoid damage from the blasting operations which are 
carried on at this part of the rock to provide ballast for 
the line. From a point about this distance from the 
power-house, however, the whole of the feeder system 
is carried overhead on square timber posts with cross- 
arms provided with porcelain insulators along the route 
shown in the plan. Pilot wires leading back to the 
station voltmeter are carried on the same poles. The 
main power feeders pass behind the cattle-pens to a 
point about midway along their length, and then 
descend into the cattle subway, which runs across under 
the cattle pens and station to the cattle gallery under 
the passenger landing-stage on the face of the quay. 
Through this subway they take the form of lead-covered 
cable in iron troughing filled in with bitumen. From 
the subway the power cables are brought up in iron 
pipes to the main power distribution board on one of 
the station platforms in the position marked in the 
plan. This board, which is enclosed in an iron case, 
contains provision for 15 circuits, each provided with 
switch-fuses and а double-pole main  quick-break 
switch. Тһе branch circuits to the 30-ewt. cranes con- 
sist of lead-covered concentric cables passing along the 
roof, which carries the running rail for these cranes to 
the plug-boxes, from which flexible leads are taken to 
the eranes themselves. The leads to the capstans and 
coaling crane are taken through a culvert along the 


quay. The remaining circuits from the power distri- · 


bution board pass to the controllers for operating the 
passenger traversers. 

As has been indicated above, considerable extensions 
are in contemplation to the power load, one of the 
most important of which is the electrical driving of the 
marine engineering shops now being built. This will 
amount to about 130 b.h.p., and leads will be teed off 
from the existing overhead power mains which pass 
close to the site. Electric power will also be applied 
to the new stone-crushing plant, which is shortly to be 
erected to deal with the rock removed by the blasting 
operations on the northern side of the harbour, and to 
replace the temporary steam-driven stone crusher now 
at work on the other side of the railway station. The 
exact details of this plant have not as yet been decided 
on, but we understand that it is to be capable of deal- 
ing with some 600 tons of rock per day of 10 hours, and 
to sort this when crushed into two sizes by means of 
screens, one to pass through a 2} in. ring and not 
through a # in. ring, the other to go through the 3 in. 
mg. Dust and dirt will be washed from the small 
material by a water jet, and any stone too large for the 
2} in. ring will be returned to the crushers for re- 
crushing. The coarser material is intended for railway 
ballast for general use on the Great Western Railway 
system, while the finer material will be employed for 
making concrete. Another use to which it has been 
proposed to apply electrical power is the hauling up of 
the lifeboat. At present a lifeboat of the ordinary 
sailing and rowing type is in use, but a new 10-ton 
motor lifeboat is shortly to be stationed at Fishguard, 
Which will require considerably more power to haul it 
up the steep slip between the lifeboat-house and the 
waters edge. The lifeboat-house is already electrically 
lighted from the Great Western Railway Company’s 
mains. 


The lighting system, as we have seen, is distinct 
from the power system, except in so far as the respec- 
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tive 'bus-bars can be coupled together at the main 
switchboard. The lighting of the station buildings, 
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platforms, offices, and yards is effected by about 400 
incandescent lamps and twelve Siemens are lamps. 
The lighting feeders leave the station in the same 
trench as the power feeders, and are carried from the 
first common distributing post on the same poles as the 
power feeders as far as the entrance to the cattle gallery, 
where they are taken to the terminal pole of the over- 
head power feeder. From this point are taken the 
leads for the station hghting, but a three-wire over- 
head lighting main is continued behind the cattle-pens 
for the outlying are and incandescent lighting beyond 
the station in the vard and harbour, including the light- 
ing of the signal-box. The station lighting mains pass 
through the cattle subway in iron troughing in a similar 
way to the power mains, and are taken to а main 
three-wire 440-volt lighting distributing board at the 
centres of one of the station platforms. Two sub- 
boards for 220 volts two-wire are provided on each of 
the four platforms. All the station wiring is enclosed 
in serewed steel eonduit tubes. The circuits are so ar- 
ranged that at times when no train is expected alternate 
groups of lamps can be switehed out. 

The station buildings are heated electrically. The 
heaters are of the '' Gold "' type, similar to those used 
on the ears of the London underground railways, and 
are arranged for three degrees of heat. The maximum 
amount of heat available is amply sufficient to keep the 
waiting-rooms at a comfortable temperature in the 
coldest weather. These are arranged mostly in groups 
of eight, 64 being employed in all. The consumption of 
energy when they are in use varies from 250 to 300 
b.t.u. per day. The heater circuit is taken from the 
power mains from a point in the cattle subway where 
they cross below the station. The main contractors for 
the power and lighting equipment were Messrs. 
Siemens Brothers and Co., Ltd. 

A scheme has been worked out and is under con- 
sideration for the control of the lighthouse on the 
breakwater from the power-house. This includes provi- 
sion for the turning on and off of the gas; the winding 
of the. clockwork which rotates the lanterns and the 
ringing of the fog bell, by electrical means. 

We eannot conclude this article without acknow- 
ledging the kind assistance of the Great Western Rail- 
way Company in according facilities to our representa- 
tive for acquiring information regarding the equipment. 
We desire particularly to thank Mr. Roger T. Smith, 
electrical engineer to the Great Western Railway, Mr. 
Н. С. Hollingworth, resident electrical engineer at Fish- 
guard, and Mr. J. Lambert Gibson, engineer to the 
Fishguard Harbour Construction Works, for putting in- 
formation and material for illustrations at our disposal. 
We must also thank Messrs. Stothert and Pitt, the 
contractors for the cranes, capstans, and traversers, for 
kindly supplying us with drawings, photographs, and 
details relating to their portion of the equipment. 


BREAKDOWNS OF ELECTRICAL MACHINERY 


T the Manchester Section of the Institution of Electrical 
Engineers on Tuesday, Mr. Llewellyn Foster gave an account 
of the commoner forms of breakdown that had occurred, within 
his experience, more particularly on continuous-current machines. 
The majority of such failures are, in his opinion, preventable, 
being usually due to faulty design, bad workmanship, neglect, 
inattention, and deterioration of insulation which is very gener- 
ally traceable to the want ot ordinary and reasonable care. 

Magnet Coils.—-Causes of failure are the expansion and con- 
traction that takes place; the relative movement of the formed 
winding on the pole piece; lack of sufficient insulation between 
the shunt and series windings; the breaking off of the leading-in 
wire: the loosening and breaking away of connections between 
coil and coil; and the collection of oil and conducting dust 
resulting in a breakdown of insulation between the conducting 
parts and the frame. These, Mr. Foster considers, are all pre- 
ventable, and call for greater care on the part of both makers 
and users. On many machines, but more particularly on motors, 
it is impossible to obtain, with the armature in position, a clear 
view of, or to get at, the connections between coil and coil, and 


\ 


it is a very diflicult matter to clear away the dust, &c., that 
collects on the sides ot the coils furthest away from the commu- 
tator. The question of eflicient ventilation is naturally one that 
largely affects the life of a magnet coil, so many coils burn out 
trom short-circuiting of the inner layers of the conductor due 
solely to deterioration from heating; unfortunately, when one 
coil fails in this way, it usually results in damage to any other 
coils in series with it. Мапу failures of insulation have resulted 
from the inductive effect о! abruptly opening the shunt circuit, 
due more often than not to the faulty arrangement ot the starting 
switch and its connections. 

Biush Gear.—W here carbon brushes are used, the hinge type 
of holder or the box type are practically universal. The former, 
if a suitable stop is not fitted, is responsible for several failures, 
owing to the metal part of the holder comung in contact with 
the commutator, should a carbon brush either wear away or 
fall out; and the latter has also occasioned trouble owing to the 
brushes not moving freely, thus tailing to maintain proper 
working contact with the commutator. In either case sparking, 
overheating, and flashing over inevitably result. The break- 
down of insulation between the brush spindle and the frame, or 
between the spindle and the rocker bar, is very common, and is 
more often than not due to neglect in keeping such parts quite 
clean. On some types of machines, this is by no means an easy 
matter, and is a point that deserves more attention than is 
usually given to it. There is a tendency, too, to cut down the 
insulation. where it is really required to be particularly sub- 
stantial and effective. Again, the material ше] for the insulat- 
ing bushes and washers should be proof against deterioration 
from heat, grease, and oil; and the leakage path should be made 
as long as possible. Brush leads should be securely fixed out of 
harm’s way; often they come in contact with the armature, cross 
each other under the commutator, or are found to be lying at 
the bottom of the frame saturated with oil and covered with 
copper and carbon dust. 

J'erminals.— The insulating bushes and washers should be sub. 
stantial, and on many machines the position of the terminals 
might with advantage be altered to make them reasonably acces- 
sible for inspection and cleaning. Otherwise they are neglected, 
and failures occur. Care is also required in the design of ter- 
minals to prevent the slacking back and loosening of the set 
screws —this more especially applies to shunt terminals and con- 
nections. Many a motor armature has been wrecked owing to 
the excessive speed attained in consequence of the weakened field 
resulting from a shunt wire coming away from its terminal or 
connector. 

Bedplate or Frame.—Generally speaking, there have been verv 
few failures on these parts due to preventable causes. It would 
considerably diminish the number of failures on the back ends 
of armatures if suitable inspection holes for cleaning and other 
purposes were always provided in the driving-end cover-plates. 

Bearing and Brasses.—Very many serious breakdowns are 
attributable to neglect of these parts, and in some instances to 
bad design. The set-screw intended to hold the brass in position 
has either broken off or worked loose, allowing the brass to turn 
over, interrupting the lubrication and causing overheating of the 
bearing. Needless to say, if brasses wear down sutliciently to 
allow the binders, the conductors, or the slotted core to touch 
the pole faces, very considerable damage will quickly be done. 
A large number of breakdowns are directly traceable to the oil 
throwing that seems to be incurable in many types of machines ; 
this is another matter worth the careful consideration of makers 
іп genezal; very few machines are entirely free from this trouble, 
particularly if the brasses have worn very slightly. lt is really 
much more serious in its effects than most people imagine. In 
all machines proper provision should be made, not only for 
indicating the height of the oi] in the wells, but also for empty- 
ing and cleaning these out as occasion requires. For the latter 
purpose, a good-sized plug, screwed with a fine thread. is pre- 
ferable to a cock or a tap which may inadvertently be knocked 
oven or be allowed to leak, thus causing an accident when the 
machine is restarted without anyone being aware that anything 
was wrong. i 

Pole Pieces and Pole Shoes,—-Several breakdowns on armatures 
have been occasioned by the working loose of the bolts or set 
serews intended to hold these in position, and some better 
method than the one generally adopted is required. 

Armature Winding.—The failures that occur in the winding 
are many and varied; the author finds that they are mostly due 
to the deterioration of the insulating material on the winding 
which is subjected to movements resulting from expansion and 
contraction, from centrifugal action, and from internal heating 
due to lack ot efficient ventilation. The failure of one or more 
of the armature end connections, with the consequent burning 
away of the corresponding insulating segment on the commutator. 
is of very frequent occurrence. It may be due to a variety of 
causes, and is a matter that merits very special attention. 
Vibration on an armature due to imperfect balance is also a 
frequent cause of failure. Undoubtedly, bad = workmanshi 
accounts for a fair proportion of the failures, and the author 
thinks that г completed armature should be subjected to a much 
more severe test to ascertain the insulation between coil and 
coil than the makers usually appear to apply. Former wound 
armatures are reputed to be easily repaired, and this is one of 
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the many advantages that is claimed for them; it is the author's 
experience, however, that it is very о!{еп a matter ot nnpossi- 
bility to renew one or two burnt-out coils on a former wound 
armature which has been thoroughly impregnated with varnish 
or other insulating medium. The latter is so binding on the 
tormed windings in the slots that the insulation is damaged on 
those coils, that of necessity have to be lifted to ећесё the 
repair, and а re-wind is rendered necessary. ‘Lhe result is that 
what ought to be a comparatively simple aud inexpensive repair, 
often becomes a lengthy and expensive one. Even if the damage 
done to such windings, when litting them, is not apparent at tne 
time of the repair it quickly develops into а rault and results in 
a subsequent. breakdown. 

Commutator Segments and Luys.—The fracture of the lug at 
its rool is not by any means uncommon and is probably tne 
result of some slight movement due to expansion and contrac- 
tion, or to the bending of the shatt. Owing to the same causes 
the longitudinal bolts intended to clamp а commutator together 
have falled; in some cases the clamping nut has worked loose 
due to the lack of a suitable set screw, and the segments have 
risen ог have been thrown out by centritugal force. The sol. 
dered connections are a frequent source of t1ailure— attributable 
usually to bad workmanship.  Soid commutators, 1.e., those 
without spokes, are in many cases preferable, since they go far 
to eluninate the failures due to copper and carbon dust being 
drawn into the end winding, and the back of the commutator; 
with open spokes there is always a tendency for conducting dusi 
to lodge between them setting up arcing and breaking down 
the insulation at that point, and in some cases burning out a 
coil. 


Binders,—These fail at times in a most unaccountable n anner, 


possibly due even on small armatures to expansion and contrac- 
tion; more generally, of course, their failure is the result of 
neglect in keeping a sutflicient clearance between them and the 
pole faces. The wedge-shaped insulating strips now very fre- 
quently used for retaining the windings in position may reason- 
ably come under this heading, and cases are not wanting in 
which one or more of these have come out, resulting in damage 
to the winding. It is suggested that these strips should be 
supplemented by binders. 'The above remarks refer to binders 
formed of metal, but on many armatures whip-cord binders are 
used over the commutator end connections and sometimes 
over the commutator end rings. Their use is not to be 
encouraged, as it is almost impossible to prevent conducting dust 
lodging between the turns, even if well varnished, and a failure 
is usually only a matter of time. In addition these cord binders 
show a great tendency to work loose, however well they may 
have been put on originally. 

Siott,—It is surprising how little care is taken to avoid 
abrupt changes of section, sharp corners, and screw threads. 
Many a shaft has failed for the want of a reasonable fillet where 
changes in diameter occur. Faultily-cut key-ways, and vees cut 
in the shaft, intended to act as oil throwers, have frequently 
caused fractures. More care is needed to ensure the proper 
htting of the key or keys in the spider or core. On crane and 
other reversible motor armatures this is absolutely essential, or 
trouble will very soon ensue from the racking to which they are 
subjected. Shafts are nowadays made stiffer than they used to 
be; this is a step in the right direction, as the slightest bending 
of a shaft is certain to cause trouble with the commutator 
spokes or the armature end connections. There appears to be a 
general tendency to discard spiders, and to key the core plates 
dir«tiy on to the shaft; no doubt this cheapens the manufac- 
ture, but. the author objects to this practice, as it renders it 
practically impossible {о renew the shaft (in case of wear or 
fra ture). without stripping off the windings. 

Spider and Core.—Everything depends upon the accurate fit. 
ung of the driving keys; the slightest relative movement in- 
vanably causes a failure on the windings. That the core slots 
should be quite true and smooth throughout their length goes 
without saying, but many a breakdown has been caused by 
insatficient slot insulation, more particularly at either end of the 
‘ore, where often enough it is not carried far enough out. It 
is a mistake to rely solely upon the taping of former-wound 
armature coils and to use no trough insulation in the slots; this 
practice has led to frequent failures. 

Buch carrying the был At is often found that the 
method employed for driving this is very inadequate, and rela- 
tive moverent between the bush and the shaft quickly develops. 
It is preferable, and this practice is largely adopted now, to 
keep the bush quite clear of the shaft altogether, attaching it 
in «Ane suitable way to the spider, end drum, or core plate. 
The commutator, as a whole, should, of course, be removable 
without. interfering in апу way with the armature winding 
except to disconnect the soldered joints. 

End Ring and “Between Sequment" Insulation.—In this con- 
n^tion the author says: “Much has been said and written 
rezarding the relative merits of ‘natural’ and ‘built-up’ mica. 
I helieve the latter can be made quite satisfactorv, but it is an 
undoubted fact that a very large majority of the failures of 
insulation. on commutators is directly traceable to mica which 
has been improperly ‘built up.’ Exactly what happens it is 
hard to say. but in many pieces of damaged ‘built np’ mica that 
I have examined the medium used for sticking the flakes to- 
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gether has apparently worked its way out, or has been destroyed 
by oil, and carbon or copper dust has worked its way in until 
a short circuit has taken place. Аз a generai rule it is necessary 
that ' built up’ mica should be used tor the end rings, owing to 
their peculiar shape. These rings, particularly on motors con- 
nected to a three-wire system with the middle wire and tne 
trames earthed, fail very frequently, the outside ring especi- 
ally, as it is ditlicult to keep its narrow edge always clean and 
freg from conducting dust, grease, and oil. here 1s room for a 
new insulating material which would be impervious to oil and 
dust and be unattected by heat— would always present a hard, 
smooth, surlace, and would wear down equally with the copper 
segments. Jt is no good shutting one's eyes to the fact uat 
very numerous failures oi commutator insulation have occurred, 
and continue to occur, with undiminished frequency. lf tne 
breakdown were only confined to the commutator it would be 
serious enough, but as otten as not it is accompanied by a 
partial burn out of the armature.” 

Winding Drums.—There is not much to say about these except 
to notice a tendency to cut down the necessary insulation, par- 
ticularly at and over the edges. ‘There would be fewer arma- 
ture failures if the cdges were properly rounded off, and suitable 
insulation was carried well over. 

Lubricating Hings.—The failures on these are almost entirely 
due to neglect, but on one or two occasions rings appear to have 
worn the shatt away very considerably. There is a tendency on 
the part of some makers to use very light rings, and this has 
led to some damage to bearings owing to the quantity of oil 
raised being insutticient for effective lubrication. 

Pulley, Coupling, or Pinion.—With regard to pulleys and 
pinions there is not much fear of failure if they are securely 
fixed to the shaft; but in connection with couplings—more par- 
ticularly the half couplings used on reversible motors for 
elevators, electric cranes, &c.—many fractured armature con- 
ductors have been caused by the coupling key, and in some cases: 
by the bolts, having become slack. In some instances the ten- 
dency to work loose is aggravated by the fact that the brake 
blocks act on the rim of the coupling. 

Miscellaneous Failures.—Vibration, however set up, is a fre- 
quent cause of failure on armatures and commutator spokes. |t 
tends to crystallise the copper conductor, and results in constant 
trouble on the end connections. Excessive friction between 
brushes and the commutator has, on occasions, carried the former 
out of their neutral and into a sparking position, and severe 
liashing over has taken place. 

A little end play on armature shafts is advisable, but often- 
times it has been allowed to become excessive, and the com- 
mutator spokes have fouled the brush spindles, or the brush 
holders, or the back end of the armature has touched the frame, 
with disastrous results. 

The unsatisfactory conditions under which some motors are 
called upon to work of necessity render them peculiarly liable 
{о break down, and their life 1s very considerably shortened. 
Coal-cutter motors particularly have to work in hot and dirty 
situations, and are subjected to considerable variations of load 
and careless attention. The armatures of hoisting motors on 
overhead or jib cranes are liable to damage owing to the exces: 
sive speed that is sometimes attained when lowering a load; 
this is a matter, however, that is now receiving careful attention 
at the maker's hands. On dynamos with smooth core armatures, 
failures of the insulated driver-bars have been frequent, more 
often, perhaps, when such armatures are direct coupled to a 
two-crank engine, where the periodic changes in the angular 
velocitv of the shaft appear to cause some motion on the arma- 
ture bars. This motion continued during many millions of 
revolutions eventually damages the insulating covering, and 
results in a breakdown. Oil has a tendency to find its wav 
aiong shafts, into the interiors of commutators or to their 
insulated parts, and the end windings. where, mixing with 
carbon and other conducting dust, it is a common cause ot 
failure. 

Several cases of failure of the magnet coils fixed on the lower 
sets of poles, particularly on protected or enclosed tvpe motors, 
have resulted from the winding being saturated with oil that 
had run down from the bearings and accumulated in the bottom 
of the frame. This woull have been prevented, and attention 
would have been called to the oil leakage if a suitable drain had 
been provided. АП protected and enclosed machines should 
have provision made for draining the lower parts of their 
frames. On multinolar machines, failures have resulted from 
unequal clearance. between the armature and the pole faces, as 
apart from the severe strain that is put upon the shaft owing to 
unbalanced magnetic pull, “bucking ” or surging is set up in the 
windings. 


CONCLUSION : SOME StATISTICS. 


The failures already referred to have taken place on machines 
of every size, type, and age. and are by no means confined to 
old-fashioned machines working under unsatisfactory conditions 
nor to machines that have been at work for a number of vears. 
It may be of interest to note that from figures taken over the 
last few years of an ever-increasing number of machines it is 
found that one machine in every ten breaks down from one 
cause or another—the average for motors being about one in 
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every nine, and for dynamos one in every thirteen. Needless to 
say, a large number of the failures are minor ones, but all the 
same, each constitutes a breakdown in the sense that some 
repair is needed before the machine can be used again. 

‘Taken over the same period it is found that tor every one 
hundred breakdowns the percentages in which the various parts 
apparently gave way are as follows :— 


Armatures—electrical parts only 58 per cent. 


Magnet coils © i $e че = og 35 
Commutators and brush gear ... m — 0 5 
Miscellaneous-—including mechanical parts 

of armature, binders, bearings, and 

brasses, &c., terminals, &c. n "E AA у у 


The causes may be roughly classified as follows :— 


Accident i T 19 B ... 12 per cent. 
Dirt апа neglect bus гёз an xe В gg. 25 
Age and deterioration "m " iun (E, nep. tus 
Bad design and workmanship е ix WAS уус у 
Overloading a mU d ex "NE. DT 
Unascertained ... 2 e =, ee OO, “GEL vh 


The ''unascertained " form the largest class, as it was unfor- 
tunately impossible in a large number of the breakdowns to say 
for certain what the cause really was. 

In motors the author is strongly of opinion that unsatisfactory 

starting switches and controllers, and the careless ways in which 
these are used, are responsible for a large proportion of the 
failures which form part of this ''unascertained " class. In 
alternating-current machines, and motors especially, the clear- 
ance usually allowed between rotor and stator is generally so 
fine that very careful attention must be paid to the wear of the 
bearing brasses. Failures of rotors from this cause are fairly 
frequent. 
. The insulation on a good many stator windings has failed 
from the deterioration brought about by oil and conducting dust. 
Some alternating-current motors are particular offenders in the 
matter of oil throwing. | 

The author thanks Mr. Michael Longridge for allowing him 
to use some of the data relating to electrical breakdowns that 
during the past few years have formed part of his interesting 
annual report. 


FUEL ECONOMY 


PAPER on the above subject was read by Mr. Н. В. 
Maxwell at a meeting of the Glasgow Local Section of 


Electrical Engineers on December 11th, and of which ап 
abstract was given in our issue of January órd. The paper 


was also read at the Leeds Local Section on February 215%, 
when considerable discussion was aroused. 

The first speaker was Mr. George WILKINSON (Harrogate), 
who said that he agreed with Mr. Maxwell that for large 
boiler-houses, where the saving in wages is substantial, con- 
veyors are a good investment, but would suggest that the 
example cited in his paper is much too small a Loiler-house to 
warrant capital outlay on conveying plant. In that section 
dealing with types of boilers, Mr. Maxwell refers almost ex- 
clusively to the Babcock water-tube boiler, but he found no 
reference therein to the use of small internal tubes within 
the lower water-tubes which serve to gather up the steam 
generated and convey it to the steam drum. Tests made 
showed that the evaporation 18 thereby increased from 3°87 Ib. 
to 507 lb. per square foot of heating surface. The latter 
figure is not by anv means high, and he was much interested 
to hear Mr. Maxwell’s statement that he has obtained as high 
a duty as 9 lb. of steam per hour per square foot of heating 
surface from a Babcock boiler with a ratio of 40 to 1 between 
the heating surface and grate area, this high duty being ob- 
tained by using a chain-grate stoker and forced draught. That 
was a step in the right direction, and so far as his knowledge 
went nothing approaching this high duty has hitherto been 
obtained with this tvpe of boiler. Mr. Maxwell says that it 
is practically impossible to obtain automatic stokers to stoke 
bituminous coals efliciently without smoke. The only mechan- 
ical stokers that he knew of that will do this are of the 
coking tvpe, but they have the disadvantage that thev cannot 
be forced very much. Mr. Maxwell advocated firebrick lining 
for furnaces. He had been experimenting with firebrick-lined 
Lancashire boiler furnaces, and had got tremendous tempera- 
tures, probably 700? F. higher than the ordinary furnace tem- 
perature. The trouble he found was that you cannot get sufti- 
cient air to go into such brick-lined furnaces, and уоп are 
liable to produce CO instead of CO, which means low 
economy. With some arrangement in the nature of forced 
draught, he thought there was a big future for lined furnaces 
even for shell boilers. "The author states that he has fre. 
quentlv found coals of lower calorific value give a better eva- 
poration per lb. of coal than those with a higher value, accord- 
ing to the amount of moisture, ash, and volatile matter in the 
fuel. Mr. Wilkinson suggested that his findings on this point 
are due to a wrong adjustment between the air and the fuel. 
When he was making experiments on boilers for his M.E.A. 
paper on ''Steam Temperature Feed Water," he went into this 
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matter very thoroughly, and found that every boiler has а 
constant, and you want to find the constant in each case. It 
you burn fuel beyond а certain rate the evaporation per lb. 
of fuel goes down, and there is just one point where you get 
a maximum evaporation for a given amount of fuel. He found 
that all extra heat units beyond a defined amount went out by 
the chimney in the shape of accelerated draught, and cited 
several instances in that paper to show that you can waste 
quite 50 per cent. of fuel in that way. It is very important, 
as the author states, to have draught gauges, and he advo- 
cates induced draught fans and metal-lined flues. He was 


` quite sure that every engineer would be delighted if he had 


metal-lined tlues, so as to exclude all air infiltration. In 95 
per cent. of the stations we had to put up with what we have 
got, viz., plain brickwork flues. He had found that it was a 
very good investment to tar all the bricks, and it invariably 
happens that you are able to get your fingers in between the 
brickwork and the sides of the boiler-shell. The best method 
of closing these constantly varying gaps that he knew of was 
to fill up the spaces and the angles with a mixture of half tar 
and half Portland cement, mixing it up to a kind of putty. 
That would take care of the boiler and keep the flues prac- 
tically tight, and improve matters considerably all round. He 
knew of one enginecr who increased the temperature of the 
water in his economisers by no less than 50° F. by the appli- 
cation of this cement. The author stated that live steam heat- 
ing is not so eflicient as thermal storage. It appeared to him 
that only where vou have a peak load for two or three hours 
has thermal storage any advantage. The author wisely leaves 
out any remarks as to capital outlay. When you come to 


think that you can get a heater which will raise your feed 


water temperature up to steam temperature at the rate of 
50,000 Ib. of water per hour at about a tenth of the cost of 
thermal storage vessels, it should make one pause before enter- 
ing into the heavy capital outlay which thermal storage entails. 
With regard to the terrible accident at Greenwich. He 
had very full information about that affair. That accident 
has caused the insurance companies to look more especially 
into the question of thermal-storage vessels. Other storage 
vessels have been found which were assumed to be in perfectly 
good condition, but are in an exceedingly dangerous condition, 
and at the present time he knew of a number of thermal- 
storage vessels in London and the provinces which are shut 
down due to their dangerous condition. The chief trouble 
appears to be as follows:—' The ends are pressed out and 
riveted to the shells, severe stresses are set up on the curved 
surfaces of the end covers near the joint, and these have 
proved to be beyond the durability of the metal, and circum- 
ferential grooving has taken place. The Greenwich plate was 
{оппа grooved at the bend, and other vessels have been 
found grooved in a similar fashion; and the only way to make 
them safe appears to be either to use through stay bolts or, 
if the B.O.T. will allow them, to take the ends out and substi- 
tute true hemispherical ends. Either method will be very ex- 
pensive. The whole question is exercising the minds of the 
insurance people severely, because Greenwich is not an iso- 
lated case. Another commonly accepted theory, which is not 
correct, is that with a thermal-storage vessel vou have steam 
temperature feed. With a vessel 9 ft. diameter covered with 
3 in. of the best boiler covering, it has been found there is a 
difference of 50? F between top and bottom water in the 
vessel, so that if you take the average of the water tempera- 
ture in the thermal storage tank it is very much less than 
the steam temperature in the boiler. Respecting the author's 
method of drainage, he had advocated a very economical svs- 
tem of drainage on several occasions which had proved very 
successful. Instead of employing steam traps, all the places 
where water can accumulate and all the steam jackets are 
connected to a small auxiliary steam main, so that thev are 
continually draining thereto, and the wet steam from this main 
is taken to a bank of injectors which feed the boilers. These 
injectors require very little renair, and there is little or no 
trouble with them. They are banked in different sizes, so as 
t^ be adjustable at all times to the load on the station. In 
that way you are continuously drawing out of yoursteam range 
the condensed water as it accumulates, and the only effect is 
that the steam is so wet that vou do not get quite the full 
rated duty from the injectors. The author mentions that in 
most cases steam pipes are too big. He quite agreed that the 
steam pines might with advantage be reduced in size, but the 
reason thev are kent at the present size is due to the insurance 
people and the consulting engineers asking for the same sizes 
as they did many vears ago when low pressures and saturated 
steam were the order of the day. 

Mr. Rocerson said he certainly agreed to a large extent 
with what Mr. Maxwell states in his paper. On т. 3 the 
author refers to stoking and to chain-grate stokers. With this 
class of stoker he found that it does not always pay to keep 
up a high percentage of CO.. He remembered some time 
aco having a test on their boilers working in the ordinary wav. 
During the first month of the test the CO, was kept as hich 
as possible. an average of 11 to 12 per cent., while during the 
second month the CO, was reduced to 7 or 8 per cent., and 
comparing the two results together, the latter came out much 
the better in pounds of coal burnt per unit generated. This 
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was accounted for, he thought, from the fact that in order 
io keep the CO, as high as possible, coal had to be burnt right 
to the back of the grate, and consequently was dumped betore 
it was completely burnt. ln the second case care was taken 
to see that the coal was properly burnt out before being 
dumped, while keeping the CO, as high as possible, with better 
results. Of course, the difficulty with the chain-grate stokers 
is to keep the excess air from getting up at the back of the 
grate, and he found that it was better to burn fairly dirty 
coal on these grates, as the ashes and clinker served this pur- 
pose. With a high percentage of CO,, and the fire burning 
right to the back of the grate, they had a great deal of 
trouble with the dumping bars, as the noses for these would 
onlv last. for a very short time and were continually burning 
away. Mr. Maxwell mentioned that the quality of the coal 
should be tested and the calorific value ascertained. In the 
frst place, he would like to know which instrument is used 
for that purpose. There were several in the market, but he 
found it diilicult to obtain really accurate results. He would 
also like to know how Mr. Maxwell binds the collieries not to 
deliver coal below a certain specific calorific value. He thought 


Mr. Shawfield, of Wolverhampton, had succeeded some way in ' 


doing this, but was afraia that as coal is at present the con- 
ditions would be very difficult, if not impossible, to enforce. 
The author referred to flues and boiler settings, and the neces- 
sity of keeping them as air-tight as possible. Mr. Wilkinson 
dealt with this point rather fully. Glazed bricks, of course, 
lok very nice for the face for a while, but are liable to get 
damaged and chipped. and are also very expensive. If the 
ordinarv bricks are used and the sides of the flues and 
boilers covered with bitumen paint, just as good results will 
be obtained, and certainly in a more economical manner. He 
quite agreed with Mr. Maxwell that superhcaters are a very 
necessary adjunct to a modern boiler-house, and effect great 
eccnomy in coal consumption. He had no doubt that there 
were many places where 15 per cent. in the coal consumption 
could be saved by their use. He thought, however, that a 
mzximum temperature of 500? F. is quite high enough, and 
with this temperature no trouble need be anticinated with 
piston-rings. packings, &c.. while a great deal of wear and 
tear is saved, and with the great advantage of having prac- 
tically no trouble with joints, &c.. on tne steam mains. Ever 
since thev had started suverheating they had not had the 
slizhtest trouble from any cause whatever connected with it. 

Мн. WILSON HARTNELL said, with regard to the absence of 
smoke from mechanical stoking, there were several forms of 
automatic stokers which might be roughly classed as coking 
and sprinkling stokers. The most modern grates for water- 
tube boilers are roofed over with firebrick, so that the 
vases are kept at the highest temperature and thoroughly 
burnt before entering the — water-tube chambers. The 
experiment mentioned by Mr. Wilkinson -of putting fire- 
bricks over the grates of a Lancashire boiler was, he thought, 
almost sure to fail, because the difticulty in a Lancashire boiler 
is to get a sufficient amount of air over the bridge and space 
for complete combustion. With regard to whether it was ad- 
visable to use a fan or erect another chimnet*, he knew а case 
where а 50 h.p. motor had been installed to work a fan, but, 
there being considerable friction from the amount of soot and 
dust. it was decided it would be more economical to build 
another chimney and remove the fan. 

Mr. J. W. НАМЕ said he was of opinion that, except in very 
large power stations, it did not pay to install coal-conveying 
apparatus. Не would have no ditticulty in obtaining figures 
from an actual case in which the upkeep, including interest and 
sinking. fund, on a coal-conveying plant was at least four times 
as much as it originally cost to lead coal by means of carts. 
With reference to induced draught, he would say that he had 
nst experienced the ditticulty which one speaker mentioned with 
rezard to the soot, &c. "The only ditticulty he had found with 
induced draught was the difficulty in getting the right speed 
with а shunt-wound motor. In that instance he had arranged 
to run an induced draught fan either on 230 or 460 volts, and 
hv that means could get the lower speed for the lighter load. 
He had the same experience with driving the motors for 
«rculating centrifugal pumps. You get a good efficiency with 
the condensing pumps and motors at full load, but when you 
want to reduce your circulating water vou get an inefficient 
motor and an inefficient circulating pump. With superheated 
Меат he had noticed, when opening up the engine, a black 
denosit on the pistons and in that portion of the cylinder which 
hed not been swept bv the piston. 

Mr. J. McFarrn SMvrH said that, with regard to the furnaces, 
he thought the question of firebars was a very important one. 
He had had occasion to experiment with various types of fire- 
bars in Lancashire boilers. and found that the Knowle’s rocking 
bars gave very economical results in connection with Rennis 
mechanical stokers. With the usual type of bars supplied 
with mechanical stokers it was possible Чо burn the сол] 
"nokelesslv, but they were often not the most economical kind, 
and this was an important point to which more attention micht 
he given. With regard to the dranght mentioned, he found it 
ditheult to get the stokers to regulate this properly. and to 
obtain the most econemical results with the above bars had 


found that it was best not to regulate the side dampers of 
the boiler, but the main damper near the bottom of the 
chimney in the main tlue. Respecting the testing of the 
calorific value of coal and the type of calorimeter suitable for 
this purpose, he said that he had experimented in this direc- 
tion, and found Wild’s calorimeter to be as suitable as any. 
lt was a:cheap instrument, fairly accurate, and gave uniform 
results. 'lhey had found the most economical coal to be silk- 
stone pea slack, giving a calorific value of about 13,000 British 
thermal units per lb. of coal with 6 per cent. of ash. 

Mr. R. Н. Camrion said that, with regard to the question of 
maintenance on the coal conveyors, he would thiuk that there 
would be an excessive amount of wear and tear, and conse- 
quently а good deal of maintenance in years to come, and 
suggested that the figure given in the paper is only the amouut 
after two years' life. 'The author also points out that with 
mechanical stokers the cheapest grades of coal may be used. 
The trouble seems to be to get hold of this cheap coal. The 
colliery proprietors are using this for the by-products that 
they can obtain. Mr. Maxwell said that when superheaters are 
installed (excepting those fired separately), mechanical stokers 
are essential. He would like to know from the people who 
had installed superheaters if they had any trouble with the 
controlling of the temperature. It seemed to him that you 
could utilise a good deal of the heat of the gases by heating 
the superheater; but then again that would take away the 
temperature from the economiser. With regard to chain-grate 
stokers admitting excessive air, he thought that was truly the 
case when the CO, recorders first came out. Where water-tube 
boilers are installed, they found that they were getting about 
5 per cent. CO, when they were first tried. Since then they 
had looked after the brickwork and cracked plates, and they 
now got very much better results, undoubtedly due to the 
recorder. He would like to ask the author if he could explain 
how it was that when you were getting 14 to 15 per cent. CO 
black smoke appears at the top of the chimney, and 
you have to stop going any higher with your recorder. 
He found in stations that have been working a dozen years 
or so they have not got the modern uniformity of valves and 
fittings, and when you uncover you find something altogether 
different from what you expected in the way of size of flanges 
and drilling. | 

MR. Н. E. YEnBURY communicated the following remarks :— 
"I agree with the author that mechanical stokers are satis- 
factory and economical in large stations, but I entirely disagree 
with his opinion that it is preferable to dump the coal at the 
back before it is completely burnt. I agree that coal should 
be purchased on a calorific value basis, but there is a great 
difficulty in obtaining contracts under these conditions. From 
my experience it is cheaper to buy washed coal than dry coal, 
which often leaves 10 to 12 per cent. of ash and clinker. In 
respect to induced draught systems and the author's state- 
ment that it is an undoubted fact that fans are more economical 
than a chimney, I can only conclude that this opinion is based 
on experience (or theory) in connection with small lighting 
stations, for I agree that, where forcing of boilers is required 
in order to get through peak leads, fans are advantageous; 
but, from an economical standpoint, in a large station there 
is nothing to beat a good chimney stack. For instance, in the 
Shettield power station with 13 boilers we have six fans running 
at least 20 hours per day, aggregating 145 h.p., and assuming 
a cost of ‘25d. per h.p. per hour, it amounts to no less than 
£1,102 per annum in order to get, say, one and a half to two 
inches of draught. In addition to this running cost, the capital 
expenditure on fans and motors exceeds 22,060, and I could 
give interesting figures of maintenance costs on an eight-year-old 
induced draught station. From the above figures it will be 
readily seen that I am unable to support Mr. Maxwell's views 
respecting economy, although I admit that there is greater 
flexibility and possibly more efficient combustion with induced 
draught. Still, the prayer continues to go forth from more 
than one chief engineer that combustion may be perfected so 
that landlords and householders in the vicinity of induced 
draught chimneys will no longer call upon engineers to periodic- 
ally remove ‘grits’ from their respective roofs and gutters.” 


Industrial Hygiene.—The Council of the Society of Arts are 
prepared to award, under the terms of the Beniamin Shaw 
Trust, a gold medal, or a prize of £20. The medal, under the 
conditions laid down by the testator, is to be given ‘‘For 
any discovery, invention, or newly-devised method for obviating 
or materially diminishing any risk to life, limb, or health, in- 
cidental to any industrial occupation, and not previously capable 
of being so obviated or diminished by any known and practically 
available means." Intending competitors should send in de- 
scriptions of their inventions not later than December 31st, 1907, 
t» the Secretary of the Society of Arts, Adelphi, London, W.C. 
Such descriptions may be sent in under the inventor's name, or 
under a motto, accompanied by a sealed envelope enclosing the 
name, as preferred. The judges will be appointed by the 
council. Тһе council reserve the right of withholding the prize 
or of awarding a smaller prize or smaller prizes, if in the 
opinion of the judges nothing deserving the full award is 
sent in. 
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BELFAST TRAMWAY CONTRACTS 


R. V. A. Н. MeCowen has submitted a report upon the 
ik electrification of the Belfast City Tramways, in which he 
goes into the question of delay on the part of the contractors in com- 
pleting their contracts. He states that the operation of,the tram- 
ways by electric traction was partially started, namely, five routes, 
on November 30th, 19C5, the whole ot the routes being opened for 
tratlic on December 5th, 1905, or practically three months after 
the contract date. When this opening took place a considerable 
portion of the work under the above-mentioned sections was tar 
trom being properly completed, and for a considerable time the 
tramways were run under most difficult and risky conditions. 
He is unable to say what the powers of the Corporation may be 
to impose deductions for delay on the time which elapsed 
between the date of the opening of the system for trathe and 
the actual date of the proper completion of the work, taking 
into consideration the fact that the Corporation had the use ot 
the plant during this period, and merely draws attention to the 
point without making any comment. He points out, however, 
that it is definitely stated in his specifications that the main- 
tenance period commences after the work has been certified by 
him to be complete. He has, therefore, fixed the date for the 
start of the maintenance period on each section accordingly, the 
date for the final payment of the balance of the retention money 
being 12 months later in each case. 

The overhead equipment, though unfinished, was completed 
in such a manner as to allow of the operating of the whole of 
the tramway routes by December 5th, 1905, three months behind 
the contract date. 

The contractors have submitted their claim for extra time on 
this section of the work, and, after carefully considering same, 
Mr. McCowen has allowed them the following time, to which 
he thinks they are fairly entitled :— 


Alterations due to Shore Road widening, and extra 


work in railway stations * zs zn .. 2 weeks. 

Electrical equipment of Napier Street, which was 
not included in contract eT РА 3Y e. 1 week. 

Alterations and time lost due to Falls Road widening 
and alterations... sh sos ss bad .. 2 weeks. 

Pipe obstructions in Albertbridge Road, Cromac 
Street, and various altered positions dd .. 2 weeks. 
Wet weather l week. 
Total 8 weeks. 


The contractors made a number of other claims, which have 
been disallowed. On this basis the work should have been 
completed by the end of October, or about four weeks before 
the system was started. "The report leaves it to the committee 
to decide whether they will impose a penalty on this time. The 
work under this section was not fullv completed and taken over 
until August lOth, 1906, namely, eight months after the date of 
opening, and it was only then taken over on the contractors 
agreeing immediately to replace all the feeder pillars which had 
been rejected, and which have since been completed satis- 
factorily. 

Considerable expense has been incurred in connection with the 
extra supervision necessary, owing to the delay in the com- 
pletion of this section, and Mr. McCowen considers that this 
cost will be a proper charge against the contractors. 


558.585 18 10 
£55,063 14 7 


Thus the difference was £3,317 4s. 3d. below contract, which 
included £1,555 6s. 8d. provided for arc lighting under the 
contract, but not carried out. 

The work in connection with the underground feeder cables, 
as far as laying of the cables and being ready for current to be 
passed through them, was completed within four days of the 
contract date, and taking into account one week for bad 
weather, which has been allowed, this section of the work was 
completed within the contract time. "The surface renewal over 
this work was not completed until February 1st, 1906, on which 
time the work was taken over, and from which date the main- 
tenance period starts. Mr. McCowen has also allowed the con- 
tractors the extra time on the surface renewal, owing to the 
extra work involved outside the contract. 


' The net contract amount for this section was 
The amount payable to contractors was ... 


The net contract amount for this section was ... 
The amount payable to the contractors was 


£64,551 1 10 
£65,913 16 6 


The difference being £1.237 5s. 4d. below the contract amount. 

The encine-house plant was so far completed as to allow of 
the operation of the system being started on November 3Cth, 
1975, with the assistance of three of the existing lighting steam 
dynamos, which were connected up to the traction switchboard 
to be available for traction purposes. The contractors for this 
section of the work were kept back owing to the building opera- 
tions, and are. fairly entitled to an extension. of time. and 
taking into account the difficulties that had to be met with in 
erecting the plant while the building was in process of erection, 
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Mr. McCowen thinks that the question of penalty for the three 
months’ delay before starting should not arise either in on- 
nection with this section or with boiler-house plant. Further, 
taking into account the fact that the condensing plant was not 
available until February 23rd, 1906, and allowing the con- 
tractors a month to make any slight adjustments, he considers 
that this section should have been finally completed at least by 
March ólst, 1906, whereas it has not yet been taken over, the 
outstanding matters being the engines, which they have not yet 
satisfactorily completed. 

‘The engine builders, the report continues, have been given 
every facility for making their adjustments and alterations, 
and a considerable amount of the electricity required for oper- 
ating the tramways was supplied last vear by the lighting plant, 
in order to allow the tramway engines to be taken out of com- 
mission for the necessary alterations, &c., and if the contractors 
had taken this work in hand in a more energetic manner, the. 
vutstanding matters should have long since been completed. 

As this is now the only point which keeps back the final 
squaring up of Messrs. White's contract, he suggests that the 
contractors be allowed, say, two months to finally complete 
matters satisfactorily, the plant to be then taken over, and the 
maintenance period to start from the same date, in accordance 
with the terms of the contract. Very complete tests have been 
made on the main generators to see that they comply with the 
specified requirements, and while the engine builders have very 
greatly improved the steam consumption by making various 
alterations and adjustments, the engines do not quite come up 
to the specified guaranteed figures, in either condensing or non- 
condensing conditions. A bonus and penalty was provided in 
the specification on the results of Mr. McCuwen’s tests for steam 
consumption, and the deductions will be made in accordance 
with the terms of the contract, and are shown hereafter. 

The net contract amount for this section was ... £43,156 9 9 
The amount payable to the contractors, exclud- 
ing penalty on steam consumption, amounts 


lO. s "n - a " v" .. £42.702 5 4 


The difference was £454 4s. 5d. below the contract amount. 

The boiler-house plant was so far completed as to allow of 
the operation of the tramway system on November 50th. 1905, 
and, as in the case of the engine-house plant, the contractors 
are entitled to an extension of time, owing to the diltliculties 
in connection with the building operations already referred to, 
and allowing a reasonable time, this section should have been 
completed by January 1st, 1906. 

The work was taken over as complete on September 24th, 
1906, from which date the maintenance period commences. 


£20./55 1 1 
£20,215 18 4 


The difference was £519 2s. 9d. below the contract amount. 

Mr. McCowen calculates the amount payable to the contractors 
at £161,500 14s. 9d., or £5,527 16s. 9d. below the total net 
contract amount. 

The following amounts have to be deducted from moneys due 
to the contractors :— 


The net contract amount for this section was ... 
The amount payable to the contractors was 


Supervision and inspection of contractors’ work on 
overhead едири епі between December ist, 


1905, and February 16th, 1907 £15219 O 

Cost of coal and water on engine tests up to 
February 8th, 1907 ... т 90 8 5 
£243 7 5 


In addition to the above, the penalty for higher steam con- 
sumption than that guaranteed is to be deducted. This figure 
will be furnished later, as the tests are not yet all completed. 

It will be noted that the above does not include any penalty 
on delav, as the committee will no doubt settle this matter om 
the advice of their legal adviser. 

The above report was presented at the meeting of the Cor- 
poration last week, and the signing of cheques was postponed. 


Underground Telegraph Lines in Scotland.—4At a meeting of 
the Edinburgh Chamber of Commerce on Thursday last, а 
report of the delegates to the conference of Scottish public 
bodies called by the Lord Provost of Edinburgh, and also of the 
deputation to the Postmaster-General in London, on the question 
of the extension of underground telegraph lines in Scotland, was 
presented. It expressed dissatisfaction at the result, and urved 
the Scottish Members of Parliament to support Mr. Pirie in his 
motion on the Post Осе vote. It is contended that’ all the 
Scottish members should demand an assurance, instead of a 
conditional promise, that the communication between Edinburgh 
and Glascow would be completed this year, and that extensions 
on the East Coast route would be provided for in next vear’s 
estimates. 


Marcu 7, 1907. 
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PETITION FOR REVOCATION OF THE S. G. BROWN SUBMARINE 
TELEGRAPH RELAY PATENT 


4 T the resumed hearing of this case before Mr. Justice 
A Nevill, on Saturday, February 23rd, Mr. 8. G. Brown was 
recalled, and further re-examined by Mr. Bousfield, mainly upon 
the exact action of the magnetic shunt in sharpening received 
signals, and that adaptation of it to duplex working in which 
the divided winding is used as the equal arms of the bridge. 
Mr. Herbert Taylor, examined by Mr. Bousfield, said he was 
one of the respondents, and with his partners, Mr. Brown and 
Mr. Dearlove, owner of the patent. His firm, Clark, Ford and 
Taylor, had been consulting telegraph cable engineers since 
18/2, had supervised the laying and making of 140,000 miles 
of cable, and superintended the survey and submersion of the 
Pacific cable for the Government. Before Brown's invention 
no one had made an efficient relay for long cables. Brown's 
relay did not reduce the recorder speed of a cable by more 
than 10 per cent. it was important not to reduce the working 
speed. He had tried to make a cable relay himself. He gave 
Mr. Brown facilities for working out the invention, which cost 
a considerable sum of money. He thought that any manufacturer 


could make Brown's apparatus from the descriptions in the. 


specification. | 

Cross-examined by Mr. Cripps, witness could not say that 
Varlev's specification had no practical bearing on Brown's claim 
1. Varley's had a small roller, not а drum. Не had never seen 
one of Brown's relays working. | 

Mr. Charles Vernon Boys said descriptions in Brown’s specifi- 
cation would enable him to carry out in practice any of the 
apparatus described. He had known the ditficulty of making 
reliable delicate contacts; the improvement effected by shunting 
them with a condenser was entirely new to him. | | 

Cross-examined by Mr. Cripps.—Something like an insulating 
fim forms on the moving surface; I don't think the condenser 
will break through the film, but if there were so little contact 
at any part, the condenser will establish that and make a good 
connection. The battery circuit having alternative paths, the 
condenser and the contact is a continuous circuit. —— — | 

Professor John Perry, past president of the Institution of 
Electrical Engineers, said he knew the history of the siphon 
recorder from its earliest beginnings. Before Mr. Brown's in- 
vention there were many reports of successful relays for long 
cables, but none were actually successful. He agreed that 
the directions which Mr. Brown gave for carrying out his 
invention were sutticient. 

Cross-examined by Mr. Cripps.—The receiving condenser, as 
generally used, is put in to modify, but does not block out the 
slowly varying currents. 

This completed the evidence for the respondents. Mr. 
Cripps. K.C., opened the case for the petitioners, claiming that 
every element in Brown's arrangement was old, and actually 
in use for similar purposes. 

Ün the resumption of the hearing on Wednesday morning, 
Mr. James Swinburne, examined by Mr. Walter, said he had 
niade some experiments in connection with cable work. The 
ue of a moving surface against which the tongue of a relay 
could be arrested was not a novelty at the date of Drown's 
patent. A relay tongue in the air, and brought into contact 
with some moving part, was well known. He knew it many 
years ago. Witness said a moving surface as opposed to a 
stauonary surface gave a better chance of making contact, 
and prevented sticking due to microscopic fusion. The tongue 
was moved by а very small force, and if it came against a 
fixed contact it would need more force than was available to 
make a decent contact. The condenser shunting the contacts 
counteracted the intermittent nature of the contact produced 
by irregularities of the surface and the action of the moving 
drun in throwing the needle off the surface. 

Аз soon as an instantaneous contact was made the condenser 
disharzed, and then it charged up again. It discharged again 
as soon as they made а new contact, so that the condenser was 
ating as a little reservoir and keeping the current uniform. 
The condenser made a bigger current at the instant of contact 
than would otherwise be there, and that improved the contact. 

Witness said Varley was a very well known telegraph en- 
aner. There were several Varleys. Cromwell Fleetwood was 
avery well-known engineer. 

Mr. Justice Neville said he understood the suggestion to be 
that the magnetic shunt of Brown was anticipated by Varley. 
—Witness said, There is Brown's shunt in that of Varley, but 
in Varley it is something more. 

Witness said that with a suitable receiving condenser it was 
"ble to remedy the varying zero and eliminate slow, irregular 
currents. 

Cross-examined by Mr. Bousfield. witness said that cable 
enginsers for other reasons used receiving condensers too large 
to get rid of the varying zero. There was a confusion between 
the varving zero and the isolation of the separate dots. 

Mr, Swinburne, further cross-examined by Mr. Bousfield on 


Wednesday, said outside engineers had no way of finding out 
what the cable people were doing. 1f the receiving condensers 
were made small enough they could get rid of the wandering 
zero. Не pointed out that there might be some other considera- 
tions requiring the use of greater capacity, and admitted that, in 
order to get a readable size of signals, it might be necessary to 
have large condensers. 11, then, they put on an inductive shunt 
to get md of what was called wandering currents, inductive 
shunt had exactly the same effect on the recorder as using the 
smaller condenser. Ап inductive shunt would reduce the ampli. 
tude of the signals just as a condenser would. Mr. Brown had 
tried to make a thing which would re-transmit, and the cable 
companies had turned Mr. Brown loose in their receiving stations 
and to make alterations, but whether they were all good or 
not he did not know. Witness had tried the magnetic shunt, and 
found that the amplitude went down. The effect was the same 
as that of a small condenser. 

Witness said a condenser could absorb a charge or give out a 
discharge in a small interval of time. А self.induction gave a 
back electromotive force. The one did with a current what 
the other did with pressure. Condensers were known to 
diminish sparking; a telegraph engineer, using this apparatus, 
would have put in a condenser to prevent sparking. and then 
it would have done the other thing. 

Varley in 1856 and 1867 used condensers to prevent roughening 
and burning of contacts. C. and S. A. Varley were working 
relays controlled by a very small receiving current, and they 
wanted a sensitive contact. 

Questioned as to Delany's method, witness said he did not 
think, if tried, it would succeed, as his system of signalling 
would be too slow. They ought to distinguish between trying 
Delany's relay itself and trying his system. In Brown's the 
magnetic shunt shunted the receiving instrument, and in Varlev's 
arrangement the magnetic shunt shunted half the receiving 
instrument. 

Re-examined by Mr. Walter :—-Asked what was the reversal 
period of earth currents, witness said in maguetic storms it was 
short, but ordinarily it was a matter of hours. Siphon re- 
corders were provided with adjustments by which the inking 
needle zero was adjusted to the mechanical zero. It was obvious 
that anyone would make a recorder or relay that way. In 
William's shunt the extra currents in both the relay and in the 
shunt would prolong the current at the end of a signal, but the 
shunt, having more self-induction, overcame the relay, reversed 
the current in it, and at the same time neutralised some dis- 
charge current from the line. With block signals Brown's shunt 
would give little waves for each dot. 

Professor Silvanus Phillips Thompson, examined, said he had 
considered Claims 1 and 2 in the light of the very large 
experience he had of electric telegraphy. "There was no novelty 
in the use of a condenser across the contact points of a 
relay. It was employed to prevent the contact surfaces from 
deteriorating, and to prevent sparks at the break of contact, 
and generally for improving the quality of signals. That was 
a matter of common knowledge before Brown's patent. Making 
contact on moving surface was no new thing. In electric clocks, 
for example, a contact came down obliquely, one of the two 
surfaces moving during the time of contict. Vibration was 
rapid repeated motion. The wheels of Varlev's patent presented 
a moving surface similar to that represented in three of Brown's 
figures. 

Cross-examined by Mr. Bousfield. witness said he hèd seen 
the ordinary cable apparatus working. Condensers prevented 
the deterioration of the contact. In Brown's specification they 
had a moving coil in every case, whether for a relay or a 
recorder. 

In one of Mr. Godfrey's papers he says that the resistance 
of the inductive shunt should be low compared with that of the 
rest of the circuit, which might be hundreds of miles long. 

The сгоѕѕ-ехатіпайоп of the witness was completed on 
Thursday morning. 

Sir Robert Finlay, K.C.. and Mr. Bousfield, K.C., having 
addressed the court at some length, 

His Lordship reserved judgment. 


* 


Wireless Telegraphy.—-The Postmaster-General is about to 
appoint a select committee to consider the advisability of ratify- 
ing the wireless telegraph convention. It is probable that Sir 
Jolin Dickson-Povnder will be chairman. 7e Times states that 
the committee will inquire into the attitude which this country 
ought to assume regarding the various svstems of wireless tele- 
graphy, and, incidentally, whether England should hold aloof 
from the decisions come to by the Berlin Conference last vear. 

The Admiralty has decided to equip ocean-going destrovers 
with wireless telegraph apparatus. 
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. NEW SYSTEMS OF ELECTRIC WINDING 


"Тө following is a report of the discussion on Mr. А. Р. 
Wood’s paper, entitled ‘‘Some New Flywheel Storage 
Systems,” read before the Manchester Local Section of the 
Institution of Electrical Engineers on February 19th. (See 
ELECTRICAL ENGINEERING, Feb. 21st, page 543.) 

Mr. Т. L. Милев (chairman) thought that the importance of 
the paper lay largely in the fact that it was an attempt to 
reduce the cost of electrical winding systems, and he thought 
the descriptions given by Mr. Wood were extremely interesting. 
Mr. Wood had not dealt to any great extent with switchgear 
in connection with the matter, but probably that would be the 
subject of a further paper. 

Mr. G. S. Coruerr said that the first consideration seemed 
to him to be reliability. It was good policy at times to make 
certan sacrifices of etliciency if by so doing one secured greater 
reliability. Mr. Wood had given one typical curve of a winder 
which was no doubt correct in one particular instance, but 
the actual working conditions of collieries varied so enormously 
that it was very dithcult indeed to form any general set of 
conclusions without taking the mean of an enormous number 
of conditions in different places. Mr. Wood had described a 
system where he changed over from a 6-pole to a 4-pole motos. 
He would like to ask what amount of current that motor took 
while accelerating. Mr. Wood mentioned that it was necessary 
to run an llgner set at a slow number of revolutions, because 
they had got continuous current dynamo machinery. He thought 
there were dynamo makers who were building turbine sets 
who would supply continuous current dynamos to run as quickly 
as might be required. Taking Mr. Wood's paper as a whole, 
the only comparison one could make was the comparison be- 
tween the arrangement which Mr. Wood seemed to think 


was the most suitable, and what was known as the 
Ilgner system, with which he himself had had some 
little experience. lt seemed to him that the difficulty 
of control in Mr. Wood’s arrangement would be enor- 
mously greater than in the Ilgner. The whole control 


of the Ilgner winding plant was effected in the shunt of the 
machine. The main current was never broken, and conse- 
quently the operating mechanism was inexpensive to keep in 
order. Further, the speed of an Ilgner winder could be varied 
within enormous limits, and the speed was practicaily inde- 
pendent of the load. In the case of a large three-phase winding 
motor, such as Mr. Wood was referring to, taking, say, a 
maximum horse-power of 1,800, he rather thought that the 
switchgear which was going to stop and start the arrangement, 
and regulate the speed within the necessary limits, would be 
a somewhat elaborate piece of mechanism. Не had been for- 
tunate enough to see such a switchgear at a colliery in Germany, 
and the switchgear had a huge room all to itselt, and no one 
dared go into the room without blue spectacles. 

Mr. PECK said there was one other feature affecting the design 
of the flywheels not mentioned by Mr. Wood. This was that 
with the Ilgner system only a limited amount of slip in the 
induction. motor can be allowed on account of the rheostatic 
losses, so that it was not customary to drop the speed of the 
flywheel more than 12 per cent. or 15 per cent., whereas with 
Mr. Wood's system or with the ‘‘converter’’ system, the speed 
of the flywheel could be varied to practically any extent de- 
sired. The cascade system was first shown to him by Mr. 
Rudolf Braun nearly two years ago. А patent was taken out 
on the system, but. nothing further was done, as the ditliculties 
which Mr. Wood had pointed out in his paper were foreseen, 
i.e., the low power factor which must result, but in addition to 
the low power factor there would be heavy rheostatic losses in 
the regulating devices necessary for controlling the amount of 
power supplied to or taken from the line. The same arguments 
applied to & certain extent to the second scheme illustrated, 
i.e., the power factor would be low, though better than in the 
cascade system, and the rheostatic losses in the controlling 
devices would be large. The third system was the most impor- 
tant part of the paper. It struck one immediately that there 
might be serious mechanical ditliculties in a system of this 
kind. The method of supporting the heavy stator upon ball 
bearings mounted on projections from the pedestal bearings, 
the great ditħculty of adjusting the air-gap, the thrust on the 
bearing due to the gearing, the noise from the gearing— were 
points which would all have to be carefully considered ; but all 
=- the ditliculties could not be predicted until a complete mechan- 
ical lav-out of the system had been made, and the probabilities 
were that these difticulties would increase rapidly as the size 
of the equaliser was ‘increased. The electrical dithculties must 
also be considered. The induction motor which drove the stator 
would prove to be a very inefficient arrangement. Suppose that 
the tlywheel had been brought up to its maximum speed, so 
that the stator was rotating in the same direction as the rotor. 
In order to get the energy out of the flywheel, its speed must 
be reduced. This meant reducing the speed of the stator. which 
could be done by applying a mechanical brake, or the induction 
motor could be made to act as а brake. In order to make the 
motor act as a brake, it must be reversed. At the instant of 
reversal it would be operating with approximately 200 per 


cent. slip, and the rotor would generate a voltage twice that 
which it would do if held stationary, so that for the instant 
there would be a rheostatic loss in the rotor circuit equal to 
twice the full load rating of the motor. With the arrangement 
shown the capacity of the small motor was about 20 per cent. 
of that of the main motor, so that at the instant of reversal 
there would bc a loss in the resistance in the rotor circuit equal 
to 40 per cent. of the output of the flywheel generator. Half of 
this energy is supplied irom the flywheel апа half from the 
three-phase circuit. When the stator speed is zero the loss 
in the rotor circuit of the small motor is 20 per cent. of the out- 
put of the flywheel generator. ‘This loss drops to approximately 
zero when the stator has reached full speed in the opposite 
direction. In accelerating there was a similar loss, the average 
over the whole pain being 20 per cent. of the output of the 
generator. With a loss of 20 per cent. during the charging 
period, and a similar loss during the discharge period, the 
efħiciency would be somewhat higher than 60 per cent., assumin 
no loss in any other part of the system. With these additional 
losses, the etticiency would probably be little better than 50 per 
cent., which would mean that this system could not compete 
with the llgner system. For it must be remembered that in 
these buffer systems where an A.C. motor is used for winding 


.there is а heavy rheostatic loss in starting the motor, whereas 


with the llgner system, using a D.C. winding motor, voltage 
control is obtained and rheostatic losses eliminated. Mr. Wood 
proposed in the next arrangement to use a direct-current motor 
instead of an alternating-current motor. This, however, re- 
quires a direct-current generator for driving the D.C. motor, 
which could be driven from the tlywheel shaft. Ап exciter 
would, however, be required in the great majority of cases for 
exciting the fields of the ilywheel generator and the two 
auxiliary D.C. machines. This exciter would have to be driven 
at constant speed, and it would therefore be necessary to instal 
a separate motor for driving it. With the system thus ar- 
ranged, suppose that the flywheel is revolving at maximum 
speed, and it is desired to retard the stator. The stator drives 
the small motor as a generator, which drives the second D.C. 
machine as a motor, which in turn tends to speed up the fly- 
wheel, so that the action of one auxiliary machine opposes that 
of the other, but as the torque upon the stator is greater than 
that upon the fly wheel shaft, the flywheel will slow down. With 
this system the auxiliary apparatus required consists of two 
direct-current machines, each having a capacity of 20 per cent. 
of that of the fywheel machine, also an exciter and a motor 
for driving it. The losses in all these machines will be rather 
large, but the efficiency should be much better than when the 
stator 18 driven by an induction motor. 

Мв. FRITH said that nobody had said anything about the 
plan of substituting a tlywheel D.C. generator for a battery with 
an automatic booster. He thought the idea of using a shunt- 
wound generator coupled to its ilywheel as a battery, and letting 
it float on the line as a battery would do, controlled by a 
reversible booster charging and discharging it, was a very good 
one, and seemed to be much more practical than some of the 
other arrangements mentioned. 

Mr. ÉcKMANN said that it occurred to him that the controlling 
of both the Leonard generator and the winding motor by the 
same lever, as pointed out in the paper, could not lead to апу 
good equalising. With that arrangement the voltage of the 
Leonard generator and the speed of the revolving stator was 
dependent in every movement of the position of the control 
lever. Any sudden changes in the position of the control lever, 
which, as was well known, were often made in connection with 
three-phase winders, would result in a sudden change of speed 
of the revolving stator, and as the flywheel could not follow 
those sudden changes, the rotary would come out of step, or 
some fuses blow. Even if those difficulties might be overcome 
somehow, perhaps by introducing an automatic control for the 
auxiliary machines, it appeared to him that the control gear 
would have to be of such a complicated nature as to make the 
new flywheel storage system practically impossible. 

Mn. EARLE pointed out that Mr. Wood had stated that elec. 
trical winding was not commercially practicable unless coal at 
the pit-head exceeded in value 2s. 6d. to 58. per ton. The 
Yorkshire Electric Power Co. was, however, buying coal f rom 
the collieries, and supplving electrical power to them for wind. 
ing and pumping and other purposes, and therefore he thougzht 
such systems were practicable, notwithstanding a higher cost 
of coal. Mr. Wood had also said that with flywheel storage 
the boiler power could be considerably reduced in cost. He 
would like to know by how much. With regard to electrical 
winding, he thought colliery people quite believed in its future, 
but the confidence in its reliability alone delayed its more 
general introduction. 

MR. CoorrR said it seemed to him that there was a great dea] 
of money spent in all the apparatus that had been mentioned. 
Would it not be just as well spent, and with a great deal less 
complication, by putting it into the generating plant itself * 
Why should they not make the generator so much bigger, and 
the fly wheel so much bigger, instead of putting the money into 
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all the auxiliary apparatus? With regard to the question of the 
boilers, he did not see why that system should have anything 
to do with the boilers. if they were taking, say, from the 
boilers 800 h.p. at one moment, and the curve саш? Gown as 
shown on the diagram, the water taken over the whole time 
would be practically the same; the whole thing would level 
itself out. - 

"As Woop, in reply, said that as regarcs reliability the 
systems described were ideal, owing to the fact that a break- 
down of the tlywheel storage system would not stop the wind- 
ing. He thought that Mr. Corlett would find that his conten- 
tion as to slow-speed flywheel sets was correct. It was true 
that continuous current turbine sets had been made to work per- 
fectly satisfactorily, but the conditions of flywheel generators 
on the Ilgner system were quite different. As regards the aith- 
culty of controlling the synchronous system, this was not as 
bad as one might think. In the system recommended, i.e., 
with а D.C. motor for turning the stator case, the control ot 
the D.C. motor would be automatic according to the load, the 
control being effected through a three-phase series solenoid, or 
small three-phase series motor such as is used on electric 
cranes for controlling the brake. "Therefore, the only switches 
to be controlled by the operator after the buffer has once been 
started up аге the reversing switch for the main winding 
motor and the liquide starter for the same. Of course, the 
synchronous buffer system has the same advantage as the ligner 
svstem, inasmuch as the wind can always be completed in case 
of failure of the main supply. Аз regards the cascade system, 
Mr. Peck had been good enough to send him а copy of 
Mr. Braun's patent, and he found that this was practically the 
same as his own. Mr. Braun's patent was, however, taken out 
at a later period than the writer's. ln reply to Mr. Frith, the 
author thought he had made it plain in his paper that he had 
had an experimental synchronous storage set built, and that 
it had been tested. thoroughly, under every conceivable con- 
dition, and withstood the test satisfactorily. In reply to Mr. 
Earle, the reason why the writer said that electric winding 
was not practical unless the value of the coal used exceeded 
25. 6d. to 3s. per ton was that the interest and depreciation 
on the extra first cost over steam winding outbalanced the 
saving in coal. In the case of supply from a power company, 
the conditions will be, of course, quite different, as the first 
vost will be much less, and it becomes simply a question of 
what the current can be bought at as to whether it would pay 
or not. 
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Kelvin on Radium.—In the March number of the Philo- 
»)phical Magazine Lord Kelvin again specifies his position in 
recard to the theory of the radioactive atom. He imagines the 
atem of any material as consisting of a sphere of vitreous elec- 
tricity with a resinous electrion within it. He has previously 
shown that there are, in such an arrangement, two positions of 
stable equilibrium for the electrion, one, near the boundary of 
the atom, of small potential energy, and another, of great 
potential energy, near the centre. From analogy with a gun he 
calls such an atom as the former an ''unloaded " atom, and one 
such as the latter a ''loaded" atom; the explosive release of 
electrions in the loaded position gives rise to beta-rays, and the 
recou of the remaining part of the atom yields the alpha-rays. 
The present article goes on to suggest that in а crystal of radium 
salt. during a progress among the atoms towards equilibrium ot 
kmetie averages in perhaps the millionth of a second or the 
mulionth of the millionth of a second some of the atoms will 
коте loaded. As time advances a greater and greater propor- 
tion of the atoms becomes loaded till. perhaps in the course of a 
month, а permanent average of loadings and unloadings will be 
reached. The energy of the work done in loading the radium 
atems is taken from the energy of thermometric heat in the 
crystal. This energy is slowly made up by heat conducted and 
radiated in from the surrounding matter. The process can go on 
for ever, without violating the law of conservation of energy. and 
without. any monstrous or infinite store ot potential energy in 
the loaded radium atom. The shooting out of electrions with 
prodigious velocities generates heat locally in the material round 
the crystal, while heat is taken into the crystal by conduction 
and radiation to supply the energy for the continued loading ої 
unloaded radium atoms. | 

Measurement of Small High-Frequency  Currents.—A useful 
hint appears in a letter by L. W. Austin to the New York 
Electrical World of February 9th. The writer finds that the 
ordinary low-reading hot-wire voltmeters have ample sensibilicy 
tor hish-frequency currents of the order of 1/50 milliampere if 
their deflections are suitably magnified. This can be done by 
attaching a thin bit of mirror about half à cm. square to the 
vinter just below the pivot. The mirror must be set at a small 
ancie, so that it can be observed through the glass front of the 
instrument by the telescope and scale method. It is well to set 
the pointer nearly vertical if it is adjustable. The writer states 
that a Stanley 0—55 voltmeter of 15 ohms resistance allowed 


currents of 75 milliamperes to be measured with an accuracy of 
ó or 4 per cent. The zero drift.is but slight. The same ac- 
curacy can be attained by actacning a rine bit ot fibre to tne 
pointer and 6oz.:ving it throupgu а reaulüg microscope. 

koyal Institution Lectures.—Vhree Saturday afternoon lectures 
of the course of six on Röntgen, Cathode, and Positive Rays 
have been delivered by Prof. J. J. Thomson. ‘The first lecture 
dealt with the more iamiliar characteristics and properties of 
Hontgen rays, and included the theory of their generation by the 
sudden stoppage ot the cathoae rays by the target in the rocus 
tube. The second lecture advanced to the consideration of 
secondary radiation, and was concerned more particularly with 
the relations between the atomic weight of an element and the 
secondary radiation it yields. This relation can be brieny ex- 
pressed by saying that with increasing atomic weight there is 
increasing secondary ionisation under the stimulus of Rontgen 
rays; and, again, that the secondary radiation from any par- 
ticular metal penetrates other metals the more easily the nearer 
their respective atomic weights are to its own. There is only 
one exception to these experimental laws, and that is the case 
of nickel, which prompts the suggestion that the atomic weight 
of nickel is really somewhat different from the value reached by 
chemical investigation, and is larger than that of cobalt. The 
third lecture found its most interesting point in the learned 
professor's description of Lorentz's recent analysis of the radia- 
tion from metals. The flying electrons in metals are continually 
colliding with the atoms, thus generating Rontgen rays. An 
acoustical analogue is a roomtul of carpenters [perhaps a boiler- 
maker’s shop would be a better analogue stiil] hammering vigor- 
ously. Now, by Fourier's theorem, any noise, however horrible, 
can be produced by the superposition of properly selected and 
graded musical notes. The selection of the proper notes is 
called harmonic analysis. Thus the roomful of carpenters can 
be mathematically replaced by а roomful of tuning-forks. 
Lorentz has done this, and has calculated the share of the energy 
contributed by the larger tuning-forks. The result agrees very 
remarkably with the established laws of the heat radiated from 
hot bodies. Thus it appears that all thermal radiation is, in its 
origin, Hóntgen radiation. The lecturer touched upon a point 
of quite different interest when mentioning the physiological 
effects of Rontgen rays. He pointed out that the sores due to 
Rontgen rays, being skin sores, must be produced by the most 
easily absorbable rays from the tube. He suggested that it 
might not be ditlicult to find a substance that would filter out 
these easily absorbed rays and leave for use the innocuous 
penetrating ravs that alone are needed in surgical applications. 


Continental 


Secondary Radium Iays.—Shortly after Becquerel discovered 
the radiations of uranium, Paschen observed that when a thin sheet 
of platinum is inserted in the path of radium rays the photo- 
graphic effect of these rays is not diminished, but increased. 
This apparent increase is due to electrons projected out of the 
platinum by the impact ot the electrons (beta-rays) bombarding 
the other side of it. P. Dobler has made an elaborate investiga- 
tion into this effect, and publishes his results in No. 2 of the 
Annalen der Physik. For any given speed of projection of the 


_ beta-rays there is a certain thickness of platinum which gives 


the maximum secondary radiation. The speed is determined in 
the author's experiments by subjecting the rays to magnetic 
detlection by a known field. The paths are so arranged that the 
electrons fly in predetermined circles and map out a kind of 
spectrum, which, with a linear radium preparation as a source, 
has the shape of a band with a speed of 2'8x 10'* cm. per second 
(66 per cent. less than that of light); the best thickness of 
platinum foil to produce secondary rays is about five microns 
(0005 mm.). The impinging electrons then catch up the largest 
number of recruits on their way through the metal. 

Mechanism of Radiation.—O, Schónrock discusses, іп No. 2 of 
the Annalen der Physik, the cause of the finite width of spec- 
trum lines, a phenomenon which, if fully elucidated, would 
teach us much concerning the mechanism of radiation. Ап 
electron revolving at a rate corresponding to the trequency of 
vibration of visible light would produce а spectrum line of 
infinitesimal width. That it does not do so may be due to 
Various causes, such as the motion of the atoms in the line of 
sight, which would produce а kind of Doppler effect, collisions 
between atoms, and perturbations produced by electrons in each 
others orbits. The author attempts to unravel these various 
processes by calculation. Collisions depend upon the mean free 
path, and this is the smaller the greater the ionisation: He 
arrives at the conclusion that at low pressures (under 2 mm.) 
the line width 1s explained by the Doppler effect, but from that 
up to 4CO mm. the collisions between atoms and electrons play an 
important part. Experiments with monatomic gases such as 
helium, argon, and mercury are most promising in this connec- 
tion, as their spectrum lines are mostly free from “satellites.” 

Effeieney of Tncandescent. Lamps.—J. Russner investigates, 
in the Physikalische Zeitschrift for February 15th, the propor- 
tion of the energy of an incandescent lamp which is converted 
into light. The percentage 15 known to be very small. so small 
thet much has heen said about the waste of energy attending 
all our present sources of light. It is usually determined bv 
absorbing all the heat rays with water, and measuring them 
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by their heating effect on the surrounding water. But water is 
so inefficient as an absorbent of heat that a great thickness is 
required, which makes the heating effect small and diflicult to 
measure. The author therefore substitutes a 30 per cent. solu- 
tion of commercial ferrous ammonio-sulphate (FfeSO,.Am,S8O, 
+6Н,О), adding a few drops of sulphuric acid to clear the 
solution, and filtering. A thickness of 2 cm. of this solution 
absorbs all heat rays, and nothing but cold light gets through. 
The lamp is suspended in the solution, copper wires being 
soldered direct to the platinum terminals. In this way the 
author found that a 19 c.p. carbon filament lamp emitted 0°58 per 
cent. of its radiation as light, a 52 c.p. 0°61 per cent., a Siemens 
55 с.р. tantalum lamp 22 per cent., an Auer 24 c.p. osmium 
lamp 2:3 per cent., and an Auer 34 c.p. osram lamp 2:46 per 
cent. The average power consumed was (00323 watts per candle- 
power. The author himself claims no great accuracy for these 
measurements. 

Levitation of Aluminium Foil.—In the Physikalische Zeit- 
schrift for February 15th, E. Band] describes some curious ex- 
periments with small pieces of aluminium foil in the electric 
field between the poles of a Wimshurst machine. Introduced 
between the poles, they remain suspended while the machine is 
worked, oscillating slightly to and fro. In the dark they are 
seen to be connected with one or both poles by luminous threads. 
When the machine is stopped the foil remains suspended for 
some time when condensers are used, but is finally ejected. 
Sometimes several pieces can be thus levitated at the same 
time, usually forming a chain. In linseed oil a somewhat similar 
phenomenon can be produced by a fine wire, which arranges 
itself lengthwise between the submerged poles, and occasionally 
gives rise to a discharge. The author believes that the foil or 
wire are in a state of rapid oscillation along the electric lines 
of force, and that these oscillations enormously increase the 
resistance opposed by the air or oil to their fall. If one pole is 
earthed, the foil will dart about the other pole in a fantastic 
orbit, which sometimes becomes a regular revolution, traced by 
a luminous line. Of this phenomenon the author does not 
venture an explanation. 


ELECTROCHEMISTRY 


Ir is well known that the art of electro-deposition has been 
worked almost entirely during the past upon empirical lines. 
The French Patent 361,892 shows that apparently the virtue of 
a bath depends upon the number of different substances which 
are added to it. The patent in question is for the electro-deposi- 
tion of brass upon iron and steel. The bath consists of sodium 
carbonate, 3 kilos. ; potassium carbonate, 1°25; sodium bisulphite, 
4; zinc sulphate, 1:1; copper acetate, 2°25; stannous chloride, 
01; lead acetate, 0°1; potassium cyanide, 655; zinc chloride, 
0:25; ammonia, 2 litres; and water to make up to 100 litres. 
Electrodes and current density are not mentioned in the patent, 
although in brass deposition one of the most important considera- 
tions is the material of the electrode and the current density to 
be employed. In fact, there is no industry which is so riddled 
with nostrums and fads as that of electroplating and electro- 
typing. In our own experience we have always found the best 
results to be obtained in electrotyping baths which contained 
little except copper sulphate and sulphuric acid. With such a 
bath, provided the temperature is kept within certain limits 
and the concentration of the acid and copper sulphate are in 
a certain ratio, electrotypes of good tough copper can be made 
with current densities rising to 150 amperes per square foot. 

Generally speaking also, the best results are obtained from 
plating solutions which are comparatively simple. Gallons and 
gallons of expensive solution are frequently wasted, because 
something abnormal happened, and the operator, instead of 
trying to find out what was the reason, put in first one thing 
and then another, the end result being that the contents of the 
bath had to go down the sewer. 

The Leeds Copper Works, Ltd., are now turning out very 
large quantities of copper radiator tubes, which are manufac- 
tured by Harrison’s squirting process. In this process the 
electrolyte is squirted against the cathode. The rate of deposi- 
tion is very rapid, a current density of 70 amperes per square 
foot being employed, with an E.M.F. of about 0°4 volts, which 
is an extremely low electrical pressure for such a high current. 
These tubes, which, of course, as they are deposited upon 
cylindrical electrodes, are seamless, сап be directly made of 
5.16 in. diameter. As a matter of fact, they are not usually 
made of quite such a small diameter but we know of no other 
process by which sma!l diameter tubes can be made without 
subsequent drawing. 

The Thames Iron Works, Ltd., have recently installed л 
plant for manufacturing electrolytic iron. Details as to the 
method emnloyed and the clectrolyte used are not obtainable, 
but we believe the electrolyte to consist of iron-ammonium 
sulohate. The anodes are of iron, and the metal is deposited 
upen rotating mandrils, which act as cathodes. The metal, as 
it is deposited, is extremely brittle, but after being annealed 
becomes malleable. The method employed was devised by 
Mr. S. Cowper-Coles, and is the only plant in this country 
where electrolytic iron is made. in America a good deal of 
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experimental work has beer done in connection with the depo- 
sition of iron from aqueous solutions, but we have not heard 
of its being actually manufactured. 

Electrolytic iron was at one time used to a considerable extent 
for the facing of electrolytes, but it has the disadvantage of 
being spoilt by rusting, and electrolytic nickel facings are now 
more often employed. The drawback to the nickel facing is 
the difficulty of dissolving the nickel off again, as electrolytic 
nickel tends to become passive. This diificulty is not met with 
non cobalt is used, but cobalt is much more expensive than 
nickel. 

In our obituary notice of Moissan last week it was mentioned 
that Moissan was the discoverer of calcium carbide. It was 
about thirteen years ago that tbis substance was discovered, 
and it is estimated that at the present time 125,000 tons oí 
caleium carbide are annually manufactured, the value being 
about one and a half million sterling, and at least 60,000 h.p. 
being required for its production. At one time the British 
Aluminium Company manufactured calcium carbide, but with 
the increasirg value of aluminium and the decreasing value of 
calcium carbide the manufacture was left off, because aluminium 
paid best. Other works in this country have also shut down, 
and at the present time all the carbide used in the country 
is imported. We are therefore interested to see it stated in 
the Oil and Colour Trades Journal for, March 2nd that the 
Albion Products Company are about to open works for the 
manufacture of calcium carbide at Cardiff. 
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STORAGE BATTERY INVENTION 


HE Electrical World of New York gives a summary of some 
recent American patents relating to improvements and 
modifications in storage cells. 

Fig. 1 shows a construction of Planté plate described in a 
patent of Mr. J. Bijur. The supporting framework for the 
plate has a perforated body forming a covering for the grills. 
Reinforcing transverse and longitudinal ribs are provided and 
the grills are centrally supported at the intersections of these 
ribs. Another perforated frame, A’, substantially like the first, 
is then placed outside of the grills and firmly secured to the 
first frame. This second frame, A’, is also provided with trans- 
verse ribs, D’, and longitudinal ribs, Z', the intersection of 
which fall opposite the intersections of the corresponding ribs 
of the first frame. The grills, H, are centrally supported by 
means of the trunnions, J, in apertures at the intersections of 
the ribs. The dimensions of the grills and frames are such that 
the grills do not touch each other nor the framework at any 
points except at the pivotal points of the grills, thereby per- 
mitting free expansion in all directions. The construction of 
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Fic. 2.—LANDSING STORAGE 
BATTERY PLATE. 


Fic. 1.—Brijv&R STORAGE 
BATTERY PLATE. 


the grills shown in the illustration is said to have proved satis- 
factory in practice. Four sets of parallel strips are connected 
to diagonal supports, thus dividing the plate into segments or 
quarters of pyramidal form. 

Fig. 2 shows a construction patented to Mr. J. Landsing. 
The grill comprises the elementary lead strips, Æ, which are to 
become active mass, and which are connected to flexible cross 
supports, FP. The recesses, H, at top and bottom of these cross 
supports permit longitudinal elongation of the grill, while the 
spaces, 7, at both sides of the grill permit sidewise elongation. 

Two other recent patents refer to improvements in the Edison 
battery. As is well known, the active nickel and iron masses 
in the pockets are mixed with graphite to improve the contact 
and increase the conductivity. To coat the electrolytically- 
active nickel hydroxide with flake graphite, Mr. Т. A. Edison 
proposes to mix the ground hydroxide with molasses and then 
with flake graphite. The mass is then dried, fitted under slight 
pressure into the pockets, and the molasses is dissolved out by 
means of slightly alkaline water. The pockets are then strongly 
pressed together. i 

During the charging of the Edison battery excessive foaming 
has often been observed. This has been found to be due to the 
presence of thin and almost invisible films of grease on the 
metal parts in the plates. Mr. J. W. Aylsworth removes this 
grease by filling the cell with a hot (almost boiling) weak 
(about 2 per cent.) alkaline solution for several hours and several] 
times in succession. 
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CORRESPONDENCE 


THE ELECTROLYTIC ALKALI AND BLEACH 
INDUSTRY. 


To the Editor of ELECTRICAL ENGINEERING. 


SiR,— We notice in the issue of your valuable journal 
dated the 21st inst., а report of а paper presented by 
Mr. J. B. C. Kershaw upon '' The Present Position and 
Future Prospects of the Electrolytic Alkali and Bleach 
Industry," at a meeting of the Faraday Society. In 
your abstract of the paper the following paragraph 
occurs, ‘‘ It is often stated that in this country .it is 
not possible for an extensive electro-chemical industry 
to be established, because we have very little cheap 
water power. In answer to this, one may point to the 
Castner Kellner Co., which is well managed and is 
able to pay а five per cent. dividend; the bulk of the 
power employed is obtained from gas engines worked 
by Mond gas." | 

You will, of course, be aware that the Castner 
Kellner Co. have two establishments in this country, 
the older at Runcorn and the later one at Newcastle- 
upon-Tyne, and while we are not in a position to 
make апу statement as regards the method of pro- 
duction of power employed at Runcorn, we would point 
out that at their Newcastle-upon-Tyne works electric 
power supplied from the generating station of the New- 
eastle-upon-Tyne Electric Supply Co., Ltd., at Car- 
ville. is extensively used, with, we believe, very satis- 
factory results to the chemical company. As a matter 
of fact, the provision of cheap electric power from a 
central station at prices which compare favourably 
with, sav, Niagara power, was probably one of the in- 
ducements to the Castner Kellner Co. to erect their 
more modern works in Neweastle rather than extend- 
ing at Runeorn, and the fact that power can be sup- 
plied in bulk from a steam-driven generating station, 
such as that at Carville, effectually disposes of the 
argument that an extensive electro-chemical industry 
cannot be established in this country because of the 
lack of cheap water power. Ав this is а matter which 
directly concerns the prosperity of this country in an 
industry which promises to be one of the leading 
modern industries, we shall be glad if you will draw 
attention. to the possibility of using steam-generated 
еспе power for electro-chemical purposes with per- 
fevtly satisfactory financial results. 


Yours faithfully, 


For THE NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY Co., 
LTD., 
J. A. SEAGER. 


Newcastle-on-Tyne, 
February 26th, 1907. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 


T'o the Editor of ELECTRICAL ENGINEERING. 


^m.— With regard to Mr. Fynn’s latest contention, of course 
I know that the very flux on which I rely for torque is a 
leakage Пих, and produces reactance voltages in the respective 
windings. I gave the exact magnitude of these voltages only 
last week. Does not the field of a series A.C. motor produce a 
reactance voltage in the motor windings? Yet series motors 
often have a high-power factor at full load. 

since Mr. Fynn will neither admit my premises nor give any 
purelv algebraic or geometric proof of his own contentions as 
regards the conditions at full load, I must be content to leave 
the matter until I can publish the tests: this I shall be in a 
sition to do shortly. 

| WILLIAM CRAMP. 
Manchester, March 2nd, 1907. 


'This correspon’once is now closed.—Ep. E. E.] 


ELECTROLYTIC LIGHTNING ARRESTERS. 
То the Editor of ELECTRICAL ENGINEERING. 


Str,—In the December (1906) issue of the Proceedings of 
the American Institute of Electrical Engineers there appears an 
interesting paper by Mr. К, P. Jackson on *‘ Recent Investigation 
of Lightning Protective Apparatus," in which a preliminary 
notice of an ''Electrolytic Lightning Arrestor'' is given. In 
the paper this electrolytic arrester is claimed as a new inven- 
tion. As, however, the identical apparatus was invented in this 
country in the year 1901, its recent re-discovery in America 
interests me, and I have thought that an account of some 
experiments carried out by the present writer in 1901 would be 
of interest to your readers. The invention in question was 
embodied in Mr. S. Z. de Ferranti's English Patent No. 25,426 
of 1901. Claims 1, 2, 5, and 6 of this patent run as follows :— 

(1) In the control of electric circuits, the combination of 
electric resistances having the property of building up resistance 
under a certain critical voltage, and breaking down in resistance 
above that voltage, with switches, substantially in the manner 
and for the purpose described. 

(2) In the control of electric circuits, as claimed in Claim 1, 
resistance consisting of cells having aluminium or chromium 
electrodes in combination with a suitable electrolyte. 

(5) In electric circuits, the combination of resistances, as 
described in Claim 1, with an аіг-рар to form a lightning 
arrestor or static potential discharges, substantially as described. 

(6) In electric circuits, the use of resistances as described 
in Claim 1, as safety resistances directly connected across the 
mains, or from one main to earth, substantially as described. 

In the body of the patent the invention is described as 
follows :— 

“My invention is also applicable in connection with lightning 
arrestors for protecting lignung or power circuits. In this case 
I couple a suitable number of cells in ser'es with the air-gap of 
i lightning arrester, a sufficient number being employed so 
that the sum of their critical voltages will be above the poten- 
tial of the circuit to be protected. Should an arc then be estab- 
lished, the cells would permit current to flow due to the high 

otential and frequency of the lightning or static discharge ; 
bui when this has discharged the cells would choke back the 
current, and secure the interruption of the arc at the air-gap. 

"Again, I may employ cells of this character as a safety 
resistance against two mains, or from one main to earth, so that 
a materia! rise of pressure will break down the resistance of the 
cells, which will then allow current to flow; but when the 
abnormal rise of pressure has disappeared. the current through 
the coils will automatically fall to a small value as before. 

‘In all cases when alternating currents are used, the electro- 
static capacity of the cells plays a part in their action, inasmuch 
as a certain part of the current flowing through 15 capacity cur- 
rent. As, however, more cells are introduced, this current 
diminishes as the effective capacity of the cells decreases, and 
as the number connected in series increases." 

The above-mentioned English patent has been allowed to lapse. 
It would appear that in England the conditions under which 
the electrical industry is working are hardly advantageous to 
the development of such inventions. Firstly, of course, there 
is but a small demand here for high-voltage lightning protection, 
and therefore such work could not look for an immediate return. 
Secondly, such development work is very costly, and it was 
really financial considerations which unfortunately caused the 
whole thing to be dropped. However, the experiments made 
at the time were sufficient to show the great possibilities of the 
idea, and, judging from Mr. Jackson's paper, I think we had 
in 1901 proceeded as far as he has now got in his (work. It is to 
be hoped that Mr. Jackson will be more fortunate than we 
were, and that he will succeed in the commercial application of 
the device. 

The experiments carried out by the writer in 1901 had for 
their object the determination of the chemical and physical 
conditions for the best operation of the device; the mechanical 
considerations necessary for a commercial apparatus were ex- 
perimentally studied, and a number of experiments made under, 
working conditions, of which the following short description 
must suffice :— 

Each unit of the pile of electrolytic cells consisted of a 
shallow aluminium dish, and they were placed one on the top 
of the other and separated from each other by about 
4 in. by pieces of insulating material. The dishes меге 
filled with the necessary solution; bichromate of potash 
was one of the solutions used. By pouring the solution 
into the top dish slowly, all the dishes were filled in turn 
by the solution running from one dish to the other. 'The dishes 
form a kind of battery of cells, the upper and lower surfaces 
of each dish acting as cathode and anode respectively. Such a 
resistance was found to be an excellent arrangement for placing 
in series with a spark gap for the protection of conductors 
against lightning discharge. "This follows from the property of 
the aluminium cell to resist the passage of electricity up to a 
certain point, and then to break down suddenly. For alternating 
currents, also, the cells act as a condenser of very large capacity. 
Placed in series with a spark gap, the latter can be set 
extremely near the working voltage so as to form a verv safe 
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protection ‘of the line. On a rise of potential, the gap arcs 
across and relieves the circuit, the electrolytic resistance in- 
stantly building up resistance directly the pressure has fallen 
to the normal value, effectively preventing a large rush of 
current from the generators, and also the existence of any 
electric surging which so often results from free arcing in air 
on high-tension circuits. A number of experiments under prac- 
tical conditions were made, by kind permission of the chief 
engineer and resident engineer, at the Wandsworth station of 
the County of London and Brush Provincial Electric Lighting 
Co. This is a two-phase system running at 6,600 volts, and the 
lightning arrester was connected between the 'bus bars and 
earth, the former being fed by a number of generators totalling 
several thousands of horse-power. The spark gap used in series 
with the electrolytic resistance was. of the horn type, and this 
was set slightly lower than it would be set in, practice. This 
was to facilitate the sparking across of the horns. The action 
of the arrester tried was entirely satisfactory. The arc formed 
at the horns was quite small, and, after running about two-thirds 
of the way up them, was quietly and noiselessly extinguished. 
The horns were about 18 in. high. The resistance acted exactly 
in the way it was expected it would. At the instant of the 
passage of the current, the surfaces of each dish were covered 
with an innumerable number of tiny sparks, indicating the 
points where the non-conducting film broke down. 

Another series of tests was made at the Hull Corporation 
electric lighting station by permission of the chief engineer. 
The object of these experiments was slightly different from the 
above-mentioned ones. The system is 2,000-volt continuous 
current. It was found practically impossible to switch off large 
currents from the generators. If one did so, a rise of potential 
occurred, and the commutators flashed over. The electrolytic 
resistance was found to be peculiarly suitable for preventing 
this. As the system was continuous current, it was possible 
to connect the electrolytic resistance directly across the "bus bars 
without any intervening spark gap. This is possible by reason 
of the fact that there is no capacity current flowing through the 
device on direct current. The following was one of the experi- 
ments tried: A spark gap, consisting of a pair of horns, was 
connected directly across the 'bus bars, having only in circuit 
with it a long thin fuse wire. On switching off any appreciable 
current, an inductive rise of potential occurred, which was 
evidenced by the thin fuse in series with the gap blowing. The 
electrolytic resistance was now also connected directly across 
the bars and the experiments repeated. Even when rupturing 
considerably larger currents, no discharge across the gap 
occurred, and the fuse never blew, proving conclusively that 
the electrolytic resistance, or condenser, effectually prevented 
any inductive rise of pressure. It should be mentioned that, in 
order to accentuate the effect, an oil-break switch was used for 
rupturing the current, and it may be added that the results 
obtained by breaking such a high-voltage direct current on an 
oil-break switch were very instructive, if somewhat damaging 
to one's clothes. These experiments at Hull were made at the 
time when the supply of а number of switchboards to the Hull 
Corporation was beihg considered by my firm. It was felt, 
however, that the electrolytic device was hardly ripe enough to 
put forward, as the Corporation was п a hurry for the boards 
in question. Аз a consequence, another arrangement of gear 
was got out and supplied, which has been described in the 
Technical Press; and as the high-tension continuous current 
system of working has not been adopted anywhere else in this 
country since the date of the experiments, this matter has also 
been allowed to drop. | 

In conclusion, I would like to add that about the same time 
as the above-mentioned tests were made, I carried out a number 
of experiments on the use of these electrolytic films in wireless 
telegraphy. The idea I had was the use of the film as a 
detector, it breaking down under the influence of the etheric 
waves, Besides aluminium, the gaseous film of CO, formed on 
the anode when a solution of oxalic acid 1s electrolysed was 
tried. These experiments were likewise abandoned, but ıt 
interests me to notice that such e d ар lately prac- 
i appli de Forest, and, elieve, others. 
пап applied- Yours faithfully, 

CHARLES C. GARRARD. 


Hollinwood, March 4th, 1907. 


A NEW FORM OF HIGH-TENSION INSULATOR 


HE accompanying illustration represents an insulator, de- 
| scribed in the Western Electrician, intended to obviate difti- 


culties due to *'creepage," with voltages up to 100,000 volts and 
even over, to work well in rainy weather, and not to be liable to 
deterioration from accumulation.s of dust upon its surface, which 
has recently been patented in America by F. G. Baum, of San 
Francisco, The lower part of the insulator is of the quadruple 
petticoated type. with the under surfaces of the petticoats 
ribbed or corrugated, so as to provide greater insulating surface. 
The four pieces of which the lower part is made up are 
cemented together in the usual way. The essential feature of 
the apparatus consists of a supolementary tubular insulator 


clamped to a groove in the body of the insulator. This has 
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annular ribs extending a considerable distance at each end. 
The central portion of the tube is smooth, and fits into the 
ко in the top of the lower member, to which it is secured 
y metal straps, as shown. The supplementary insulator is pro- 
vided with means for holding the line wire in place, and has 
a longitudinal square hole with slightly flared ends. Within 
this hole is inserted а supporting frame of metal rod, which 
is held in place by a layer at cement at its central portion. The 
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Baum’s Hi1GH-TENSION INSULATOR. 


ends of the supporting frame are afterward bent upwardly and 
toward one another, so as to form alined sections, to which 
the line wire may be conveniently attacned. Surface leakage 
can only take place along the interior walls of the supplemental 
insulator, over the entire area formed by the exterior ribs, and 
finally over all of the successive exterior and interior surfaces 
of the quadruple petticoated main insulator. In this action it 
may be observed that the leakage must always traverse an 
extensive weather-washed surface—namely, the ribs—and an ex- 
tensive protected surface—namely, the interior ribbed faces of 
the quadruple petticoats. The ribs, being washed by the rains, 
are always clean, and should secure perfect insulation in dry 
weather. In wet weather the interior surfaces of the petticoats 
are in condition to give effective insulation. In a later form о! 
the insulator, described in the Electrical World, instead of the 
insulator top having projecting lugs around which go the bands 
securing the bushing, a metal ring cemented over the top о! 
the insulator may be used, the metal ring having projecting lugs 
for securing the bushing to the top of the insulator by means 
of the bands. 


The Third Rail on the Milan-Varese Railway.—Some details 
of the third rail employed on the electric line from Milan to 
Porto Ceresio, taken from a recent bulletin of the Italian sac 
Railways, are given in the Railway Gazette. The ш та! 
used is of the regular State Railway type, 39 ft. 4 in. Hu 
weighing about 90 lb. to the yard. А special steel is used v a 
resistance about 11 times that of copper. The third in i 
placed between the two tracks, being carried to the ос 
at switches and crossings. Its axis is 25$ in. from that of 
nearer track-rail, and rises 7j іп. above it. The supporting 
insulators are each composed of a cast-iron tripod ant d С 
separated by а cylinder of artificial granite. The cap 15 in A | 
contact with the third rail, and does not obstruct its longitu: ча 
expansion, but prevents апу lateral displacement by the Nt 
position of a couple of cleats forming part of the cap 1 ae 
These insulators are attached to the ends of extra long 5 "n » 
nearly five yards apart. To provide for lengthening о 
changes of temperature, a space is left at intervals of t 
and special flexible connections are used to maintain 7 a 
At switches, grade crossings, &c., the circuit 15 close Г ол 
underground copper cable, like those connecting the ше ун 
with the conductor. At each break the third rail 18 bent А 
ward, so that the connecting shoe will take it even | g 
speed without sensible shock. Every 1; miles there un 
in cast-iron boxes, knife section switches, connected wit oral 
third rail by insulated cables. At the stations, and in en i 
wherever employees or the public have to cross the trac 5 3 
third rail is protected against contact by wooden planks, don 
cover it above and at the side, and are supported by pra 
stakes driven in the ground two metres apart. In s : 
with the station platforms, the protection 1s furnishe : 
corrugated iron strip set in the granite of the рја отш: 2 
track rails are bonded and are used for the return Poe 
are provided at the joints with copper connections. In : p “ble 
the two rails of one track, as well as the inner rails o E 
track, are joined every 100 metres by copper connections. со 
insulation resistance of one kilometre (0°62 mile) in oper pue 
is about 0:057 ohm; the loss due to insulation varies = : 
normal conditions from 0°15 to 0'2 ampere рег kilone к 
third rail, according to the humidity. The total thir 
mileage from Milan to Porto Ceresio 15 about 72 miles. 
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n 
“ ELECTRICAL . ENGINEERING ” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and ws Strictly Copyright.) 


Specifications Published February 28th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications, 

Шаш. brackets indicate communicators of inventions from 
a 


1905 Patents 


25.9601, Мох Аммох. Cooling dynamo electric machines. Air 
is forced through ducts in the centre of the stationary magnet 
poles, passes over the surface of the moving parts, and is 
deflected over the surface of the magnet windings as it passes 
out ot the machine. Three claims, four figures. 


1906 Patents 


5012. Finzi. Electric repulsion motors. In motors having two 
commutators and two sets of brushes. a mechanical brush-shift- 
ing device is arranged so that either set of brushes may be 
moved in order to control the speed and direction of rotation. 
Two claims, seven figures. 

31194, GvENÉE.. Liquid interrupters. A liquid switch forthe 
control of electric stamp hammers, rock drills, &с. A tank of 
insulating material contains conducting liquid and electrodes 
adapted to make contact with each other, unless separated by 
an insulating sliding door. This door is controlled by a solenoid 
and core, and is fitted with locking device. Three claims, six 
figures. 


3185. Torpa. Dynamo electric machines. In continuous cur- 
rent machines and singmie-phase machines with commutators, an 
auxiliary brush is added to vary the voltage impressed upon a 
compensating winding on the field, so as to neutralise the arma- 
ture ampere-turns, and to effect a speed variation or voltage 
regulation, as the case may be. Two claims, five figures. 

4515, British Тномхох. Носхтох Company (General Electric 
Company). Electric motor control system, for motors subject 
to excessive overload resulting in complete stoppage, and where 
it is imperative that current shall not be shut off until the 
motor has come to a standstill. A centrifugal governor on the 
motor shaft actuates switchgear and takes complete control of 
the motor circuits after once the initial starting has been 
efiected. Three claims, five figures. 

24.530. Fauvis, AMIOT, AND CHENEAUX. Battery testing appa- 
ratus. A portable cell-testing voltmeter is provided with a 
suitable shunt, which тау be connected at will in order to facili- 
tate measurements of both the P.D. and the E. M.F. of the cell. 
One claim, two figures. 

24.806. FrncnrANp. Electrodes for electrolytic purposes. 
Electrodes of dense form and high conductivity are formed by 
depositing lead peroxide electrolytically upon suitable conduc- 
tors. which are afterwards separated from the electrodes. Three 
claims, no figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 


1906 Patents 


1132. Тном. Steam and like engines. 

3119, Greener. Electric stamp hammers. 

5213, Just, HANAMAN, LANDESBERGER, NALZMANN, & VEREINIGTE 
Enretricitats AKT.-Ges. Manufacture of incandescing 
bodies for electric incandescent lamps. 

3299, Ңоук, & Royres, Lro. Lubrication of steam pumps and 
the like. | 

5583, Moscickr. 
tricity. | ‚ 

3604. Davis.” Dynamo-electric generators for firing mines and 
the like. - 

3684, Jest. HaxaMaAN, LANDESPERGER, SALZMANN. and the Firm 
Verersicte Enectricirars AKT.-Gres. Manufacture of 
incandescing bodies for electric incandescent. lamps. : 

3781, Britis "luowvsos-HovsroN. Со, (General Electrice Co.). 
Flectromagnetically-operated switches. | 

3904, Вин THomsox-Houston Co. & Hoven. Electric 
measuring apparatus. 


Apparatus for producing nitric oxide by elec- 


4081, Just, HANAMAN, LANDESBERGER, SALZMANN, and the Firm 
VEREINIGTE ELECTRICITÄTS AkT.-Ges. Manufacture of 
incandescing bodies for electric incandescent lamps. 

4102, Mecke. Apparatus for measuring, indicating,.and register- 
ing speed by means of a dynamo in combination with a 
solenoid provided with a core whereby the indicator is 
actuated. ` 

4925, BRITISH Тномзок-Носвтом Co. (General Electric Co.) In- 
sulation of metal for electrical apparatus. 

9170, Pranp. Electric fusible cut-outs. 

9465, Vickers, Sons & Maxim, L., & LiprLEy. Brush-holders 
for dynamo-electric and similar machines. 

6193, British THomsoxn-Houstron Co. (General Electric Со.). 
Electrical resistance units. 

6955, Harpincnam (Hartmann & Braun Akt.-Ges.). Manufac- 
ture of reed combs for use in indicating the frequency of 
electrical alternations or mechanical oscillations. 

7725, Rees. Construction of dynamo-electric machines. 

8347, THOMPSON (Noc. Lyonnaise de Mecanique et d' Electricité). 
Electric capstans and the like. 

8902, Dawson & Вискнлм. Electrical apparatus for transmit- 
ting and receiving signals for controlling the fire of- 
guns. 

11,279, Boukpos, RoTHSCHILD, & SUTCLIFFE. 
descent electric lamps. 

11,859, MrrHEANY. Electric couplings for portable telephone 
sets. 

12,477, FAIRWEATHER (Hlectrical Devices Со.). 
lers or switches. 

12,777, BakKER. Magnetic compasses. 

15.512, AITKEN. Telephone exchange apparatus. 

15.606, Lrorp & Grossmity. Bogie trucks. 

14,073, Durkin. Electric motor controllers. 

14,166, RansrorD (Compagnie Parisienne des Voitures Electriques 
[Procédés Kriéger].) Self propelled vehicles. 

14,455, Ires & AmnmwisrEAD. Regulation of continuous current 
motors. 

14,614, Happan (Autnow Brothers). Electric clocks. 

14,6096, Larovr. Single-phase alternating current series motor. 

15,022, “CHNEIDER & Wesenrerp Ges. Electrical winding ap- 
paratus for clocks and the like. 

15,727, JONGNER. Primary galvanic elements, 

16.848, Barnes. Slipper brakes. 

19.593, SiEMENS Bros. Dynamo Works, Ттр. (Siemens Schuckert 
Werke). Control of the speed or working of motors 
or other machines, from a distance or otherwise. 

20,130, Hannan (Caldwell). Electric current collecting trolleys. 

21.050, Venitys, DrD., & Rocers. Brush-holders for dynamo- 
electric machines and the like. 

21,580, JrEssEL. Cord grip for suspending electric incandescent 
lamps. 

22,605, NIEMENS-SCHUCKERT WERKE. Alternating-current. commu- 
tator machines having compensation windings. 

22,873, Rawson (Gerard). Method of attaching an electric lead 
to a dynamo-brush or the like. 

24,078, SkELToN & Ware. Binders for telephone switchboard 
cords. 

21.178, AtTKEN. Telephone transmitters. M 

29,616, HorrrELT. Incandescent electric lamps containing mer- 
curv-vapour or the like. | 


Filaments of incan- 


Electric control- 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but arz not yet published for sale. 


1907 Patents 


Switch-throwing mechanism. 


5470, STEELE. 


Expiring Patents 


The following patents expire during the current week, after 
a life of fourteen years :— 


5197, Marcu 10тн. 1895. Harcreavrs AND Bird. Electrolytic 
production of alkali. The alkali produced in electro- 
lytic cells with permeable cathodes is removed as a 
solution by the moisture condensed from a supply of 
steam or similar gas. 

5198. Мансн lOrg. 1895. HARGREAVES AND BIRD. Improve- 
ments in electrolytic apparatus. ‘The manufacture of 
a combined porous diaphragm and cathode, consisting of 
fibrous material deposited on wire gauze, and bound 
together by an insoluble silicate. 
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ELECTRIC SUPPLY, £ 


urnemouth & Poole E. 8. Со, Ld. 10 


44% Cum. Pref .. =» 10 

EN 6% Cum, Second Р ref. ЖҮН. 10 
Do. 44У Debenture, Hed., -4| Stock 
Broinley (Kent) E. L.& Power Co., mi 5 
Do, 447 Ist Deb, Red. Stock 
Bro upton & Kensington E, 8. `Со., Ld. 5 
Do. 7% Cum. Pref.. 5 
Central E. S. Co.. btd.. PT. / Guar. Db. Stock 
Ch. Cross. W. E. & City KW. Со... 5 
Do. 43% Cum, Pref. .................. 5 
Do. 47 "Deb. Redo... .| Stock 
Do, “City Undertaking.” “445 ‘Cyn. Pf. 5 
Chelsea Electric Supply Co., Ltd. ... 5 
Do. 447 Deb. Rel ...... Stock 
City of London Elec. Lt. Со, “Ltd. 10 


Do. 6% Cum. Pref. . эзе: 10 


Do, 5% Deb. Red ai Stock 
Do. 44% 2nd Deb. Кед... Stock 
Ctv of Durham E. Р, Dis, Co. CERE paki) 5 
Do. 5% Pref. . 5 
County of London Elect, - Вир. ( Co. Ld, 10 
Do. 6% Cum. Pref . mes 10 
Bo. AE, WEE „лыд Stoek 
Do. 447 2nd Deb, Red ............... Stock 
Ecdnimson s Electricity кү» Ltl. 5 
Do. 6% Cum. Pref. , — 5 
Do. 44% Ist Mort. Deb. Red | Stock 
Folkestone Elec. Supply Co., Ltd. 5 
Do. 5% Cum. Pref. ....... NODE 5 
Do. 44% Ist Deb. Red bab bind pwdqveus Stock 
Hove Electrice Lightin hy Ltd. ... 
I. of Wight E. L. & P. Co., Db На. ...| Stock 
Kensington & Kni; “htabridye E.L.Co. 5 
Do. 44% Deb. Red ., Stock 
Kens & N't'ng Hill E.L. Cos. Db. Tul.| Stock 
London Electrice Supply Corporation 3 
LIA 4412 а NOSE 5 
Do. 47 Ist Mort. Deb. Red.. Stock 
Metropolitan Elec. Supply Co., Ltd. 5 
По. 447 Cum. Pref. ... ые 5 
Do. 44% Ist Mort. Deb. Rel Stock 
Do. 3417 Mort. Deb. Red . Stock 


Midland Ё.Согр, for P. Dist. 1stMt. Db.|100 & 500 


Neweastle & Dist. E. L. Co. , £9 paid 10 
Do. 447 Mort. Deb. Red eesesesss see] UOUK 
Neweastle-ipon-Tyne. Elec. Вар iy. 5 
Do. £2 Piu. 16/- paid .. aoa 5 
Do. 57 Pref. (fully paid) . 5 
Do. 10/. Pm 4/- paid .. 5 
SHOE Hill Elec. Ltg. Co., АФ. 10 
Do. 4% 1st Mort. Deb. Red ......... 100 
Oxford E le CWS Co, Td. еее: 5 
Ро, 4% Deb. Red.. 028 Stock 
St. James апа Pall Mall Е. үй Со. ТА. 5 
Do. 7% Non-Cuin. Pref... 5 
Do. 31v РРР ЕЗИЦИ Stock 
Smithfield Mkt. Elec. Sup. Co., Ltd. 5 
Do. 4% D:b. Red ..... Stock 
South London Elec. Sup. Corp. ‘Ltd. 5 
South Metropoli: tan E. L. & P. Co. 1 
оо TX САНИ: Pref. а 1 
Do. 417 106060. ROG. чыын Stock 
Urban Elec. Supply Co., Ltd. 5 
Lá, BY ий; PIA, ne A ceciccss 5 
Do. 417 У Ist Mort. Deb. Red ..... Stock 
Westininster Elec. Sup. Corp., Ltd. 5 
Do, 4E Cam РГЕ ась в, 5 
ELECTRIC RAILWAYS, 
Baker St. & Waterloo 4% Perp. Deb.| Stock 
Central London ................... РГ Stock 
Do. 47 Preferred.. Stock 
Do. р ferred.. avadeugrn 250066 COOK 
Do. 4% De sbentures... А Stock 
Ch, Cross, Eust. & Hamp. Pp. Db.. Stock 
City and South London Cons. ‚| Stock 
D, «LE Pi Pil Ie ouam zi Stock 
Do. 5 / Peri Pref; IROL) onia Stock 
Do. 5% Регр, Pref. 1895 Stock 
Do. 5% Perp. Pref. 1901 ............ Stock 
Great Northern & City Pref. “А " ... 10 
Gt. Northern, Piccadilly & Brompton 10 
Do. 4% Perp. OU cena ОУ ЕИ Stock 
Mersey CONS. A Stock 
Do. 8% Pe YD, Pref; Heins f Stock 
Metropolitan Cons. Jaare aa] СООК 
Do. Surp lns Lands ........ Stock 
INK ЗЕЛ DOS зеш уйгак a Stock 
Do. “BE КАУ Pathe | кызыда» Bock 
ро, 34% Preference.............. ..... | Stack 
Do, ЗЕ BS PORES сало Stock 
Do. 34% Convertible Pref, Stock 
Metropolitan District ..... ............ Stovk 
Do. 6% Pref. Deb. Stock 
Do. 4% И Pref. Deb. ... н: Stock 
Do. 47 Pref. Deb. (1903 5) .. Perdida Stock 
Do, 87 Cons. Rent charge | .........| Stock 
Do. 4% Midland Rent ыас TT» Stock 
Do. Guaranteed > RR Stock 
Do. Extension Pref. (6% : Stock 
Ass. Ext. Pf. Guar. by U. i. "Rs. "Со.| Stock 


Underground Elec. Railways Co. of 
London 5% Profit Shy. Sec. Notes) Various 


Waterloo and City.. Stoc 
Whitechapel and Bow 4% “Deb. . Stock 
ELECTRIC TRAMWAYS. - 

Bath Electric Tramways, Ltd. ......... 1 
De, Sx. Que. КЛА Bsa 5, 1 
Do. 4}7 Deb. Red... Stock 

Birm. & Mid. Trs., Ld. ist Db. 'Rd.. ..| Stock 
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British Electric Traciion Co., Ltd. 10 5 6/- 
Оо. 8% Cum. Pref. .......... А 10 б 6/- 
ро. / Perp. Deb, Stock 5 5% 
Do. if» Zul Deb. ..... Stock 4} 44% 

City of B. гапира Trs. Co., Cui. Pf 5 10/- 2/6* 
Do. 4% 1st Mort. Deb, ...,..... 100 4 4% 

Dublin United Trams Co, a 10 6 6/-* 
Do. 4] Pref. . FA 10 6 6/- 

Hasting ak District Е, Tr. . Db. ...| Stock 4 44% 

І. of Thanet E, Tr. & L. Co. om FL. 5 5 2, 
и Oo PME OUR a Stock 4 47 

Lanes. Un. T'rs., Pr. Lien Db. Stock -- 5% 

London Street Tramw ays Co.. des 4 — 2/- 

London United Trs., Ld., Cm. Рі... 10 5 ^j. 
Do. 4% ist Mort. Deb. BA uso; Stock + 4% 

Manx Ele. ‘tric R. Co., 54% Cn. Pr... 5 -— 2/9 
Do. 427 Ist Mort. Deb. Rel A Stock =- — 

Metropolitan Elec. iraiis, Ltd., Def.. 1 -= == 
Do. £ Cum. Pref, . Тыр? 1 5 6d. 
Do. o Deb. stk. Red. Stock 44 44% 

National Klee, Construction ‘Co, Lt, 1 — — 

New General Tr. Co., 6% Cm. Pf... 5 — эч 

North Metropolitan ‘eda Un oon 8 — 1/- 
Do. 34% Mort. Deb. .................. 100 3) 8) 

Potteries Electric Tiaction Co. Ltd: 1 4 ^/- 
Doc Se GON Piu дыла кара. 1 5 5% 
Do, 44: Ded. ROW 2...4 Stock 4} 44% 

Provincial l'rauiways Со, Ltd. 10 3} 917 
Do. 6% Cun. Pref. 10 6 6/- 

South Met. Elec. Trams & Ltg. Co. La. 

6% Cin. Pf. Prov. Certs. (15/- paid) 1 — 54. 
ХАК. 4X Ds, КФ. Stock -— 36/34 

Sunderland Dst. E.Trs.1st МЕ, РЬ. Ва. | — 100 5 БУА 

Yorkshire (West Riding) E:ec. Trams 5 -- — 
Шок 55 Om РЕ ас саа зеет 5 — наг 
Do. 447 Ist Deb. Red ............... Stock 44 44% 

TELEGRAPH AND TELEPHONE 

Anz tiger cop ha Лы ы ial Со. Ltd.| Stock 8l 32/6 
ро, Pref. Ord... .. Stock 0 30/-* 
Ро. Uer Ord. Sto k lv/- | 15j- 

Commercial Cable Co., ^ Deb. Red .| Stock 4 4% 

Direct Spanish Tele: тар WR Co. Ltd. 5 4 2/-* 
Da. WOR Fra асса, ^ 10 5/-* 
Do. BAe INE Кл найы ДЫ 50 (41 4417 

Direct Un, ted States Cable Co, Ltd.. 20 3} 4/- 

Direct West India Cable Co. Ltd., 

44% Reg. Debs, Неч................. 100 4) 44% 

Eastern & 8. African Lid., 47 Mt. Deh, 100 + 4% 
Do. do, — (Mauritins Sub.) 25 4 47, 

Eastern Ext. Australasia & China . 10 T 2/6* 
Do. 4% Mort. Deb. Регр. ............ Stock 4 47 

Eastern Telegraph Co, ; Моск £ 25/- 
Do. 34% Yi ART I TAT Stock 3} 17/6 
Do. / Mort. Deb, .. эра әварк с MOCK 4 4% 

G. N. var Co, (Copenlia: “en) .. vais t 10 94 5/- 

Indo-Enropean Tele. тарі Co. Ltd.. 25 13 m 

Marconi Wireless l'eiegraph Co. L td. 1 -= = 

National Telephone Co , Ltd., Prer...| Stock ' 67 
Do. Deterred .... PPM LOOK 5 UX 
Do. 67 Cum. Ist Pref. per Жесир 10 ü 0/- 
Do. 67 Сип. 2nd Pref. .............. 10 0 6/- 
Do. -DX Sri РГА, и 5 5 2/6 
Do. ЗУ Det, Rad „и. тй. Stock 3) 34% 
Di. 47 Deb, B6d.c uini Stec« 4 47, 

West African Tele; graph Co. Lid. 10 4 4/-* 

wennt Telegraph Со., Ltd. ............ 10 7 3/- 
DO, EFS Tu. asso yt dase сое, Stock 4 4% 

MANUFACTURING 

Aron Electricity Meter Co., Ltd. , 1 = 
Do. 6% Cum. Pref.. 1 4} 

British Insulated & HelsbyCabies, Ld. 5 N 
Do. 62 , Cum. Pref. " 5 б 
ро. 4h Ist Mort, Deb. Red T Stock 4} 

British Thomson- Honston Co., Ltå. 

44% 1st Mort. Deb. Red .. ........ Stock 44 

British Westinghouse Electric с Ми 

Co., Ltd., 6% Pref. 5 ж 
Do. 4» Mort Deb. Ren.. PTIT У Stock 4 

Brash Electrical Engineering Со....... 2 2 
Do. €: ТУР, (user seo pei isAs TER. 2 6 
Do. HU Perp. Ist Deb...... ......... *tock 4 
Do. S БЕГ; hd ТОЮЫ; S Lees Stock a 

Calle der ~ “Cable and Const, Co., Lil 5 10 
Do. Cum, PEEL, зене агзы Уа ыча 5 5 
Do. "mo, Ist. Mort. Deb......... Stock 14 

Consolidated Electrical Co, Ltd.. 1 = 

eae a ka & Co., Ltd. .... 8 8 
Do. eet Mort. Reg. Ded. . 50 & 106 5 

Dick, Kerr IK Ob DULL s ER a 1 10 
Do. Cuin. Pref. . 1 6 
Do, "o Deb. Кей , Stock 4A 

Edison & Swan United ** А, Ty rani 5 4 
Do. do. бшу dn) 5 41 
Do. 4% Deb. Red.. ese] Stock 4 
Do. 5% 2nd Deb. Red.. Stock 5 

Electric Construction Co., Ltd. TA 2 — 

Do, 7% Cum. Pref. ..... .. 2 7 
Do. 4 y Perp. lst Mo rt. Deb. Stock 4 

General Elec, Co. ,Ltd., 5% Cum. Pref 10 5 
Do. 47 1st Mort. Deb. NN I LA Stock + 

Henley’s (W. Т.) Tel. Works Со,, Ltd 5 15 
Do. ^t Cum. Pref. .., a 5 4 
Do. У ist по Pe . Red TA Stock if 

LR. & G. Р. Co., HEAR 10 10 
Do, 47 Deb. hed. «5-55 100 4 

Tel. Const, & Maintenance Co. 97 12 15 
Do. 4% Deb. Bds. Red ............... 100 4 

White (J. G.) & Co., 6% Cum. Pref. "i 10 7 


For LOCAL NOTES, Gc.—See pp. 449 to 454 
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LOCAL 


ASTON: Street Lighting.—The Public Works committee has 
had under consideration a long report from the surveyor upon 
the question of street lighting. The whole scheme, which pro- 
vides for the use of flame arc lamps, involved a total initial cost 
of £1,840, and an additional annual cost for maintenance of 
£885. If adopted, the scheme would mean a twopenny rate in 
the first place, and a permanent increase of the rates of one 
penny. The committee, therefore, recommend that the matter 
be р until the estimates for the year 1907-8 аге consi- 
dered. 

CARDIFF: Electrical Power Supply.—An application has 
been received from the Albion Products Company for a quota- 
tion for a supply of electricity to a proposed factory in Cardin 
tor the manufacture of carbide of calcium. The company in 
question has three factories on the Continent and in America, 
and are desirous of starting factories in England if electrical 
energy can be obtained at a sufficiently low rate to permit of com- 
petition with the cheap water-power of the Continent. The 
electrical engineer reccmmended and it has been adopted, that 
the company be offered the usual terms given to large con- 
sumers in Cardiff, the minimum being 5'8d. per unit. 

In the estimates of the electrical department for the coming 
year, the income is put at £41,500, leaving a net profit of £1,261 
after deducting £25,101 for general expenses, and £15,038 for 
loan charges. These estimates have been accepted with a few 
modifications in details. The chairman of the Committee stated 
that Mr. Ellis, the electrical engineer, had saved £6,000 in the 
coal contracts over the present prices, owing to his having 
renewed his old contracts two years ago. 

The tramway estimates show a total expenditure, includin 
loan charges, of £114,985. There is anticipated a surplus o 
25.529 on this department compared with an actual surplus of 
£5,411 last year. 

CLACTON: St. Osyth Light Railway.—An application ‘to the 
Lizht Railway Commissioners for an extension and modification 
cf the Clacton and St. Osyth Light Railway Order was heard 
on Monday. The promoters were authorised in 1904 to construct 
an electric light railway from St. Osyth to Clacton with a ter- 
minus in Pier Avenue. It was now sought to alter the route of 
the proposed light railway and to construct two branch lines. 
Àn extension of time was also asked for as well as an increase 
ot the capital of the company from £39,000 to £66,000. ‘The 
Ciacton Corporation strenuously opposed the application, mainly 
on the ground that the streets down which it was now proposed 
to тип were totally unsuitable for tramway trattic. The Com- 
missioners refused to pass the modifications asked for, but 
zranted an extension of time until 1911 for the completion of 
the original order. К. 

COVENTRY: Electric Supply FExtensions.—Major Cardew's 
revert upon the extension of the Corporation’s electricity works 
has heen referred to a sub-committee for consideration. 

DUNDEE: The Extensions.—Mr. John Е. C. Snell has issued 
а supplementary report, in which he deals with the cost of cur- 
tent supplied to the Tramwavs Department, and also the assess- 
ment ot the electrical undertaking. He considers that the 
Tramway Department is very well off, and is being fairly 
dalt with in being charged 14d. for energy, and is convinced 
that the department could not by any means substantially re- 
duce that figure by having their own departmental generating 
station, With regard to the electrical assessment, a question 
«as brought up some time ago by Mr. Richardson, whose opinion 
as that the Electrical Department was very much over-assessed. 
Mr. Snell has confirmea this in his report. We gave a long 
abstract of Mr. Snoll’s original report upon the extensions to 
Ine zenerating station in our issue for February 215%. 

EDINBURGH: Electricity Profits.—Contrary to the practice 

hitherto adopted by the Edinburgh Corporation in dealing with 
the surplus upon its electricity undertaking, it has been decided 
to charze part of the salaries of the department against revenue 
instead of against capital, and a number of other items are also 
beinz paid for out of revenue which have formerly been put to 
capital. The Committee, in coming to this decision, have 
decided that the reduction in the amount of the surplus so 
brouzht about will not be of such an extent as to affect the 
price to the consumers. The decision to reorganise the amounts 
in this manner is the result of a joint meeting of the Electric 
Lichting Committee and the Treasurer’s Committee of the Town 
t cuncil, which consider the undertaking to be now in a strong 
ernouzh position to warrant this procedure. 
. EXETER: Electricity Estimates.—The estimates for the com- 
inz vear show an increase under the head of loans of about 
£460 for interest and sinking fund, occasioned by capital 
expenditure in connection with the tramways and electricity 
departments. 

ISLE OF WIGHT: Railway  Electrification.—The County 
“aaneil have approved the scheme put forward by the United 
Elertrical Construction Company for the conversion of the lines 

of the Isle of Wight Railway Company to electric traction. 


NOTES 


The scheme is said to include an improved local service by means 
of single cars, with stopping places at all the cross roads. A 
30 per cent. reduction in the fares is suggested, and a service at 
least 24 times as frequent as at present. 

LANCASHIRE: Provistonal Order T'ransfers.—As a result 
of several conferences which have just been held, uniform agree- 
ments have been formulated and signed by the Worsley, Little 
Hulton, Little Lever, and Kearsley District Councils (south-east 
Lancashire) for the transfer of their electric lighting provisional 
orders to the Lancashire Electric Power Co. Тһе last of these 
agreements was sealed by the Little Lever Council, and they 
now await the approval of the Board of Trade. 


LEYTON: Z7ramways.—When the Leyton Council acquired. 


the portion of the undertakings of the North Metropolitan Tram- 


ways Company within its area, the question arose as to whether. 


the Council were conipelled to take over the company's car sheds. 
The Council having contended that they were under no such 
obligation, the dispute was referred to arbitration, and the award 


has just been published. The result has gone in the Council's 


favour, and the sum payable to the Tramways Company has 
been fixed at £19,188, instead of the £73,442 claimed by the 
company. The Council has built its own car sheds for its 
electric tramway system, and had no use for the company's 
buildings. 

MANCHESTER: Electric Lighting Loans.—The Local Govern- 
ment Board has sanctioned the following loans for the electrical 
undertaking :—£36,344, repayable in 19 years; £16,156, repay- 
able in 10 years; £7,500, repayable in five years; the total of 
which is £60,000. 

MIDDLESEX: County Electric Power Scheme.—A conference 
has been held between a number of local authorities in Middle- 
sex, with the result that the Middlesex County Council is to 
be asked to promote a Bill for the supply of electricity in bulk, 


within the county, on the lines of the London County Council 


Bil. The other local authorities in Middlesex are also being 
asked for their support. 

Tramway Profits.—Sir Е. Cory Wright, chairman of the 
Light Railways and Tramways Committee, in his annual 
report circulated on Monday, states that, according to the 
reports of the auditors of the Council, it appears that up 
to the end of the year 1905 suflicient profit had been made to 
pay the county and the company the agreed interest on their 
capital expenditures, and to leave a balance to be divided 
between the county and the company in the proportion of 45 
per cent. to the former and 55 per cent. to the latter. By the 
policy adopted by the County Council the county is also reaping 
the benefits of widened roads 1n all directions, the cost of which 
is made part of the capital charges of the undertakings, no part 
of the cost being charged to the General County Rate. This 
differs from the course adopted in the case of similar under- 
takings outside the County of Middlesex, where the widenings 
are treated as highway improvements, and fall wholly or in part 
on the County Hate. When the roads whereon the light rail- 
ways are constructed are less than 50 ft. wide, they are, with 
very few exceptions, given a minimum width of 50 ft., and 
wherever it is found practicable so far as cost is concerned, the 
width is made a minimum of 60 ft. As regards the extent to 
which the light railways and tramways already running (11 
miles 1 fur. 9:85 ch.), have been patronised, no fewer than 98 
millions of people have already been carried. Of this number 
over 36 millions were carried during the year ending 1906. 

NEWARK: Electric Supply Scheme..—At the last meeting of 
the Corporation a resolution was passed that the Council will 
not at present undertake the electricity supply scheme, and 
authorises the Electricity Supply Committee to enter into an 
agreement with the Mutual Electric Supply Co., Ltd. 

SOUTH AFRICA: Orders for Electrical Machinery.—The 
British and South African Erport Gazette states that orders are 
about to be given out by the Krugersdorp Municipality for 
machinery, plant, &c., in connection with the proposed electric 
lighting scheme, and that valuable orders for plant will also 
shortly be given out in connection with the scheme for electric- 
ally equipping the whole of the Randfontein group of mines. 

SWANSEA: The Municipal Telephone System.-—There still 
appears to be some opposition to the sale of the Corporation 
telephone system in Swansea to the National Telephone Co. It 
is stated that the feeling is so strong in the town against the 
proposed sale, that the formation of a private company to take 
over the telephone undertaking has been suggested in order to 
maintain competition. A detailed statement of the expenditure 
and receipts of the system is being prepared by the Sub-Tele- 
phone Committee for presentation to the Corporation in order 
to facilitate negotiations between the Corporation and the 
National Telephone Company. 

A meeting of ratepayers, convened by the Mayor in response 
to a strong request, was held on Tuesday night. A statement 
has been made by Mr. W. E. L. Gaine, the general manager of 
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the National Telephone Co. Mr. Gaine states that in the event 
of the undertaking being sold to the company, any fears which 
have been expressed that users of the telephone will be ruth- 
lessly exploited, and that the etticiency of the service will not 
be maintained, are wholly groundless, for the best of all 
reasons, namely, that such a course of action would not be 
commercially justified by results. If the Corporation's system 
is taken over by the company, it is the company's intention to 
at once arrange for complete inter-communication throughout the 


TENDERS INVITED AND 


AUCKLAND (N.Z.).—The City Council is prepared to receive 
tenders by April 11th for underground and overhead cables for 
electric lighting purposes. ‘Tenders to the acting town clerk, 
Alfred Sexton. | 

BEXHILL.—In an exhaustive report on the question of the 
generating plant at the Corporation. electricity works, the 
Borough electrical engineer states that it is absolutely necessary, 
in order to deal with the increasing demands, that a 1,500 kw. 
set, boiler, pipe-work, &c., should be installed at once. The 
estimated cost is £5.700. These extensions have been sanctioned. 

BRAY.—Tenders for stores for the electrical department for 
twelve months ending March 31st, 1908, are required by March 
19th. "Tenders to the clerk. | 

CHELTENHAM.—The Electricity Committee are prepared to 
receive tenders for a 1,0С0 kw. turbo generator and accessories, 
electrically driven surtace condensing plant, to deal with about 
95,000 ib. of steam per hour; steam exhaust, condensing water 
drain, and sundry pipes, valves, “с, Tenders should be sent 
to the Town Clerk by March 22nd, and specifications, &c., may 
be obtained on payment of a deposit of three guineas, returnable. 

ECCLES.—Tenders are required for a storage battery. Par- 
ticulars from the Borough Engineer; fee, two guineas, return- 
able. Tenders to the "Town Clerk by March 18th. 

LONDON COUNTY COUNCIL.—The Council invites ten- 
ders for (a) the manufacture, delivery, and erection of twelve 
water-tube boilers for the Council's Greenwich electricity gene- 
rating station; the manufacture, delivery, and erection of 
eight travelling hand cranes for certain of the Council's tram- 
ways sub-stations; (c) the manufacture, delivery, and fitting 
of low tension switchboards for the Council's northern tramways 
sub-station; (d) the manufacture, delivery, and fitting of low- 
tension switchboards for the Council's southern tramways sub- 
stations; (e) the manufacture, supply, and delivery of 900,000 
stoneware cable ducts; (f) the laying of stoneware cable ducts, 
building manholes, repaving, &c., for the Councils northern 
tramways; and (g) the laying of stoneware cable ducts, build- 
ing manholes, repaving, &c., for the Councils southern tram 
Tenders are to be sent to the Clerk of the Council not 


хауз. 
later than March 19th. Fee £2, returnable. 
MAIDSTONE.—The Corporation invites tenders for the con- 


struction and equipment of light railways, including permanent 
way, overhead line, underground mains, switchboard, rolling 
stock, and buildings. ‘The plans may be inspected at the 
office of Mr. Stephen Sellon, Consulting Engineer to the Cor- 
poration, 36 Victoria Street, S.W., and copies of the specifica- 
tion, &c., may be obtained from the Town Clerk on deposit of 
£5, returnable. "Tenders to the Town Clerk by March 18th. 

MANCHESTER.—The ‘Tramways Committee invite tenders 
by March 12th, for hard-drawn copper trolley wire and tram- 
way rail bonds. Specifications, &e., from Mr. J. M. McElroy, 
general manager, 55 Piccadilly, Manchester. 

METROPOLITAN ASYLUMS BOARD.--The Board's elec- 
trical plant at the Brook Hospital is to be improved and re- 
arranged at an estimated cost of £575. 

NORWICH.--The Electricity Committee have reported that 
the estimated amount required for the purpose of the elec- 
tricity undertaking to December 31st, 1908, is £25,000, and а 
recommendation is made that the Local Government Board 
should be applied to for a loan. This sum is for a generating 
set, two boilers, mechanical stokers, feed.puimnps, mains, and 
meters. 

PORTSMOUTH. -The Tramways Committse invite tenders 
for large quantities of stores by March llth. Particulars from 
the Tramways Engineer, Mr. V. G. Lironi, Engineers Otlice, 
Fratton Grove. Portsmouth. 

SOUTH AFRICA- -A loan of £180.000 has just been raised 
by the Bloemfontein Corporation for extensions to the electricity 
undertaking. 

Electrical installations in Heidelberg and Potchefstroom are 
about to he undertaken. 

STALYBRIDGE, HYDE, MOSSLEY, AND DUKINFIELD 
ELECTRICITY AND TRAMWAY BOARD.—A Local Govern- 
ment Board inquiry has been held respecting an application for 
sanction to borrow £59.9U0 for the purpose of the electricity 
and tramways undertakings. 225.000 is excess expenditure in 
connection with works previously authorised, but the remaining 


£34,000 is for additional works. 


area, and to bring the two systems into harmony as one system, 
and with modern and up-to-date plant, as quickly as possible. 

WALTHAMSTOW: Nuisance frum Generating Station.—The 
action brought by six ratepayers against the Council, alleging 
nuisance from the electric generating station, has been tempo- 
rarily stayed in order to allow of the carrying out of certain 
work which, it is hoped, will effectually abate and prevent the 
occurrence of the alleged nuisance. The Council will pay the 
costs of the plaintiffs in the action to date, viz., £75. 


PROSPECTIVE BUSINESS 


WEST  HAM.—Tenders are invited for а mechanical 
stoker, and an open type, low-lift cooling tower. Particulars 
from the Engineer and Manager, 84 Romtord Road, Stratford, 
and tenders by March 18th. 

WREXHAM.—-"lenders for stores for the Electrical Depart- 
ment are invited by March 15th. 


TENDERS RECEIVED AND ACCEPTED 


BRIDLINGTON.—-The tender of Messrs. A. C. Dickins and 
Co., of Northampton, has been accepted for the electric lighting 
oi the new theatre and opera house at the Spa, Bridlington. 

DARLINGTON.— The Electrical Committee recommends the 
acceptance of the tender of the Lancashire Dynamo Co. for 
500 kw. generating set with Belliss engine at £2,747. The com- 
mittee points out that the cost per kilowatt 1s £5 10s., whereas 
three vears ago a similar machine cost £10 per kw. 

DEKBY.-~Lhe ‘Tramways Committee recommend the accept- 
ance of the tender of tne British Thomson-Houston Co. for 
ee single-deck tramcars and two double-deck tramcars, at 

2,087. 

EASTBOURNE.—Messrs. Bruce Peebles and Со. have re- 
ceived an order from Messrs. Willans and Robinson, for one 
750 kw. single-phase turbo-alternator. 

HAMMERSMITH.—The Electricity Committee has accepted 
the following tenders for annual supplies :—Packing and joint- 
ing materials: F. Bird and Co.; tools, J. Gibb and Co., Ltd. ; 
metals: F. Bird and Co.; gauge glasses : J. Gibb and Co., Ltd. ; 
screws: Pryke and Palmer; electrical accessories: G. Braulik ; 
insulating materials: General Electric. Co., Ltd.; files: А. B. 
Bosher and Co., Ltd.; insulated wires: J. Frankenburg and 
Sons; arc lamp globes and shades: Н. G. Mayer and Co. 

The following tenders were received for the supply of two 
motor generator sets for use at Olympia:— General Electric 
Co., Ltd. (provisionally accepted at £1,182), £1,240, £1,150, 
supplementary, £1,182; British ‘Thomson-Houston Co., £1,282, 
£1,012, supplementary £1,598, 21.085; Crompton and Co. 
£1,598, £1,211, supplementary, £1.248; Bruce Peebles and Co., 
£1,664, £1,556, supplementary, £1,550; Brush Electrical En- 
gineering Co., £1,740, £1,472, supplementary, £1,624, £1,558 ; 
Brown, Boveri and Co., £1,956, supplementary. £1,850; Phoenix 
Dynamo and Motor Co., £1,506, £1,346, supplementary, £1.585 ; 
Langdon Davies Motor Co., £1,576 14s., £1,204 6s., supple- 
mentary, £1,291 12s.; Dick, Kerr and Co., £2,156, £1,028. 
supplementary, £1,848. The Electrical Engineer in his report 
upon the above tenders stated that the specification was left 
open for manufacturers to submit any special scheme of their 
own patent. Only two forms of apparatus had been offered, 
viz., motor generators by eight of the contractors, and motor 
converters by the remaining firm, i.e., Bruce Peebles and Co. 
The special advantage of motor converters was high efliciency, 
but as the council were charging on the ingoing current, this 
advantage would be of no special benefit. The tenders sub- 
mitted by contractors included two large machines for Olympia, 
two smaller ones for the Post Oflice Savings Bank, Blythe Road 
(this last contract not being settled, however, tenders cannot. 
be accepted at present), and one large motor intended for 
Messrs. Gwynnes, Ltd., which is rendered unnecessary by a 
subsequent scheme. It was therefore only necessary to con- 
sider the tenders for the sets for Olympia. The original speci- 
fication fixed the pressure at 440 volts, as this is as high as the 
Board of Trade permits under ordinary circumstances. H e 
found, however, that it would be very еаѕу to obtain the neces- 
sary consent to supply hich-tension current direct to the motors 
without the intervention of static transformers. This would not 
ouly save about £500 worth of apparatus at present necessarw, 
and reduce the cost of the machines, but would also prevent. the 
loss of 30,000 units per annum. valued at £40. To supply these 
machines it would be necessary to lay a second main in the 
spare duct provided for that purpose, at an estimated cost. of 
£700. This would enable them to use the second phase of the 
turbo generators, and obtain higher economy in the generation 
of the current. He had. therefore. communicated with the 
various contractors to ascertain whether their prices would re- 
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main the same if the machines were wound for high pressure 
instead ot low, ana their amended prices were set out as 
supplementary tenders. 

{LFORD.—The tender of Messrs. E. Green and Son has beea 
accepted for an economiser, at £598. 

LONDON : Stepney.—Lhe Council has accepted the tender of 
Messrs. W. T. Henley's Telegraph Works Co., at £11,945, for 
the supply of cable for the period ending December ólst, 1909, 
and for the supply of conduits, and troughs and covers, at 
£1,745 6s. 8d. and £1,255 lds. 4d. respectively. 

STALYBRIDGE, HYDE, MOSSLEY, AND DUKINFIELD 
TRAMWAYS AND ELECTRICITY BOARD.-—Messrs. Bruce 
Peebles and Co. have received from Messrs. Willans and Robin- 
son an order for one 2,000 kw. three-phase 40-cycle turbo- 
generator. 


COMPANIES’ MEETINGS AND REPORTS 


ABERDEEN SUBURBAN TRAMWAYS CO.—The half- 
yearly meeting was held at Aberdeen last week. We gave the 
report in our issue for February 28th. ‘The chairman stated 
that he was confident that no improvement would be made in 
the company's affairs until the termination of the agreement 
with the Абегаееп Corporation for the supply of electrical 
energy. They were paying to the Corporation about double 
what they ought to, and the directors were seriously consider- 
ing what steps should be taken upon the termination of the 
agreement in two years’ time. 

CAMBRIDGE ELECTRIC SUPPLY CO.—At the meeting on 
Friday, the chairman, Mr. D. Munsey, said that as the result of 
an appeal in connection with the assessment of the undertaking, 
the amount of the assessment had been reduced by £600, but 
the cirectors still considered the property was over-assessed, 
and after careful consideration had decided to appeal again. 
This, he was pleased to say, had resulted in a further reduction 
of £125 a year It has been cecided to add two directors to 
the board in order to provide for further local representation. 

CAVEHILL AND WHITEWELL TRAMWAY CO.—At the 
annual general meeting heid last week, the accounts tor 
the period of ten and a half months from the commencement 
of the undertaking, were submitted. After paying debenture 
and other costs, there remains a sum of £1,122, which, it 1s 
recommended, should be applied as follows :—£300 to depre- 
ciation and reserve; а 6 per cent. dividend on the £15,000 pre- 
ference shares from February 14th to December 515%, and £30 
carried forward. ‘The chairman, in referring to the Bill which 
has been introduced into Parliament by the company with the 
object of securing reciprocal running powers between the com- 
pany and the Belfast Corporation, said he was rather puzzled 
at tne Corporation's opposition. No less than 508,000 passengers 
per annum changed cars where the two systems met, and he 
hoped that they would ое able to enter into friendly negotia- 
tions with the Corporation to settle the matter. 

CHATHAM AND DISTRICT LIGHT RAILWAYS.—The 
result of the last half-year’s working shows a sum of £7,829 
avalable for distribution; £2.500 has been transferred to re. 
serve for depreciation, and £405 14s. 6d. has been written 
off, as per revenue account. Dividends at the rate of 5 per 
cent. per annum on the preference shares, 5 per cent. per 
annum on new preference shares, and 5 per cent. per annum 
on the ordinary shares for the half-year are recommended, 
rarrving forward £578. The extension line to Rainham was 
opened for public trattic in August last, the receipts being very 
satisfactory. То meet the additional traflic five new cars will 
shortly be put into service. Capital expenditure during the 
half-vear amounts to £26,762 18s. 7d., which has been ex- 
pended mainly on the Rainham extension. During the half- 
vear £9.800 debentures and £9,700 preference shares have been 
issued, and further issues will be made as necessary. 

CHELSEA ELECTRICITY SUPPLY CO.--The directors’ 
report for the year ended December 31st, 1976. shows a profit 
of £51.8153, which, with £916 75. 5d. brought forward and 
£289 55. та. balance of interest, makes a total of £355,019 6s. 11d. 
After deducting interest on debenture stock, 6 per cent. interim 
dividend on preference shares, 44 per cent. interim dividend on 
ordinary shares, there remains a balance of £18,682 15s. 11d., 
which the directors recommend shall be appropriated as follows : 
--henewals and depreciation fund. £11.129; final dividend оп 
the preference shares at 6 per cent. per annum, making 6 per 
cent. for the vear, £900; final dividend on the ordinary shares at 
45 per cent. per annum, making 4j per cent. for the усаг. 
£5.561; leaving a balance to be carried to the next account of 
£I 92. 
s'il. the profits, for the first time in the history of the com- 
pens. show a decrease as compared with those of the previous 
wear. The decrease ijs. attributable to— (1) An increase of 
“rewards of £2.000 in the rates. the result of an increase of 
“О per cent. in the assessment of the company's property made 
at the last quinquennial valuation. This accounts for one-half 
of the reduced profit. (2) The amount of unlet and unoccupied 
proverty in the district, which was unusually large during the 
vear. (3) Reductions in price which have been made to cus- 
tomers. principally for power and heating purposes. The number 


Notwithstanding an increase in the number of units - 


of lamps connected on December 31st, 1906, was 233,305, an 
addition of 11,496 during the vear, and the total number of units 
sol was 9,507,714, being 89,0.0 more then the previous year. 

Ar. J. I. Courtenay presided at the ordinary general meeting 
on ‘thursday. Тһе chairman regretted that he had to report re- 
duction of the dividend tor the year 1906, for the first time in 
the history of the company, namely, 44 per cent., compared with 
the usual 6 per cent. Seeking the cause of this reduction, he 
said that, notwithstanding the addition of the equivalent of 
11,496 8-c.p. lamps, and the sale of 85,676 additional units, the 
gross revenue was £1,217 less. The total cost per unit sold had 
remained stationary in spite of the price of coal being higher. 
The rates had increased by £2,000, and there was a further 
increase of about £700 for the current year. Another cause for 
the reduction in revenue was the large amount of re-building 
now taking place in their district, and a larger proportion of 
unoccupied premises than usual. The report and accounts were 
adopted. 

CHARING CROSS, WEST END, AND CITY ELEC- 
TRICITY SUPPLY CO.—'The directors’ report for the year 
has been issued. | 

City Undertaking.—The gross earnings of this undertaking 


efrom sales of current, rents, &c., were £105,502. The expenses 


were £57,924, and the net earnings were £48,178. Interest on 
debenture bonds and loans and the dividend on the City 
undertaking preference shares absorbed £47,687, leaving a 
balance of £490, which has been applied in reduction of the 
debt to the West End undertakings for dividends on the City 
undertaking preference shares paid under guarantee now ex- 
pired. This debt has been further reduced by the sum of 
£4,750, set aside out of revenue during previous years against 
certain contingencies which the board are satisfied will not 
arise, and now stands at £4,405. 

The total connections now amount to 412,684 8-c.p. lamps 
equivalent. The horse-power of the motors connected is 4,731 
horse-power. 

As a result of the recent quinquennial assessment, the 
parochial rates show an increase of £2,536, but the total costs 
in the City per unit generated have decreased. 

West End Undertakings.—The gross earnings of these under- 
takings from sales of current rents, &c., were £126,145. The 
expenses, including depreciation, were £84,088, and the net 
earnings were £42,057. After bringing in the balance of 
£14,436 from last year, and paying interest on the debenture 
stock, there is a balance on net revenue account of £42,574, 
out of which the dividend for the vear on the preference shares 
has been paid, amounting to £18,000, and an interim dividend · 
for the first half-year at the rate of 5 per cent. per annum 
on the ordinary shares has been paid, amounting to £10,000, 
leaving a balance to be dealt. with of £14,574. "The directors 
propose to pay a final dividend for the second half-vear at the 
rate of 5 ner cent. per annum, making 5 per cent. for the whole 
year, and to carry forward £4,574. 

The total connections to the mains amount to 510,589 8.c.p. 
lamp equivalent. The horse-power of the motors connected is 
5,079 horse-power. 

The additions show that the demand for electric energy is 
increasing, but owing to various causes the price obtained has 
decreased. As a result of the recent quinquennial assessment, 
the parochial rates show an increase of £3,210. Almost all 
the other items of expenses are lower, and the directors expect 
a marked saving in expenses during the current year. 

А sum of £4,750, which had been reserved out of the revenue 
of the West End undertakings during previous years to meet 
contingencies, which the Board are satisfied will not arise, has 
been added to the amount brought forward from last year, 
and appears in the net revenue account. This item is in'/le- 
pendent of a similar item which appears in the City under- 
takine accounts. The report was adonted at the meeting оп 
Tuesdav. 

CLONTARF AND HILL OF HOWTH TRAMWAY.—At the 
annual meeting held on Fridav, it was stated that an agreement 
had been entered into with the Dublin United Tramways Com- 
рапу by which the latter took over the control of the under- 
taking and practicaily guaranteed dividends. 

COUNTY OF LONDON ELECTRIC SUPPLY CO.—The 
annual report shows a total revenue of £98,511. After 
providing for debenture interest and preference C@ividends, and 
carrving 8216.020 to reserve, a dividend of 6 per cent. per 
annum has been declared unon the ordinarv shares, leaving a 
balance to be carried forward of £4,935. The total units sold 
Aurine 1906 were 10.755.424, an increase of 24 ner cent. over 
the sales of the previous vear. An issue of 10.000 6 per cent. £10 
preference shares was mace in March, 1906, at a premium of 
£2. This premium has been applied towards the reduction of 
general preliminarv exvenses. and the writing off of the cost 


‚ of onnosition to the nower hills last year. 


DOMINION COPPER CO. The consulting engineer, in а 
report which covers a period of thirteen months to December 
515%. 1906. states that 225.946 tons of ore were treated. from 
which 4.405.522 lb. of conner were produced. "This production 
was obtained from the operation of the two small furnaces 
which were in the plant at the time the present. management 
took charge. The company now has electric power at an esti- 
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mated saving cost of £20,000 per year, and it is increasing the 
size of its smelter 100 per cent. During the past year the ore 
treated by the Dominion Company averaged 1116 per cent. 
copper, ‘0615 ounces gold, and ‘5252 ounces of silver per ton. 
The Hawhide mine is now alone in a position to furnish 700 
tons of ore daily, while there are large tonnages in the Brook- 
lyn, Idaho, and other mines of the company. The management 
ор being able to produce 8,000,000 lb. of copper in 

07. 

FIFE ELECTRIC POWER CO.—The annual general meet- 
ing was held last week in Edinburgh, Mr. Robert Russell, the 
chairman of the company, presiding. Encouraging accounts 
were given of the demand for power, and of the general] pros. 
pects of the undertaking. The reports and accounts were 
adopted. 

GREAT WESTERN RAILWAY.—The annual report refers to 
the completion of the electrification of the Hammersmith and 
City Railway. Among the items of expenditure for the coming 
year are: Electric power station, £50,000; electrification ot 
Hammersmith and City Railway—rolling stock, £22,500. 

KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING CO.—The report for the year 1906 states that 
after paying the dividends on the 6 per cent. first preference 
shares to June 30th, 1906, on the 5 per cent. second preference 
shares to September 30th, 1906, and an interim dividend at 
the rate of 10 per cent. per annum on the ordinary shares for 
the first half ot the year, the balance standing to the credit ot 
the net revenue account is £12,017 05. 6d. £1,500 has been 
appropriated to the payment of the first preference dividend to 
the end of the year, and £625 has to be set aside to meet the 
portion of the dividend on the second preference shares accrued 
to the same date. It is proposed to pay out of the balance of 
£9,892 Os. 6d. a further dividend on the ordinary shares at the 
rate of 10 per cent. per annum for the past half-year, making 
with the interim dividend paid on August 15%, lO per cent. for 
the year. This will leave a balance of £4,642 Os. 6d. to be 
carried forward. During the year the number of houses and 
shops connected with the system has increased from 5,695 on 
December 31st, 1905, to 3,977 on December 515%, 1906, while 
the number of lamps calculated on the usual basis of eight- 
candle-power, has increased from 326,827 to 553,532. The re- 
newal account now stands at £66,578 10s. d., being an in- 
crease of £8,708 5s. 114. over the amount of the account at 
the end of the previous year. The meeting was held on 
Thursday. 

THE LONDON UNITED TRAMWAYS (1901).— The report 
of the directors for the year ending December 31st, 1906, states 
that the gross receipts amount to £327,896, and the working 
and general expenses, maintenance, and repairs to £184,920. 
leaving, with the balance brought forward from last account, a 
net revenue of £144,091. After payment of debenture interest 
and the dividend on the 5 per cent. preference shares for the 
year, and providing for income tax, there remains £353,840. 
An interim dividend at the rate of 5 per cent. per annum, less 
income tax, was paid in August last, leaving a balance now 
available of £22,819. Of this amount it is proposed to ap- 
prepriate £11,9/0 in payment of a final dividend on the 
ordinary shares for the half-year ending December 515% last at 
the rate of 3 per cent. per annum, less income tax, to place 
£10.000 to reserve fund for renewals, and to carry the balance 
of £849 to the credit of the next account. 

The gross receipts show an increase of £26,488, and the total 
number of passengers carried was 55,555,281, an increase of 
6,198,142. 

Sections of the company's system in Surrey and Middlesex, 
together about 12 miles of tramway, were completed and 
opened for public traflic in the months of March and May last. 
The construction of the Wimbledon, Merton, and Tooting exten- 
sions is progressing favourably, and it is expected that thev 
will be ready for opening in May next. Successful arrange- 
ments have been inaugurated during the past two months for 
the interchange of trattic by means of through bookings between 
the company's tramways and the District and Great Northern, 
Piccadilly, and Brompton Railways. Mr. Walter Abbott, having 
to return to America, has resigned his seat on the board. ‘The 
Hon. Svdnev Holland, having accepted a seat on the board, 
now offers himself, in accordance with the company's articles 
of association, for re-election. Mr. W. H. Brown, the director 
retiring by rotation, also offers himself for re-election. The 
report was adopted at the meeting on Monday, when it was 
decided to alter the title of the company to the London United 
Tramwavs,. Ltd. 

MATHER AND PLATT.—For the past half-year the net 
profits, after charging depreciation and making provision for 
directors’ remuneration and expenses, are £59,273 4s. 8d., exclu- 
sive of £25,107 2s. 3d. brought forward. ‘The directors recom- 
mend a dividend of 5 per cent. per annum on the preference 
shares for the half-vear, a dividend at the rate of 7 ner cent. 
per annum, and a bonus at 14 per cent. for the half-vear on 
the ordinary shares. transfer to reserve account (bringing up 
the amount to £300.000). £30.000, and carry forward £15.380 
6s. 114. Mr. Hardman A. Earle and Mr. Colin Mather have 
resigned their otlice as directors; the Board has elected Mr. 
Alan E. L. Chorlton to fill one vacancy thus created; his ap- 


pointment is subject to confirmation at the general meeting. 
The directors recommend that no appointment be made at the 
present time іо fill the other vacancy. 

At the meeting on Thursday last Dr. Edward Hopkinson, who 
presided, stated that the financial position showed a steady 
improvement, the debts due to the company being nearly three 
times the amount of the debts owing by them. Their order 
books were well filled, and there was no reason to anticipate 
any reduction in the volume of the business being done. Mr. 
John Platt and Mr. James Robinson were re-elected directors, 
vk е А. Е. L. Chorlton was elected to fill a vacancy on the 

oard. 

NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. 
—Sir John Milburn, who presided at the annual meeting on 
Friday, said that the output for the past year amounted to 
8,076,770 units, as compared with their estimate of 7,000,000 
units. This was an increase of nearly 46 per cent. over the 
previous year, whilst the profit had increased by nearly 28 per 
cent. 'lhe capital expenditure had only been increased by 10 
per cent. It had been necessary to draw upon the reserve 
declaring a dividend of 5 per cent., but the accounts this year 
included an extraordinary expenditure of £500, which was the. 
cost of a rating appeal, in addition to exhibition and other 
exceptional expenses. There was also a higher price of coal to 
contend against. In looking forward to a better future, the 
chairman pointed to the improvements which are being made in 
electric lamps. 

NORTHALLERTON ELECTRIC LIGHT AND POWER CO. 
—At the annual meeting last week it was stated that the profit 
for the second half of the vear was less than for the first six 
eur, in spite of an increased output, owing to the extra price 
of coal. 

SCARBOROUGH ELECTRIC SUPPLY CO.—The annual 
meeting was held at Scarborough last week, Mr. A. A. Campbell 
Swinton presiding. The report states that the expenditure on 
capital account during 1906 amounted to £3,427. The balance 
available for distribution is £4,471, compared with £4,423 in 
1505. Mr. Campbell Swinton dealt at length upon the price 
charged at Scarborough, and cited instances of electricity under- 
takings owned by Corporations where the ratepayers were con- 
tinually called upon to provide for.a deficit on the undertakings. 
If the Scarborough company supplied at such a low price it was 
very obvious that there would be a deficit. The average price 
at which the company supplied last year was 47d. per unit, 
compared with 486d. at Eastbourne, 556d. at Bournemouth, 
497d. at Torquay, 402d. at Hastings, 5°54Ч. at Hove, 521d. at 
Oxford, and 5'3/d. at Cambridge. It could not be expected 
that at a watering-place like Scarborough electricity could be 
supplied at such a low price as in a town with a fixed resi- 
dential population. Consumers could look forward to great 
improvements very shortly in connection with electric lamps. 
the etliciency of which was being greatly improved. In answer 
to questions, the chairman said that the price at which the 
Tramways Co. was supplied yielded a profit of 7 per cent. The 


.report was adopted, as also was the recommendation that a 


45 per cent. dividend be paid. £5C0 was placed to the deprecia- 
tion account, and a balance of £172 carried forward. 

SOUTH METROPOLITAN ELECTRIC LIGHT AND 
POWER CO.—The annual meeting was held on Thursday. Mr. 
Henry St. John Winkworth, chairman of the company, presiding. 
We gave the report in опт last issue. The chairman stated that 


. the revenue account had been adversely affected to the extent 


of £1.500 by the boiler explosion which occurred at the Green- 
wich generating station in December. The new power-house 
was not affected by the accident. and it is expected to be in 
operation within a few weeks. The ultimate canacity of the 
new station is 30.000 kw. Several important orders for power 
have oe heen received, and the powers obtained in 18953 
for giving a bulk supply over a large area in the South of Lon- 
don are gradually being put into force and becoming profitable. 
Negotiations are proceeding between the сотпапу and the Wool. 
wich Borough Council, as a consequence of the recommendation 
contained in the recent report upon that Councils undertaking 
by Sir Alexander Kennedy, and similar negotiations are being 
carried on with other adioining districts. The power Bills in- 
troduced into Parliament are receiving the attention of the 
directors. who have decided to form one of the joint promoters 
of the Bill. which is backed bv the London electric supply cem- 
panies. and which has for its object the supply of power 
throughout the metrovolitan area. Mr. Henry W. Bowden. 
managing director and engineer, referring to the accident in 
December, said it was due to the giving wav of the dished end 
of one of the end plates of a thermal storage drum attached to 
one of the boilers. This had been working satisfactorily for 
six months before heing taken over from the contractors. И 
view of the Board of Trade inquiry which would be held short!«- 
he would sav по more about the matter. He said that the сач}. 
tal cost of the new power-house was £16 per kw., compared 
with £43 ner kw. for their first station built. Orders for about 
500 horse-nower were in hand, and would be connected shortly. 
In addition, a quotation had been given for a further 700 horse. 
power, and the Woolwich Borough Council had been quoted for 
1.000 kw. The units sold for 1906 were 2,581.788, as against 
2.144.516 in 1905; the coal cost is '542d., against 544. ; the works 
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cost, 857d., as against '85d., and the total costs 1'42d., against 
148d. The average price obtained was 3'72d., as against 5'74d. 
last vear. It was gratifying to know that the company were 
turning out approximately 25 per cent. more work than this time 
last year. In reply to questions, the chairman stated that the 
board did not think it would be wise to pay a higher dividend 
than that recommended, namely, 24 per cent. There was reason 
to believe that the greater portion of the loss in connection with 
the explosion at the Greenwich station would be covered by 
insurance. Тһе report and accounts were then adopted. 

WESTMINSTER ELECTRIC SUPPLY CO.—Mr. E. Boul. 
nois, presiding at the annual meeting last week, stated that the 
company had had a very satisfactory year, the applications for 
electrical. energy continuing to increase. The supply of current 
during the year was the largest since the company started. At 
the same time the demand in the Westminster district, at any 
rate, did not appear to justify the extravagant statement made 
by the promoters of the Electric Power Bills, that the supply 
«companies in London were unable to meet the demand, with a 
sutliciently low price. The company was again to be put to great 
exnense in opposing these Bills, and had therefore joined with 
all the other electrical companies in London in promoting a Bill 
of their own with the same obiect in view. "The rates and taxes 
amounted to £5,000 more than last year. The total sum paid for 
r.tes and taxes represented 4 per cent. on the ordinary share 
capital of the company. A dividend of 12 per cent. for the 
year was adopted. 

W. T. HENLEY'S TELEGRAPH WORKS CO.—The annual 
mæting was held on Friday. Mr. Sidney Gedge presided. 
Referring to the dividend of 15 per cent. for the year on the 
urinary shares, the chairman pointed out that, although this 
was at the same rate as that paid last year, they had been able 
to put an additional £5,000 to the reserve account, whereas 
last year they had had to draw to the extent of some £4.C00 
from the money in hand, in order to pay the same dividend. 
£8.140 had been written off for depreciation, including a special 
allowance for scrapped machinery. Advantage has been taken 
of the opening of the Gravesend works to clear a good deal of 
machinery from the Woolwich works, and having, now, room 
to reorganise the works they were ''scrapping" some of the 
old machines in order to bring about more effective work. The 
Gravesend works had cost about £100,000, but they were not 
vet earning their full share of the dividend at present, but 
he looked forward to a considerable increase of their turn- 
over from the great need there must be in the future for under- 
ground cables for tramways, railways, telephones, and electric 
lichting. Before long, he said, all our suburban railway com- 
p:nies would have to adopt electricity in place of steam if they 
vere to hold their own against electric tramways and motor- 
omnibuses. Мт. G. Sutton, the managing director, stated that 
tie works at Gravesend were. in his opinion, the most un-to- 
fate cable works in this country, and, very possibly, outside 
it. Thev had only been in operation six months, but he could 
at this early stage state that the labour and working expenses 
were lower than at Woolwich. The principal work carried out 
by the company there was in connection with large contracts 
for the London County Council tramwavs, and the Great Eastern 
Railway Company, the latter being for the new power station 
it Stratford. The Post Office Telephone Department had also 
"een good customers to the company during the past year. 
Competition had tended to keep prices down, as also did the 
hizh cost of materials. and the increase of 30 per cent. of the 
trading profit in 1906 over 1905 was absolutely due to the 
isrzer amount of trade carried on by the company. The report 
ind accounts were adopted. 


The Imperial Technical College.—In connection with the letter 
«which we published on page 382 last week from Mr. McKenna 
on this subject, a letter has been sent to the president of the 
Board of Education by Sir E. Busk, Vice-Chancellor of the 
University of London, to the effect that the Senate feels that 
the course indicated will tend to facilitate the accomplishment 
at an early date of the object in view. The letter further 
expresses the hope that the Senate may find themselves in a posi- 
tion, as a result of friendly discussion, to submit to the Board of 
Education joint proposals for complete incorporation, thus avoid- 
ing the necessity for a Commission. 


Alleged Shock from Tramcar Rail.—At the Belfast Recorder’s 
Court recently, before his Honour Judge Fitzgibbon, Henry 
M'Glade sued the Corporation for £50 damages for injuries 
allezed to have been sustained by being thrown from а tramcai. 
The plaintiff stated that on April 25th last he got on a tramcar 
at the Castle Junction, and, whilst holding the brass upright, he 
recetved an electric shock. He fell off the tram, had to be 
‘onveved to the hospital, and was unable to work since. The 
medical evidence showed that the plaintiff had received a 
vere contusion of the left hip, and the leg was half an inch 
shorter іп consequence; M’Glade would be lame for the rest 
of his life. For the defence, it was shown that it would be 
Impossible to get a shock from the brass upright. as it was 
two feet from any wire charged with electricity. The car had 
heen examined for leakage, but none could be found. The case 
was dismissed. 


: only safe assumption which he coul 


NEW COMPANIES 


BRITISH INSULATED AND HELSBY CABLE CO., LTD. 
—A final dividend of 4 per cent. and a bonus of 2 per cent. on 
the ordinary shares, making 10 per cent. for the year, has,been 
declared. 

ELECTRICAL WORKS AND DEVELOPMENT CO.—Regis- 
tered with a capital of £50,000 to adopt an agreement with 
Messrs. Buchan and Partners, of Edinburgh, to carry on the 
business of electrical contractors and to work electrical generat- 
ing stations, own tramways, apply for provisional orders, &c. 

CORDOBA (ARGENTINE) ELECTRIC TRAMWAYS CON- 
STRUCTION CO.—Registered with a capital of £50,000 in 
£l shares to construct and work tramways, light railways, and 
electrical works in Cordoba. 2 Broad Street Place, Е.С. 

P. Р. К. (CEYLON) RUBBER ESTATES.—This company 
has been registered with a capital of £65,000 to carry on the 
business of cultivators, exporters, and importers of rubber and 
similar produce. 17 Philpot Lane, E.C. 

SEPARATORS.—Registered with a capital of £6,600 to adopt 
an agreement to carry on the business of smelters, miners, and 
metallurgists. | 

VANCOUVER COPPER CO.—This Company has been 
formed with a capital of £110,C00 to adopt an agreement with 
the Vancouver Railway Syndicate, and to acquire copper and 
other mines, &c., in British Columbia,, in the United States 
of America, Great Britain, or elsewhere. 


MISCELLANEOUS CITY NOTES 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 
—The directors recommend a final dividend on the ordinary 
shares of 9 per cent. per annum, for the half-year ending 
December 31st, making / per cent. for the year, less income 


tax. 

VICKERS, SONS AND MAXIM.—A final dividend of 2s. per 
share on the ordinary shares, making 15 per cent. for the year, 
has been declared. 

WILLIAM JESSOP AND SONS, SHEFFIELD.—A dividend 
of 83 per cent. has been declared. £6,0CO has been written ott 
for depreciation, £12,500 added to an improvement account, 
£5,0C0 to reserve, and £8,597 carried forward. 


The Woolwich Electricity Department.—In a report upon the 
accounts of the Woolwich Borough Council, Mr. A. Carson 
Roberts, the Local Government Board auditor, dealing with the 
electrical department, says that the accounts have not shown 
the full amount of the losses, nor have the deficiencies been by 
any means fully dealt with in the making of the rates. ‘The 
understatements of the losses have increased, and they appear 
to hin to involve about £3,000 per annum. The average charge 
for street lighting has been about 33d. per unit for current 
alone, apart from other charges. The corresponding charge in 
other metropolitan boroughs may now be taken as averaging 
between 13d. and 2d. per unit, and this appears to be about 
the proper rate of charge for Woolwich. It is evident from 
Article 29 (4) of the Woolwich Electric Lighting Order, 1905, 
that the highest charge admissible in law, during the current 
year at апу rate, will be decidedly less. than 2d. per unit, and 
that a reduction in the income from this source of over £1,20U 
will be involved. It is impossible to calculate the amount 
accuratelv, but it would appear that the revenues of the last 
two years have each been relieved of their proper burden (by 
overdrafts) to the extent of fully £1,000 in this manner. he 
electricity undertaking is provided in ottices (four rooms in 
Town Hall) free of charge, and no allowance is made for ser- 
vices of town clerk, of the borough treasurer, or of their chief 
assistants. An annual transfer of £300 would clearly not be 
too much to cover these matters. Їп addition, the apportion- 
ment of the administration charged at the Plumstead works to 
the dust destructor is from £100 to £200 in excess of cost 
due to work of the destructor. 'There remains a further £500 
to credit to the destructor owing to underpayment for steam 
raised. No reserve has been compiled to provide for the re- 
newals of plant. Mr. Roberts says that he is sorry to presen: 
the financial position in a much gloomier light than that which 
Sir Alexander Kennedy had been able to deduce from figures 
which unfortunately represented ny a part of the facts. The 

present to the council was 
that the rates to cover the deficiencies in the revenues of the 
undertaking will range from 5d. to 8d. in the pound per annum. 
A burden of £18,000 instead of £12,000 per annum, by loan ser- 
vice charges had to be calculated upon. Ratings in aid of the 
electricity revenues up to March 3lst, 1906, which amounted in 
total to £20,164, had left arrears of deficiencies which amount 
to £9;668. The average cost of destruction of refuse at Plum- 
stead, as shown by the accounts of the last two years, was no 
less than 7s. 6d. per ton. The corresponding cost for Wool- 
wich, which is not run in connection with electricity works, is 
about 2s. 2d. per ton. Bad as the facts are, from a financial 
point of view, in the case of the electricity undertaking and the 
Plumstead dust destructor, therę can be no doubt that they 
are far worse in the case of the Dine in private installations 
(wiring), motors, &c. 
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MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.—Applications are invited by March 9th 
for the post of the Harris Professorship of Physics in the 
University College, Dundee. Applications should be sent to 
the Secretary anu Registrar, from whom, also, further informa- 


tion may be obtained. 


Mr. L. B. Hogarth, assistant engineer, Ebbw Vale Steel, Iron 
and Coal Co., was on Tuesday appointed engineer in charge of 
the Bermondsey undertaking. There were 115 candidates. Mr. 
J: G. Doran, chief assistant engineer to the Bermondsey under- 


taking, is to have his salary of £200 a vear increased by £10. 


The Oban Corporation has selected Mr. M. Sutherland, of the 
Clyde Valley Electrical Power Co., for the post of electrical 


engineer. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c. 
The Simplified Underground Conductor Co. is to be wound u 


voluntarily. Mr. J. A. S. Hassal, of 6 Lord Street, Liverpool, 


has been appointed liquidator. 


The liquidator's account in the winding up of the Havana 
Electricity Co. will be presented on April drd, at 2.50 p.m., at 


Finsbury Pavement House, Finsbury Pavement, London, E.C. 


Claims against the estate of the late Ilius A. Timmis should 
be sent to Messrs. Lovell, Son, and Pitfield, solicitors for the 
executors, 5 Gray’s-Inn Square, London, E.C., not later than 


April 20th. 


Notice of an intended dividend in the bankruptcy of Samuel 
Hargreaves, electrical engineer, of Buxton, is given, and proofs 
should be sent to the trustee, Mr. A. C. Proctor, 25 King 


Edward Street, Macclesfield, not later than March 16th. 


The trustee in the bankruptcy of T. C. Hodgkinson, trading 
as Electro Neurotone, 186 Goldhawk Road, Shepherd's Bush, 


London, has been released. 

The trustee has also been released in the bankruptcy of G. A. 
Benton, electrical engineer, Hatherton House, 
Stafford. 


All claims in respect of Messrs. Griffiths and Brakell, elec- 
tricians, 794 Grange Road, Birkenhead, should be sent to the 


trustee, Mr. A. A. Menzies, Junr., 51 North John Street, 
Liverpool. 

A first and final dividend of 2s. 9d. in the £ has been paid 
in the bankruptey of R. O. Thompson, electrical engineer, of 
89 Freshfield Road, Brighton. 


INSTRUMENTS FOR MOTOR CIRCUITS 


AVING in view the great desirability of using ammeters 
or wattmeters on motor circuits for giving an indication 
of the power being taken at any moment and for a check on the 
manner in which the motor is started, Messrs. Nalder Brothers 
and Thompson have recently placed on the market a small form 
of instrument suitable for such work, at a price which does not 


WonkKING PARTS OF INSTRUMENT. 


unduly increase the ccst of the installation. These instruments 
can be either calibrated in amperes or horse-power. The cases 
of these instruments are of iron enamelled black, and the relief 
parts finished in nickel or copper. The base is of polished 
insulated material, very hard, and non-inflammable. The instru- 
ment is made with back or front connections, so that it is con- 
venient to be ‘nstalled. without any special arrangement for con- 
necting up being necessary. The accompanying illustration 
shows the general arrangement of the working parts. It will be 


Shareshill, 


noticed that an air damping arrangement is adopted, consistin: 
of a plunger moving in a curved tube of square section with 
very small clearance. This makes the instrument practically 
dead-beat. The soft iron movement is specially designed to be 
equally suitable for continuous and alternating currents, and is 
enclosed in a screen of soft iron which shields the instrument 
from the effects of external fields. 


INSTITUTION OF ELECTRICAL ENGINEERS 
BIRMINGHAM LOCAL SECTION 


Ti Birmingham local section of the Institution of Electrical 
Engineers held its first annual dinner at the Grand Hotel on 
February 27th. Мг. R. A. Chattock presided. After the usual 
loyal toasts had been duly honoured, the chairman proposed 
"The Institution of Electrical Engineers," and expressed satis- 
faction on behalf of the members that the president of their 
Institution was with them that evening. Mr. Henry Lea 
submitted ‘‘The University of Birmingham." Sir Oliver Lodge 
replied, and remarked that, speaking of pure science, he should 
like to mention that great man, who, he believed, recently 
lectured to that institution— Prof. J. J. Thomson. He (Sir 
Oliver) was sorry he was not able to hear it, but the whole world 
was greatly impressed with his work on the subject of elec- 
trons. He expected that this theoretical treatment of electrons 
would some day bear practical fruit; it could not help but be 
applied some day. How it would be applied he did not know, 
but he felt sure there would be applications. Of late years it 
had been the fashion to attend to electrons and to ignore to 
some extent their old friend the ether. Не rather wanted to 
recall attention to the ether because after all electrons were 
made up of it. They were not the last word, and he did not 
know ether was, but it was the later word. He had been very 
much occupied during the last few weeks working out it: 
density, and he had not yet published the results. He did not 
know whether anyone would make a guess at what its density 
was, and he did not suppose anyone would believe what he said 
or would hold he was right. They had often surmised that 
the ether, which was sometimes thought of as a very intangible 
and impalpable fluid, must be something very much more sub. 
stantial than anyone had any idea of». After all it was through 
the ether the trams were propelled and all the work was being 
done. Jt was the ether that held the particles of steel together. 
it was through that that the power was conveyed, it was that 
which really had to do the work. He believed that the density 
of ether would come out at fifty thousand million times the 
density of platinum. Whether right or wrong, there were 
reasons for making such an assertion, and he held there was 
ned unreasonable or nothing absurd or preposterous in such 
an idea. 

Mr.. W. M. Mordey submitted ‘‘The City of Birmingham." 
and Mr. Alderman Beale, in reply, defended the action of 
municipalities in managing their own business enterprises. Dr. 
Glazebiook responded on behalf of the institution, and Mr. 
Hirst submitted ‘Тһе Local Section," to which Prof. Kapp 
briefly replied. ‘Тһе Electrical Industries" was submitted by 
Dr. Sumpner, who remarked upon the great local development 
in this direction. Mr. Railing, in responding, suggested various 
reasons for the rapid industrial development in the Unitec 
States and on the Continent. The proceedings terminated with 
the toast of “The Guests," proposed by Prof. Threlfall and 
responded to by Mr. Hammond. 


The New York Central Railway Accident.—As a result of the 
official inquiry into the disaster which occurred on February 
16th on the New York Central Railway, when 20 people were 
killed and 50 injured by the wreck of an electric train, the 
president and board of directors of the line have been declared 
responsible for the loss of life. 


Electric Light Failure in the City.—In connection with the 
failure of the supply on the Charing Cross Company's mains ОП 
Thursday, we are informed that the cause of the failure was ? 
sudden fall in steam pressure at the company's Bow works. 
This was occasioned by the internal brickwork forming the 
furnaces of two of the large boiler units collapsing and falling 
upon the fires. These units are of 4,000 h.p. each, and by an 
extraordinary coincidence two separate boilers were affected 
within a few minutes of each other, rendering it impossible E 
retain sufficient steam to continue the supply. The batter? 
systèm was brought into use, and had it been possible to keep 
steam in the remaining available boilers, within half an hour or 
so of the accident happening there would have been no trouble: 
the demand on the batteries was very great, and the reservo 
of energy stored in them was, in consequence of the abnorma 
demand, depleted. It тау be mentioned that the brickwork 0 
the boilers was examined on the previous Sunday. and foun d 
be quite in order. It is most improbable that so unfortunate à 
coincidence could happen again. During the 17 years the com- 
pany have been supplving in the West End, and seven years ч 
the City. no such misfortune has previously happened. 


ELECTRICAL 
ENGINEERING © 


All rights seserved. 


сила: ee ee ——À— — —À— —— —— gummi pec MT 

ET ————————Єү—————————— 
a —„——„ шшш 

———— À — 


VoL. I, No. r1.] 


Registered as a Newspaper. 


[PRICE SIXPENCE. 


—— —— MÀ йе - — тас 


=— 


eet ee E Ind ESO EE RS 


ELECTRICAL ENGINEERING. 


The Engineering Jou-nal of the Electrical Industry. 
PCBLISHED EVERY ‘THurnsbay. Восе С. 


SUBSCRIPTION RATES. 


United Kingdom. Post free, per Annum, 81. 1 6 
Six Months, 12s, Three Months, 6s. ба. 


Colonies and Abroad. Post free, per Annum, £1 11 O 


Small prepaid Advertisements for SiT! ATIoNS. VACANT AND. WANTED, ATTICI es 
rea Sark AND WASTED, Ac аге inserted at the rate of One Penny per word, 
Wait One Shilling, three insertions for the price of two. 


OFFICIAL Notices and TECHNICAL COLLEGE ANNOUNCEMENTS are inserted at the 
rate of One Shilling per line (column width). 


Other Advertisement Kates on Application. 
Latest Time for Receiving: 
Letters for Insertion, Tuesday frst post. 
Official Notices and Small Advertisements, Wednesday neon. 
Displayed Advertinoments, Tucaday frat post. 
Corrections in Standing Advertisernents, Monday Arat post. 


All letters to be addressed to "Electrical Engineering," at the EDITORIAL 
AND PUBLISHING Orricks : 203-206, TEMPLE CHAMBERS, LoNDow, E.C. 


Telegrama: ** Circling, London.” Telephone No. : L509 Holborn. 
Cheques to he made pavable to Tur. KILOWATT PUBLISAING Co., LTD., and to 
be crosmed LONDON AND М KSTMINSTRK DANK (Tetuple Bar Branch). 


—————— Lo. 


CONTENTS 


PAGE 
SUMMARY - s 2. М es T m .. 455 
EbpiTORIAL. Notes... tae "x nh he aS .. 457 
Arrangements. for the Week AN E - e ... 458 
The Paris Strike... ^ е Lo ЕР Ве ... 459 
Breakdowns of Electrical Machinery ... E S .. 460 
Electricity in Heavy Road Traction |... п Б .. 461 
А New Petrol-Electric System for Commercial Vehicles ... 465 
Train. Lighting m 8 а ее же ve .. 466 
The Electrical Driving of Cotton Mills Те m x 469 
An American Titanium Filament Lamp Patent  ... .. 410 
The Transmission of Electrical Energy by Direct Current on 
the Series Svstein MT E "s HE. apes ЖЕРЬ 
Electrical Pumping Machinery for Pontoon and Graving 
Docks ree oe " д> " m .. 479 
А 112 Mile Series Continuous Current Transmission — ... 480 
Municipal Electrical Loans x Ir eis ia .. 480 
Petition for the Revocation of S. G. Brown's Patent: The 
_ Judgment as gue e а ios Det .. 481 
lhe Limits of Thermal Etfciency in Internal Combus- к 


tion Engines ne = ке Т AM NE 
The Construction of Overhead Electrie Transmission Lines 484 


Fuel Economy bes "x ves "e sue ZL .. 484 
ErrerRocHEMIsTRY |... х8 бз, tet мы Чи „зо 
ELECTRICAL SCIENCE d nS were eae ene x 485 
CORRESPONDENCE a P" us РА "S s .. 486 
PATENT Recorp ae "m T x pi $25 .. 487 
“tock and Share List — sss eee 0s 488 
Local Notes ... is ont oes ZE ni = p 
lenders Invited and Prospective Business es 48 
Tenders Received and Accepted ... d 
Companies’ Meetines and Reports HE 
atliamentary Intelligence pie 
^ s'ellaneous. Business Notes ну 


atalogues and Pamphlets Received 


SUMMARY 


On Friday at 5 o'clock in the evening, the work- 
men employed by the Paris electricity companies struck 
work, and practically the whole electricity supply of 
the city was cut off. The cause of the dispute was 
with regard to the terms upon which the men would 
be engaged under the new arrangements which will 
be made ou the expiry of the concessions of the com- 
panies this and next year. Sappers were drafted into 
the stations by the Government, and supply wus re- 
sumed late on Saturday evening. (Расе 459.) 

Ir is announced that the South Wales Electrical 
Power Distribution Company has found that it is un- 
able to secure the necessary capital to continue the 
company's operations on the present basis. Arrange- 
ments are being made for the sale of certain sub- 
stations, and the formation of limited liability com- 
panies to operate the remainder. (Page 450.) 

A USEFUL and practical discussion followed the read- 
ing of a Paper by Mr. Lu. Foster on ‘‘ Breakdowns 
of Electrical Machinery '" at Manchester last week. 
A general complaint was made that motors of poor 
quality or over-rated, were put on the market by a 
number of firms at cheaper prices than a good motor 
could be supplied at. Among the practical points 
dealt with in the discussion was the question of 
ventilating ducts. These become clogged up in use by 
the ordinary motor-user, with the result that the tern- 
perature rise often exceeds its guaranteed value, and 
breakdowns occur caused directly or indirectly by this 
reason. (Page 461.) 

Тнк objects of interest from an electrical point of 
view at the exhibition of '' commercial " automobiles 
and motor-boats now being held at Olympia include a 
few accumulator-driven vehicles and several examples 
of electric transmission systems for petrol-driven omni- 
buses. А description of some of the principal features 
of these applications of clectricity are given іп an 
article on page 461. 

THE new petrol.electrie transmission system of the 
British Thomson-Touston Co. belongs to the class in 
which the transmission is entirely electrical. Twe 
separate series motors drive the road wheels, and a 
single dynamo which automatically gives a constant 
output, whatever the current demanded, is driven by 
the engine. The motors can be connected in series or 
parallel, and regulation is effected on the field of the 
generator. An illustrated description of the system is 
given on page 463. 

THe fourth triennial Engineering Conference of the 
Institution of Civil Engineers will be held from June 
Wth to 21st. (Pace 402.) 

А тоха paper was read on February 25th last by 
Mr. Н. HENDERSON. before the Neweastle Госа] 


C 
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Section of the Institution of Electrical Engineers, on 
“ Train Lighting." After calling attention to the 
dangers of gas lighting on trains, as borne out by 
recent accidents, the author outlined the essential 
requirements of an electrical train-lighting system, and 
proceeded to describe in detail some of the arrange- 
ments in use. These included the Stone system, in 
which a slipping belt is made use of for the regulation 
of the dynamo speed; the Vickers-Hall system, in 
which the voltage regulation is entirely electrical in 
its single and double battery modifications; the Verity- 
Dalziel system, with its auxiliary regulating set; the 
Moskowitz system, in which а variable carbon 
resistance is used; the Vicarino system, where the 
voltage regulation depends upon inverse compound 
winding; the Leitner-Lucas system, which employs an 
extra pair of brushes on the dynamo; and the Rosen- 
berg or Mather and Platt system, in which a specially 
designed dynamo, giving constant voltage over a very 
large range of speed, is employed, without auxiliary 
regulating apparatus. The first part of the paper is 
given in a slightly abridged form on page 466. 


IN January a paper on the '' Electrical Driving of 
Cotton Mills ’’ was read by Mr. A. KELLY before the 
Ashton-under-Lyne Engineering Society. In an 
abstract which we give it will be seen that the author 
gives a résumé of this development, both in the United 
States and in this country. (Page 469.) 


A METHOD of preparing titanium and other metallic 
lamp filaments, which has been patented in America, 
is described on page 470. 


THE subject of Mr. J. S. HiGHriIELD's paper, read 
at last Thursday's meeting of the Institution of Elec- 
trieal Engineers, was the Transmission of Electrical 
Energy by Continuous Current on the series system 
developed on the Continent by M. Thury. After re- 
capitulating the results of experiments showing the 
surprisingly great difference in the effect of alternating 
and continuous voltages upon insulating materials, the 
author outlined the main differences between the series 
and parallel systems of distribution, and described 
the niethods of working adopted in the Continental 
examples of the constant current series system. In- 
teresting tables and curves of estimated comparative 
costs were given, and several important advantages of 
the series system over that more generally used were 
pointed out. The discussion was opened by Lorp 
KELVIN, who had never swerved from his opinions in 
favour of continuous current for long distance trans- 
mission. Profr. G. Kapp also spoke, and said that 
for the last three years he had been a convert to M. 
Thury's faith. Other speakers were Mn. C. P. SPARKS, 
who took up the cudgels on behalf of alternating cur- 
rent, and Mr. T. Hesketn, who narrated some .of his 
experiences with the high-tension continuous current 
transmission line between Folkestone and Hythe. 
(Page 471.) 


THE paper on Electrical Pumping Machinery for 
Docks, by Mn. №. С. Mountain, read recently before 
the North-East Coast Institution of Engineers and 
Shipbuilders, contained interesting comparative figures 
of costs of electrical and steam pumping, and some de- 
scriptive notes of a number of electrical dock pumping 
plants. (Page 479.) | 


A ѕновт article on page 480 gives some particulars 
of a series continuous current transmission system in 
the Rhone district. 


Tue Municipal Electrical Association is proposing to 
send a deputation to Mr. John Burns, as President of 
the Local Government Board. with the object of in- 
ducing him to reduce the periods of repayment now 
common in connection with loans for electrical pur- 
poses. (Page 480.) 


Mr. JUSTICE NEVILLE has dismissed with costs the 
application made by Dr. ALEXANDER MUIRHEAD for 
revocation of Mr. 5. G. Brown’s patent for а sub- 
marine telegraph relay. He reviewed the evidence at 
length, and dealt seriatim with the alleged anticipa- 
tions. The contention of the petitioners was, in the 
judge's words, that Brown had invented nothing, but 
had merely, out of the stock of knowledge common to 
all properly-instructed electricians, applied certain 
known devices to secure certain results which were 
known to follow from them without the exercise of 
ingenuity. It seemed to the judge, however, that the 
petitioner’s witnesses had confused theoretical know- 
ledge of electrical principles with the knowledge neces- 
sary for the practical adaptation of electrical apparatus 
for a defmite and novel purpose. He was particularly 
impressed with the evidence of men engaged in practi- 
cal cable work, who knew what they wanted, and ai- 
though their wants were widely known, and their cables 
were open to the experiments of the proposers of any 
likely device, including that of the petitioner, they 
К unable to get it until Brown's invention. (Page 
481.) : | 


A PAPER was read last week before the Institution 
of Civil Engineers, on the limits of thermal efficiency 
in internal combustion engines, by Mr. DUGALD CLERK, 
of which an abstract is given on page 482. 


Mr. А. P. TnorTER'S paper on overhead transmis- 
sion lines, read before the Institution of Civil En- 
gineers last week, formed a remarkably complete sur- 
vey of the mechanical considerations of the construc- 
tion of overhead lines from the point of security. The 
five sections into which the paper was divided dealt 
respectively with wires, poles, arms, insulators. and 
flexible poles. An abstract appears on page 484. 


MR. MaxwELL's reply to the discussion recently held 
at Leeds on his paper on the subject of '' Fuel Eco- 
поту '' will be found abstracted on page 484. 


Unper ‘‘ Electrochemistry,” some details of the 
cost of production of electrolytic chlorine by the Har- 
greaves-Bird process are given. А note is also 


given upon the production of ozone by the electrolysis 
of sulphuric acid, using a cooled platinum tube as 
anode. The production of fused quartz in the electric 
furnace, and its employment for chemical apparatus 
and for pyrometer tubes, is described. Also a short 
note upon the oxidation of chromium ions in presence 
of flourine ions is given. (Page 485.) 


э 


UxNpbEn '' Electrical Science ’’ appear notes on the 
formation of chemical combination between hydrogen 
and oxygen by the passage of a luminous discharge 
through the mixture; on the radioactive matters pre- 
sent in the soil and the atmosphere, and on some new 
measurements of the residual charge in condensers 
The Continental section contains an account of some 
of J. BECQUEREL’S recent experiments on magneto-optic 
phenomena in liquid air. (Page 485.) 


А LETTER from the writer of our weekly column on 
““ Electrochemistry '" deals with the questions as to 


‘supply of power to electrochemical works raised by Mr. 


Seager, of the Neweastle-on-Tyne Electricity Supply 
Co., last week. We have also inserted a letter from, 
Mr. V. A. Fyss, although we declared the correspond- 
ence to which it refers closed in our last issue, as it 
contains an apology to Mn. Cramp. (Page 486.) 


AMONG the abstracted patents this week will be found 
one of current interest by the Compagnie Parisienne dea 
Voitures Electrique, which claims a petrol-electric 
system comprising a gas turbine, dynamo, and electric 
motors. Пек and Armistead deseribe an interesting 
system for overcoming the speed variation of groups of 
continuous current motors due to resistance variation 
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in their field windings caused by heating. Another 
patent of unusual interest by Jungiler covers a primary 
cell, in which carbon or coke is consumed, and for 
which an efficiency of 50 per cent. is claimed. Among 
the new specifications published to-day are three for 
improvements in incandescent lamps, one of which 
relates to metallic filaments. (Page 487.) 


ТнЕ London County Council intends to enforce 
penalties against Messrs. Siemens Bros. Dynamo 
Works, —Ltd., for non-delivery of motor generators. 
(Page 488.) 

Іх our Parliamentary Intelligence we give the con- 
stitution of the committee which has been appointed 
to consider the conclusions of the wireless telegraph 
convention in Berlin last year. The first meeting took 
place vesterday. The receipts of the National Physical 
Laboratory during the past three years were £12,753, 
£13,027, and £14,319. (Page 494.) 

Orr Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business and other notes, will be found on pages 
488 to 496. 


Tne strike of workmen employed at the electricity 
works in Paris has been a remarkable event. Apart 
from the present emergency, which has now been hap- 
pily overcome, the whole question of electricity supply 
in Paris has reached а crisis far more aeute than any 
which may be anticipated in London. Between April 
8th next and December 11th, 1908, the concessions held 
by the Paris electricity supply companies will expire 
one by one, and under the terms of these concessions, 
at the end of their period, the company retains posses- 
sion of the generating stations, but has to hand over to 
the Municipal Council the distributing network. The 
Council has built no works of its own for supplying all 
the existing networks, and the companies would not 
be bound to supply them. In the circumstances, some 
agreement had to be arrived at, and it appears that 
during the negotiations the workmen considered that 
their interests were not being sufficiently safeguarded, 
and adopted the very inconvenient course of a sudden 
stnke to show their power. Although we feel some 
sympathy with the companies in their trouble, we 
sympathise far more with the public, for we cannot but 
think that great blame must attach to those in au- 
thority for the long period during which the works 
were placed out of commission. Although some vague 
reports have been circulated as to damage having been 
done by the strikers to the plant and mains of the com- 
panies, there is no reason to believe that the stations 
were actually disabled; and, this being the case, it is 
remarkable that the companies were unable to obtain 
the necessary complement of stokers, greasers, and 
even switch board attendants at short notice who could 
immediately restore the supply. Some delay was, of 
course, inevitable, as the men struck work shortly 
before peak load-time, but in London, for instance, a 
r-eular army of volunteers would have been at hand 
at once to take up the work. | 


сайы с = 

A Few weeks ago we had occasion to allude to the 
014 opened up by the increasing use of the internal 
combustion engine for heavy road traction for some 
better form of variable ratio transmission gear than 
is provided by the somewhat crude forms of the 
mechanical gear now in use. The friction clutch and 
siding speed gears generally used, although giving 
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satisfactory results in the case of lighter vehicles, 
higher speeds, and less arduous service, have un- 
doubtedly shown up their weak points when applied 
to the conditions of motor-omnibus traffic. The matter 
has been brought into prominence largely through the 
determined action of the Scotland Yard officials, not 
only in their refusals to license without extensive 
alterations many completed motor-omnibuses, but in 
requiring the immediate removal from the streets of 
vehicles which had become noisy. This, of course, 
meant the loss of thousands of pounds to both manu- 
facturers and owners of motor-omnibuses, and has 
very seriously handicapped the industry. The nuisance 
complained of is almost entirely due to the inability 
of the mechanical gears as at present designed to 
withstand, for any length of time, the arduous con- 
ditions of motor-omnibus service, and the extremely 
rough usage to which they are subjected by the class 
of driver whom the omnibus companies find it neces- 
sary to employ. It is not surprising, therefore, that 
attempts are being made in several quarters to pro- 
vide a form of transmission which shall not only be 
permanently quiet in itself, but shall be capable, even 
in the hands of a comparatively unskilled driver, of 
starting and accelerating the vehicle without those 
shocks with which we are all only too familiar. These 
shocks are largely responsible for the damage to the 
engine and gears which cause the maintenance charges 
to reach the enormous figures which they do to-day. 
and at the saine time for the increase in the noisi- 
ness of mechanically-geared omnibuses. We аге 
enabled to describe in this issue more than one form 
which these attempts have taken, and we are pleased 
to see represented in the present exhibition аф 
Olympia no less than three British electrical firms 
who have attacked the problem independently. 
Petrol-electric systems are by no means new, and it 
may be said that in the past they have not been par- 
ticularly successful; so it may be of interest to re- 
capitulate some of the reasons why greater success 
may be expected in the particular field of operations 
which we are considering, and to point to the ten- 
dencies indicated in the newer systems. Briefly it 
may be said that it is only in heavy work that 
mechanical gears have shown their weakness, and the 
field did not exist to the same extent in smaller cars 
for an improved arrangement. On the other hand, the 
petrol-electrie equipment, although admittedly heavier 
than the mechanical change-speed gear, is at much 
less disadvantage in this respect in vehicles where the 
power equipment is а small proportion of the total 
load. Again, in the 30 and 40 h.p. sets required for 
omnibus work, the electrical machinery is of a size 
not only to give an overall efficiency which compares 
much more favourably with that of а mechanical gear 
than in the smaller sizes, but its weight per horse- 
power transmitted is greatly reduced. It is, at the 
present time, when all the work accomplished may be 
said to be experimental, to predict the exact directions 
in which ultimate success is to be expected to lie, bu 
it may be significant that in each of the systems before 
our notice the battery is entirely discarded, and also 
that they are one and all of the class in which the 
transmission is permanently electrical at all speeds. 
We are also glad to notice that, although the methods 
differ in detail, there is every evidence that simplicity 
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of control has been kept prominently to the front in 


each design. 
———— ~—___—- 


THE judgment in the Brown Cable Relay patent 
petition is one which vindicates the somewhat cumber- 
some legal procedure followed in such cases. We be- 
lieve it will be the general opinion of those who have 
followed the case without bias, that substantial justice 
has been done, and that Mr. Brown and his colleagues 
may be congratulated upon securing, after a deter- 
mined attack, the due reward of ingenuity and enter- 
prise. The subject of the patent is of the combination 
elass, and, like all sueh inventions in an established 
art, certain old things have been adopted and worked 
up into the invention, together with certain novel ones. 
The real test of & useful invention is that it shall ac- 
complish something desirable which has not been done 
before, or that it shall accomplish something in a more 
perfect or more economical way than any previously 
devised method. Mr. Brown's relay did the first of 
these things; it was not disputed by the petitioners 
that no one had previously made a relay which would 
suecessfully and practically translate between two long 
cable sections, or that Mr. Brown's instrument accom- 
plished this highly desirable end; how desirable is 
shown by the royalties paid for its use by the cable 
companies. It is satisfactory that such a meritorious 
invention has been legally upheld, and has not been 
destroyed on the technical grounds that various details 
had been more or less anticipated. If this kind of 
argument should prevail, it would seem almost neces- 
sary to invent new materials as well as new combina- 
tions for the purpose of securing valid patents in 
established arts. 

ibng 


SOME misconception ав to the staff of ELECTRICAL 
ENGINEERING has arisen through a note published in 
the technical Press last week. Mr. 5. R. Roget and 
Mr. H. M. Sayers have acted as assistant editors of 
ELECTRICAL ENGINEERING since the start of our journal, 
but, owing to a recent increase in Mr. Sayers’ consult- 
ing practice, Mr. Sayers has relinquished his per- 
manent appointment with us, although he still remains 
an important member of our ‘‘ unattached staff,” and 
one of its most valued contributors. Mr. б. R. Roget 
remains first assistant editor of ELECTRICAL ENGINEER- 
ING as hitherto, and the staff has further been strength- 
ened by the engagement of an additional technical 
sub-editor. 


The Retirement of Mr. J. Gavey.—In connection with 
the approaching retirement of Mr. John Gavey, C.B.. 
Engineer-in-Chief to the General Post Office, his staff 
and many friends have decided to entertain him at а 
farewell dinner, to be held at the Grand Hotel, on 
Thursday, April 11th next, at which the Postmaster- 
General will preside. Tickets. price 7s. 6d. each, can 
be obtained from Mr. R. A. Wells, Engineer-in-Chief's 
Office, General Post Office. 


The late M. Henri Moissan.—At the meeting of the 
Institution of Electrical Engineers on Thursday, the 
President, Dr. R. T. Glazebrook, F.R.S., referred to the 
death of M. Moissan (Electrical Engineering, February 
28th). He said that although M. Moissan was not 
actually a member of the Institution, his work for elec- 
trical science had been so great and of such vast im- 
portance that he was sure the Institution would agree 
that the council had done right in sending to the repre- 
sentative of M. Moissan a statement of their sense of 
the loss electrical science had sustained by his death. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY), THURSDAY, MARCH 14th. 


Royal Society. 

4.30 p.m. Meeting at Burlington House, Piccadilly, Lon- 
don. Among the Papers to be read are the following :— 
(1) “The Total Ionisation of Various Gases by the 
a-Rays of Uranium," by Т. Н. Laby. (2) “On the 
Ionisation of Various Gases by the a, В, and y Rays," 
by R. D. Kleeman. (These two papers will be com- 
municated by Prof. J. J. Thomson, F.R.S.) (3) '' Capil- 
lary Electrometer Records of the Electrical Changes 
during the Natural Beat of the Frog's Heart," by Prof. 
F. Gotch, F.R.S. 

Institution of Electrical. Engineers: Dublin Local Section. 

8 p.m. Meeting at the Royal College of Science, Stephen's 
Green. Paper to be read :—“ The Effect of High Eff- 
ciency Incandescent Lamps on the Electric Lighting 
Industry," by W. Tatlow. 


FRIDAY. MARCH 15th. 
North-East Coast Institution of Engineers and Shipbuilders. 
7.50 p.m. Meeting at the [Literary and Philosophica! 
Society, Westgate Road, Newcastle-upon-T yne. In- 
cluded in the business of the evening is the discussion 
upon Mr. W. C. Mountain's paper on “Тһе Applica- 
tion of Electricity to the Driving and Pumping 
Machinery for Pontoons and Graving Docks." 
Institution of Mechanical Engineers. 
8 p.m. Ordinary General Meeting at Storey’s Gate, St. 
James's Park, London. Paper to be read :—“ Petrol 
Motor Omnibuses,” by W. Worby Beaumont. 


SATURDAY, MARCH 16th. 
Institution of Electrical Engineers: Students’ Section. 
2.30 p.m. Visit to the Neasden Generating Station of the 
Metropolitan Railway Co. 
Royal Inatitution. 
5 p.m. Afternoon Lecture V. on ''Róntgen, Cathode, and 
Positive Rays," by Prof. J. J. Thomson, F.R.S. 


MONDAY, MARCH 18th. 
Institution af Electrical Engineers: Newcastle Local Section. 
8 p.m. Meeting at the Armstrong College, when the dis- 
cussion on Mr. Henderson’s Paper on “Train Lighting "' 


will be continued, and a Paper read on "Insulation ” 
by О. J. Williams. 


TUESDAY, MARCH 19th. 
Institution of Electrical Engineers: Manchester Local Section. 
7.50 pm. Meeting at the Manchester University. Paper 

A 


to be read :—'' New Tvne of Induction Motor,” 
by L. J. Hunt. 
Faraday Society. 

8 p.m. Meeting at the Institution of Electrical Engineers. 
92 Victoria Street, Westminster, London. Agenda :-— 
(1) “The Potential. of Hydrogen Liberated from 
Metallic Surfaces,’ by Н. Nutton and Н. D. Law. 
(2) “ Electrode Potentials in Liquid Ammonia," by Е. 
М. С. Johnson and N. T. M. Wilsmore. (3) “The 
Impedance of Solutes in Solvents as Manifested by 
Osmotic Pressure," by J. С. A. Rhodin. (4) “The 
Electrolvtic Deposition of Zinc, using Rotating Elec - 
trodes "—II., by T. Slater Price. 


WEDNESDAY, MARCH 20th. 
Society of Arte. 
8 p.m. Ordinary Meeting. Paper to be read :—'' Smo'--~ 


Prevention in Factories and Electric Supply Stations." ^ 
by J. B. C. Kershaw. 


THURSDAY, MARCH 215%. 


Institution of Electrical Enqineera: Leeds Local Section. 


1.15 p.m. Meeting at the Halifax Technical College. Pare- 
to be read :—‘‘Underground Mains,” by W. M. 
Rogerson. 


Institution of Electrical Encineers, | 
8 p.m. Ordinary General Meeting. Paper to be read :—— 
“Rail Corruzation," by J. A. Panton. 


FRIDAY, MARCH 22nd. 


Physical Society. 

5 p.m. Meeting in the Physics Laboratory of the RowaT 
Colleze of Science, Imperial Institute Road, South Ken- 
sington. Agenda :—(1) “Experimental Mathematics.” 
by Mr. Pochin. (2) “ Logarithmic Lazytongs and Lat- 
tice Works," by Mr. Blakesley. (3) “A Micromano- 
meter," by Mr. Roberts. (4) “ Flectrical Conductiorr 
Produced by Heating Salts,” by Mr. Garrett. 

Institution of Ciril Engineers: Students’ Section, 

8 p.m. Ordinary Meeting. Paper to be read :—'' A Point 

in Turbo-Alternator Design," by Е. J. Kean. | 
Poyal Institution, 

9 p.m. Evening Discourse by Prof. J. J. Thomson, ЕЛ. ЕЯ 

on “Rays of Positive Electricity.” 
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- - THE PARIS STRIKE 


А Т five o’clock on Friday the workmen engaged by 
the Electricity. Supply Companies in Paris struck 
work, and the entire town was left in darkness, so far 
‚ ав its electric light was concerned, except in the case 
of а small area supplied by a local municipal station 
ab the Halles, and those buildings which have their 
private installations. The streets in Paris are very 
extensively lighted by electric light, so that in addition 
to the inconvenience caused ‘to the business houses, 
tradesmen, and general publie, the darkness of the 
streets was a considerable source of danger. Moreover, 
there is a fair motor load in Paris, and, as many of 
the newspaper presses are driven by means of electric 
motors, & number of these were unable to appear on 
Saturday morning. í 

The history of the matter is а fairly long one, and 
dates rather far back. There are six electric lighting 
companies working in Paris, all holding concessions 
from the Municipal Council. These concessions will 
all expire very shortly; іп fact some of them will end 
their term on April 8th next. The other dates of 
expiry аге April 16th, 1907; August 21st, 1908; and 
December 13th, 1908. By the terms of the original 
concessions, at these dates the distributing networks 
will become the absolute property of the Municipal 
Council without any payment being made for them, 
but the generating stations remain the property of the 
conipanies. The question of what is to be done at the 
expiry of these concessions has beet before the Muni- 
cipal Couneil for about eighteen months, and there 
have been innumerable reports and counter-reports 
on the matter. In the meantime, the Council has 
erected no generating station of its own, and as, more- 
over, the various networks are supplied on different 
systems, and many of them have been in existence 
for a long time and are, therefore, to some extent 
obsolete, there would be а considerable difficulty in 
supplying them at once from a new modern generating 
station. Out of a very large number .of proposals 
and tenders for the future supply of electricity in 
Paris. two are now under consideration by the Council ; 
one is an offer by a combination of the various com- 
panies, and the second is an offer by a new company 
formed by the two firms of Schneider and Mildé, to 
take over the businesses of all the companies and con- 
tinue the supply without interruption. It is probable 
that the solution will be that an arrangement is come 
to with the companies for the continuous supply for a 
shert period at present, after which the best bargain 
will be made with one of the two tenderers above al- 
luded to, and next year a project is to be considered 
for the utilising of the water power of the Rhone to 
generate electrical energy, which will be transmitted 
to Paris. 

During all these negotiations, it appears that the 
staff of the Electricity Supply Company have become 
uneasv as to the terms on which they would be taken 
over when the transfer occurred, having been unable 
to obtain any definite assurance as to their ultimate 
sition with regard to scale of pay, hours of labour, 
and pension. It appears that a dispute about a pension 
furd was the actual reason given for the strike, for it 
is said that the companies came to an understanding 
that they would reduce the amount necessary to pro- 
vide for the workmen's pensions by one-half. The 
workmen elaimed that they should be placed in all re- 
steets on the same footing as the old employees of the 
Municipal Council. 

As we have alreadv stated, the effects of the strike 
were тегу serious. The Government offices and other 
publie buildings had to rely on candles for illumination. 
Practically all the restaurants were left without light, 
and all the theatres and music halls except one or two 
"ud to be closed. Many of the newspapers failed to 


appear on Saturday morning, or appeared very late. 
It seems that one newspaper, the Petit Parisien, had 
either anticipated or had obtained private information 
beforehand of what was to occur, and they had already 
made arrangements for temporary electrical plant to 
be put down in their offices. Unfortunately, however, 
they suffered from в series of breakdowns, and the 
expedient was, after all, not a success. Numerous 
other methods of providing temporary supply at short 
notice are recorded: engines of motor-cars and even 
threshing machines, it is said, were pressed into ser- 
vice. 

The matter was so serious, especially as regards the 
danger in the streets and the general interruption of 
business, that the Government took the matter up and 
made arrangements for the places of the workmen on 
strike to be filled by sappers from the engineers corps, 
and the supply was again obtainable late on Saturday 
evening. 


Antwerp-Brussels Electric Railway.—The Antwerp corre- 
spondent of the Daily Telegraph states that the abandonment 
of the famous proposed electric railway between Antwerp and 
Brussels is explained by the announcement that the State 
Railway has nearly completed arrangements for a special 
mile-a-minute service between the two cities on new tracks. 
He says that it is now realised that the Government feared the 
competition of the electric project, and consequently built a 
new line, which will shortly be in operation. 

Assessment of London Electrical Undertakings.—In view of the 
very general complaint at the excessive increase in the rating 
of electrical undertakings in London, a report just issued by 
the London County Council upon this subject makes interesting 
reading. Compared with the quinquennial valuation of 1900-1, 
the quinquennial valuation of 1905-6 shows an increase of no 
less than 86:99 іп the case of electricity undertakings, including 
municipal undertakings. The increase in the case of railways is 
2:15 per cent., whilst the rateable value of tramways has 
increased to the extent of 14°27 per cent. 


South Wales Electrical Power Distribution  Company.—A 
further stage has been reached in the affairs of the South 
Wales Electrical Power Distribution Co. As it was found im- 
possible to raise the new capital required for the reorganisa- 
tion of the affairs of the company, negotiations are now in 
progress with a view to the sale of the Neath and Bridgend 
sub-stations to the local authorities of those districts, and to 
the formation of limited liability companies, composed of the 
companv's principal colliery customers, to work the Treforest 
and Cwmbran generating stations. There is reason to believe 
that these negotiations will be carried through successfullv, 
but several of the company's original customers, including the 
Cambrian and the Davis (Ferndale) collieries, have decided 
to erect their own electrical installations. 


Wireless Telegraphy.—The Paris correspondent of the Daily 
Telegraph states that M. Fallieres has just signed an important 
decree relative to the establishment and working of wireless 
telegraphy stations. These stations are divided into four 
categories, as follows: Coast stations for the sole use of the 
navy; stations for the lighthouse and kindred services; stations 
for military communication; and stations for trading purposes. 
Thay are to be kept up and worked by the different Ministries 
with which they will be connected, and a mixed commission is 
to be formed, with headquarters at the Ministry of Public 
Works, for the selection of sites and other matters of a technical 
character. Permission for the installation of private stations 
will be given by the Post and Telegraph Department after con- 
sultation with the commission. 

It is announced that the Admiralty has acquired a site at 
Grimsby in connection with a proposed wireless telegraphy station. 


P. and О. Batti-Wallahs’ Society Dinner.—The second annual 
dinner of the P. and О. Batti-Wallahs’ Society took place on 
Saturday at the Holborn Restaurant. A very enjovable evening 
was spent, the company numbering 55. Among those present 
were the president, Mr. E. L. Pinching; the past president, 
Mr. L. M. Waterhouse, and Mr. R. Leslie, the engineering 
superintendent of the P. and O. Co. Mr. R. Leslie, replying 
to the toast of the P. and O. Steam Navigation Co., said that 
he considered the electrical equipment of the ships would be the 
principal feature of future improvements for the comfort of 
passengers, which was the main object of the P. and O. Co. 
He complimented the Batti-Wallahs’ Society on its increase in 
numbers. and wished them everv success. ‘Тһе President and 
Committee" was then proposed by Mr. Sheppard, and the 
president, in his reply, pointed out that the society had gone 
ahead considerably since the first annual dinner last year, and 
that the membership now was getting well on for 100. An 
excellent musical programme was carried through. 
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BREAKDOWNS OF ELECTRICAL MACHINERY 


HE Paper on ‘‘ Breakdowns of Electrical 

Machinery," by Mr. LLEWELLYN Foster, of the 
British Engine, Boiler, and Electrical Insurance Co., 
was discussed at the Manchester Section of the Insti- 
tution of Electrical Engineers last week. In reading 
his Paper, Mr. Foster added the following supple- 
mentary paragraph :— ' 


Although I have referred to nunierous ways in which elec- 
trical machines may and do constantly give trouble, I fully 
recognise that there are many makers who turn out machines 
of the very highest workmanship and material, and spare no 
pains to make them as perfect in every way as possible. When 
one considers the unsatisfactory materials (from a mechanical 
point of view) that have to be employed in the construction of 
electrical machinery, it is little short of marvellous how 
wonderfully well really high-class machines work. Unfor- 
tunately, keen competition compels even good makers to cheapen 
the cost of manufacture as tar as possible, and I am afraid 
that this is often the cause of trouble which would not other- 
wise occur. 


Мв. Т. L. Милев (chairman) expressed his general agreement 
with Mr. Foster on the various points discussed in the paper. 
He desired particularly to emphasise the importance of using 
good starting switches. It frequently happened that a first-class 
motor was employed with a rubbishy starting switch, which 
enormously increased the risk of breakdown. He pointed out 
that failures due to excessive speed of the machine were especi- 
ally liable to occur with booster machines. Oil-throwing could 
usually be got over with a little trouble. He instanced a case 
in which breakage of the lugs at the commutator connections 
had occurred through their natural period of vibration coinciding 
with the beat of the engine. The necessity of avoiding sharp 
corners in shafts was too frequently overlooked, and few ap- 
preciated the large stresses that occur in the shafts of gas-driven 
dynamos when the armature and flywheel were between the 
engine and dynamo bearing. For satistactory running under 
these conditions the shaft should be abnormally large compared 
with ordinary practice. 

Mr. S. J. Watson (Bury) was surprised that, in Mr. Foster's 
table, overload was one of the least frequent causes of break- 
down, for users had curious ideas as to the size of motor they 
really required. He was convinced that cases of bad design and 
workmanship were growing less common, as makers were taking 
the matter up. At his town, hired motors were inspected once 
every 10 or 14 days. He did not understand why motors should 
fail more frequently than dynamos. The cause of end insulating 
rings breaking down was that the interstices between the layers 
of insulating material became filled up with dirt. In his ex- 
perience he had met with no instances of broken motor shafts. 
He did not agree with the authors condemnation of wedge- 
shaped strips of insulation for holding in the armature coils, and 
considered them to be preferable to binding wires. Several 
breakdowns occurred through there. not being proper provision 
for taking the high induced voltage on breaking the shunt 
circuit, and he suggested that some arrangement similar to a 
lightning protector should be employed to prevent the voltage 
from rising above а certain value. | 

Mr. MicHaEL Loncrivce (British Engine, Boiler and General 
Insurance Co.) said that it was recognised that engineers 
obtained most of their knowledge by reaping the results of their 
mistakes, and the advantage of such papers as Mr. Foster's being 
read before the Institution was that they could derive this 
knowledge from the mistakes of others as well as from their 
own. He thought it marvellous that motors should last 15 
or 14 years, and in view of their environment it was equally 
remarkable that only 18 per cent. should break down owing 
to dirt or neglect. 

Mr. J. S. Peck (British Westinghouse Co.) said that all the 
troubles mentioned in the paper were old friends. Referring to 
the remarks about the end-ring and between-segment commutator 
insulation, he explained that natural mica was оѓ course too 
expensive in the case of large machines. lf the mica was split 
after it was punched, it wore down more easily, and the trouble 
due to unequal wear of commutator segments and insulation was 
lessened. For even wear, amber mica, which was the softest, 
was best, but it was in such demand that it was very expensive. 
The binding material of the built-up mica should be as thin as 
possible, and should be pressed out as much as possible. 
Trouble was often due to oil on the commutator. The statement 
in the paper that one motor in every ten broke down every vear 
meant that a motor lasted ten years without a breakdown, but 
this could not be relied upon as an accurate average, as each 
year there was а greater number of motors in use. 

Мв. Eustace Tuomas said that although his firm (Bertram 
Thomas) had given up making machines, they did a great deal 
of repair work, and were therefore in а position to express 
unbiassed opinions on all sorts of designs. There were a large 
. proportion of ''enforced"' bad designs. Owing to competition 
in prices the same carcase was rated at a higher output than 


before, and the result was a higher temperature rise. Ie sug 
gested that, if a temperature rise of only 65° F. were specihed, 
the higher cost of the machine would be made up to the user 
by fewer breakdowns. Insurance did not really cover the incon- 
venience due to breakdowns. He was getting to the opinion 
that ducts and ventilation were not the right thing, for the 
ducts soon became choked up with dust and the temperature 
rise increased. People would not clean out their motors 
properly. He suggested that a fanning arrangement with blades 
of small depth should be put at the end of the armature, that 
would draw air over the inside of the armature and back through 
the inside of the yoke. This would keep an enclosed motor 
cooler than any arrangement of air ducts. He insisted, further, 
on the importance of good workmanship by known firms. He 
believed in both taped insulation and troughs. А frequent bad 
fault was skimping the length of the coils, so that the bend 
came too close to the end of the core and the insulation 
was damaged. Next he alluded to the peculiar tact that oil 
was an excellent insulator, and yet oil on the insulation of a 
motor broke it down. This was because lubricating oil was not 
free from acid and moisture. Insurance companies should draw 
attention to the small extra cost of oil free from these two 
impurities. Still, he did not think that many commutator 
failures were due to oil; the cause was more likely to be that the 
шиш compound ot the built-up mica was not free from 
acid. 

Mr. J. Евітн (Mather and Platt) referred to the greater life 
of machines built years ago; Manchester and Edison-Hopkinson 
machines only now came back for the first time since the 'eighties 
or ‘nineties. lt was largely due to the extended use of the 
enclosed motor that more frequent repairs were necessary. Не 
advocated the abandonment of bare metal terminals, and thought 
it would be better if the wires came out through bushes and 
were spliced directly on to the leads. He did not agree with 
Mr. Thomas that dust settled in the ducts, as the constant 
current of air prevented this. Much of the trouble due to core- 
plates being mounted directly on the shatt was due to the fact. 
that they were driven from a smaller diameter, and consequently 
were harder to keep fixed rigidly in position. Enclosed motors 
should certainly have a drain at the bottom of the case, as 
people actually poured oil into them sometimes. He could 
hardly believe that only 5 per cent. of the breakdowns were due 
to overload; his experience suggested something more like 50 per 
cent. He longed for the ''rare and beautiful purchaser " who 
wished to have a good thing and would pay for it. Low tem- 

erature rises were fictitious; he thoucht it would be better to 

increase the overload capacity specified. He knew people who 
specified that a machine should be capable of withstanding 
double load on a six hours’ run. 

Mr. А. C. Cormack (National Boiler and General Insurance 
Co.) said that those who had read his own recent paper before 
the Institution of Mining Engineers would remember that he 
was in agreement with the author on almost every point. He 
had come across enclosed motors half-full of oil. He could 
only recollect three cases of trouble due to the breakage of the 
inductive circuit. This was extremely rare if proper switching 
arrangements were employed, and he doubted whether а 
lightning protector was necessary, as had been suggested by 
Mr. Watson. Brush-holders should be capable of finer adjust- 
ment. Five per cent. of the breakdowns of semi-enclosed motors 
were due to their not being mice and rat proof. The clearance 
in induction motors was often far too small. He did not 
believe that the reason of the difference in the action of insulat- 
ing oil and lubricating oil was that the latter contained mois- 
ture and acid. but was rather of the opinion that the good 
results in the former case were due to the oil being present in 
larger quantities and shielded from the oxidising action of the 
air. ‘There was room for improvement in the insulation of 
armature windings, and he suggested that an enamel might be 
used if chemists could discover а suitable one whose co- 
efficient of expansion was the same as that of copper. He had 
used artificial mica containing silicate of soda as chief con- 
stituent for filling up gaps in mica insulation, and he suggested 
that some solid material made up with silicate of soda might 
be used with advantage as an insulation for commutator sez. 
ments. He had had trouble with the binding wires or bands 
rubbing off the insulation on the armature and short-circuiting 
the conductors, and had had to put presspahn under the 
binders. He had also met with occasions on which an electro- 
static spark was obtained from the binders produced either by 
friction of the air or some other cause. "This was, of course 
remedied by earthing the binders. He preferred binders to 
wedges for holding the armature conductors; he liked better 
still a combination of both. The wedges might shrink and the 
conductors thus become loose. Shaft breakdowns might occur 
through the too strenuous use of brakes in connection with small 
motors, and also through an increased stress occasioned by a 
short circuit of a dynamo. He agreed with Mr. Thomas about 
ventilating ducts becoming choked with dust; the dust fre. 
quentlv was forced along the bottom of the stampings and Into 
the coils. Finally, he wished fully to endorse the supple- 
mentary remark made by Mr. Foster after reading his 
paper, for there was no doubt that good motors were made if 
sutlicient money was paid for them. He considered that it was 
not suflicient to increase the temperature limit or the over] ana 
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guarantee іп the specification, but that both should be in- 
creased. ; 
мг. W. Cramp said that it was impossible to produce a good 
440-volt 20 h.p. motor for £40, a price which .had been recently 
quoted to him. А specification of a lower temperature rise 
resulted principally in more copper being used on the same 
carcase, which was often to the prejudice of the insulation. 
With inzer-pole machines this was an vs adipe point, as they 
were designed for temperature rise, and not sparking. With 
regard to the remarks as to the possible rise in voltage on 
breaking the’ shunt circuit, he referred to some experiments in 
which the armature carrying a full load current was rotated 
in position with the field-coil circuit open, and it was 
iound ‘that over 10,000 volts was generated at the terminals 
ot the field-coils owing to the rapid variations in flux. If 
motors were run for a long time before despatch it would be 
possible to get out the varnish between the commutator seg- 
ments. He suggested that a close-grained cast iron or steel 
should be used for the commutator in place of copper, if suit- 
able insulating material could be found to wear at the same 
rate. Mr. Hobart's book on insulation suggested that field- 
coils can be soaked in oil without harm, but he did not agree 
with this, as the oil did often contain acid. The reason that 
enclosed motors were specified was purely because of sparking 
at the commutator, which was very dangerous in the case ot 
flour mills, &c. In some cases so-called enclosed motors were 
not really enclosed, as there were holes in the case to let out 
the heat, also the back-plate was often fitted with lugs projecting 
à in., nominally because it was easier to machine, but really 
because they enabled a good draught to pass through the motor. 

Dr. Е. Н. Bowman referred: to the question of price. He 
instanced a case in which, on calling at a motor works, he 
was looking at a stock of motors on the way to the оћсе, but 
his guide told him not to look at these, as they were “made 
merely for sale," but to come where he could show him some 
proper machines. ln the case of а certain contract his tender 
of £2.400 for the work had been refused in favour of one 
for £1,700; but the work broke down miserably. 

Mr. A. G. Cooper (Colne) said that in his motor-hiring de- 
partment they had from 24 per cent. to 3 per cent. break- 
downs during the year, and he thought that Mr. Foster's figures 
were too high. Perhaps it was because people did not want to 
d. their motors unless they thought the motors were 
“dicky.” ; 

Mr. J. Purrerr (Deputy Electrical Engineer, Salford) re- 
ferred to the question of starters, and said that much trouble 
was due to the first and second coils of the starters breaking 
down, so the motor was really started on the third coil with 
far too high a current. The reason that dynamos showed lower 
percentage of accidents was that they had more skilled atten- 
tion than motors. 

Mr. Ainsworth (P. and R. Jackson and Co.) said that 
mention had not been made of the small clearances between 
armature and pole-pieces that some makers allowed in direct- 
current motors, in order, of course, to cut down the weight of 
fid copper. An instance recently occurred in a small motor 
that had only been running six years when the binding-wire 
fouled the pole-piece, making it necessary to remetal the bear- 
inzs and rewind the armature. Not only was there wear in 
the bearings, but also in the shaft. He had had an oppor- 
tumity some time ago of making some measurements to find 
cut the amount of wear that had taken place in six G.E. 1.000 
armature shafts after eight years’ running in white metal bear- 
1026. the cars running about 50.000 miles per year and operat- 
ing on open rail tracks. At the driving end of the shaft the 
wear had reduced the diameter in the worst places by 33 to 
3) mils.. and the figures for the commutator end were 22 to 37 
mils. Another case might be given of a 3 b.h.p. 4-pole motor 
shalt which only. wore to the extent of half a mil at the 
driving end after about six years’ use. He also knew of a 
X) b.h.p. 4-pole motor in which the driving end of the shaft 
in the bearings wore 7 mils. after about five years’ use. In the 
two latter cases the bearings were of phosphor-bronze. When 
И was also borne in mind that wear took place in the bearings 
themselves, the small clearances must impair the life of the 
о and this point was, he thought, overlooked by pur- 
t Aasers. 

Mr. Foster replied briefly to the discussion. Insurance 
rempanies such as his, he explained, could not inspect their 
eters every ten days as Mr. Watson, but only every few 
months. Much trouble was certainly cansed by motors being 
everrated, so that the insulation got baked, and the least acci- 
"ent caused a breakdown. He asked, by the way, why en- 
reed motors should be allowed a temperature rise of 85 
dezrees, whereas onen motors were allowed 70 degrees. Не 
аста) with Mr. Thomas about the ventilating ducts becoming 
‘iogzed un with dust, and he pointed out that one of the 
reasons why oil was prejudicial was that it picked up dust. 
The disadvantage of splicing the cables right thronch to the 
Interior of the motor, as suggested by Mr. Frith. was that one 
“ld not test the insulation. Terminals. he contended, should 
vive no tronhle if properly protected. He only knew of three 
cases in which mice or rats penetrated into motors, and in 
most of these cases the animals suffered more than the 


‚ machines. In reply to Mr. Cramp, he said that his company 


did not accept “dicky” motors for insurance. The starier 
trouble mentioned by Mr. Purrett should be quite provided tor 
by the use of fuses. 

A cordial vote of thanks to Mr. Foster terminated the pro- 
ceedings. 


ELECTRICITY IN HEAVY ROAD TRACTION 


HE exhibition now being held by the Society of 

Motor Manufacturers and Traders at Olympia, 
which opened on Thursday last, is the first exhibi- 
tion of automobiles in which the ordinary private pas- 
senger vehicle plays no part. The results of the rapid 
advances, both in the direction of self-propelled vans, 
lorries, and omnibuses, and in the applications of the 
self-contained motor to marine purposes, have, however, 
entirely outgrown the space available at a mixed ex- 
hibition, thus the holding of a special display where 
they could be adequately represented became a neces- 
sity. It is not our purpose here to give a complete 
survey of all the features of the show, but we pro- 
pose to briefly pass in review more particularly the 
position occupied by electrical methods in heavy road 
traction, as exemplified by the exhibits. 

Electric accumulator traction for heavy work has not 
made the progress in this country that it has in 
America, but, nevertheless, on at least one stand, that 
of the Electric Van, Wagon, and Omnibus Company, 
some of the latest types of electrically-driven delivery 
vans are to be seen. Important features of their de- 
sign are the ease of detachment of the batteries, the 
accessibility of the wiring, and the fact that as many 
parts ав possible, including the motors, are inter- 
changeable. The two-ton wagon exhibited is driven 
by two 34 b.h.p. motors, and is designed to run 59 
miles on one charge. The controller gives five speeds 
forward and one reverse. 

The well-known and silent vehicles of the Electro- 
mobile Company are represented by an electric ambu- 
lance of the type supplied to the City of London Police, 
and a 15 cwt. delivery van. The chassis of these 
vehicles is in most respects similar to that of the well- 
known landaulettes of this firm. The motors have two 
fields and two armatures, and the five different speeds 
are obtained by various combinations of the fields and 
armatures in series and parallel, with and without 
resistances. Another electrical vehicle on show is the 
famous '' Electrobus,’’ better known, perhaps, in con- 
nection with company promotion than for its perform- 
ances on the road. 

Turning now to a development which has recently 
shown considerable activitv, we find evidences that 
quite a number of firms in this country are at work on 
the application of electrical methods to solve some of 
the problems met with in connection with heavy petrol- 
driven vehicles. At least three different '' petrol elec- 
tric '" systems are exhibited in more or less complete 
forms, although it is to be regretted that one or two 
interesting arrangements of this kind about which a 
good deal has been heard latelv, are not represented. 
A system of this nature has been developed by the 
British Thomson-Houston Company, which is described 
in some detail in another column. А 30 h.p. omnibus 
chassis, to which their equipment has been experi- 
mentally adapted, is to be found on the stand of Messrs. 
Straker and Squire, but this must not be taken as the 
final form of the apparatus. The two driving motors 
in this case are fixed rigidly to the frame, and each 
drives a short secondary shaft through а worm gear, 
but the final transmission to the road wheels is by 
side chains. A vehicle equipped with this system 
is making trial runs during the week in London, full 
information regarding which can be obtained on the 
stand of the Wolseley Motor-Car Co. 

Another example of electric transmission gear is 
exhibited by Messrs. Greenwood and Batley, who have 
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on th.ir stand a complete omnibus chassis, specially. 


designed for electric transmission, and embodying 
several points of great originality. Although this is the 
first full-sized heavy chassis of this type to be con- 
structed, exhaustive experiments have been made with 
smaller vehicles, employing the same system. The 
transmission is entirely electrical, with no mechanical 
connection at any time between the engine and road 
wheels, and does not depend on accumulators. А con: 
tinuous current compound-wound generator fitted with 
commutating poles is driven by the engine. This sup- 
plies eurrent through a suitable controller to a specially 
designed motor provided with two armatures in one 
held casting. The double motor is mounted on 
trunnions near the centre of the frame, and is con- 
nected to the centre of the back axle by a stout tubular 
radius rod. Each armature drives its own half of 
the back axle through its own worm gear through a 
shaft provided with cardan joints enclosed in a tube 
alongside the radius rod. Thus no differential gear 15 
required. The mechanical features of the design are 
well thought out, the mounting of the motors giving 
the utmost flexibility in every direction. Special eare 
has been taken in the accurate cutting of the worm 
gears, and the worms are placed underneath the worm 
wheels in order to ensure their always being in a bath 
of oll. The dynamo is not wound for a constant watts 
output, but the compounding is so arranged that the 
voltage shall hold up well till the engine begins to slow 
down, and it is necessary to perform the operation 
equivalent to changing gear. ` The controller, which is 
situated under the footboards, is actuated by a lever 
on the steering pillar, and is of the drum type with 
magnetic blow-out. The four forward speeds are by 
various arrangements of the motor armatures and fields 
in series and parallel, entirely without resistances. It 
should be remarked that the series speeds, which are 
the two lowest, give a perfect differential action to the 
two driving wheels, while the parallel speeds give a 
torque inversely proportional to the speed of each road 
wheel, а great advantage on grease and no impediment 
to steering. More of the control is effected by varia- 
tion of the engine speed than in some of the other 
systems, and for this purpose the usual throttle and 
ignition lever are provided above the steering wheel. 
One great advantage of this is that when speed has 
been attained on the level the speed of the engine can 
be reduced. Stopping and restarting are effected by 
a single foot-pedal, which actuates the main circuit 
breaker, and at the same time cuts out a large portion 
of the generator shunt field winding, thereby reducing 
the voltage. By this means а very smooth start is 
obtained, as the field has to build up after the pedal is 
released. The pedal is interlocked with the throttle 
so that the engine is slowed down when the main 
cireuit is broken. The same pedal actuates, in its 
most forward position, the brakes on the motor shafts, 
while the usual wheel brakes are worked by a side 
lever. No form of electric brake is provided. It is 
impossible in this short sketch to give attention to 
all the numerous well-thought-out details in the ehassis 
on view, but we look forward with interest to the re- 
sults of running under actual working conditions. The 
overall efficiency claimed for the system from the 
engine to the road wheels is 67 per cent. 

Another petrol-electrie equipment is exhibited. on 
one of the stands in the galery by Messrs. W. А. 
Stevens, Ltd., of Maidstone. A complete. ehassis is 
not shown, but a dynamo, motor. and engine belong- 
ing to a 20 h.p. eauipment are exhibited, together with 
some well-arranged moving diagrams explaining the 
control. The dynamo has a double-wound armature 
with two commutators, and is differentially wound for 
constant watts, or the most efficient engine speed. 
Only one motor is used. and this is placed in line 
with the dynamo, although mechanically unconnected 


with it, the drive being by a cardan shaft to a live 
back axle in the usual way. Both dynamo and motor 
are covered by а tubular casing, through which air 
is drawn by а fan carried on the end of the dynamo 
shaft. The controller gives two forward speeds by put- 
ting the generator commutators in series, or parallel 
and one reverse. A single foot-pedal works а double-pole 
main circuit breaker with carbon breaks, and at the 
same time ucts on the throttle to reduce the speed of 
the engine when power is not required. The throttle 
is normally controlled by а solenoid, in such a way that 
a drop in generator voltage, due to a dernand for cur- 
rent, will cause it to open, and vice versá. The pedal 
is interlocked mechanieally with the controller-handle, 
so that the latter cannot be moved unless the circuit 
is broken. An efficiency of 60 per cent. is claimed for 
the 20 h.p. equipment, and we understand that exten- 
sive road trials have been made with a chassis of this 
size. 


Press Visit to the Robertson Lamp Works.—On Monday last 
about 50 members of the Press paid a visit to the Brook Green 
Works at Hammersmith. Mr. Robertson and other members of 
the staff conducted the visitors through the various depart- 
‘ments, and explained very fully the 57 difierent processes which 
are necessary in the manufacture of an ordinary incandescent 
lamp. The works appear to be well organised, employing about 
650 employees, and having an annual output ot nearly five 
million lamps per year. Lunch was provided, after which Mr. 
Н. Hirst made д few remarks concerning the rapid growth of 
this department of his company's business. He also touched 
upon the fiscal problem, expressing the opinion that a slight 
import duty upon electric lamps would enable his firm to double 
their output and supply a cheaper lamp. At the same time, he 
much objected to that form of protection among employees 
known as Trades’ Unionism, and considered that, if unchecked, 
it would lead to the ruin of the industry. After a few remarks 
by Mr.-Wilson, the works manager, the proceedings terminated. 


Workmen's Compensation Case.—' The Exeter Corporation 
were sued last week by an employee at the electricity works 
for compensation for injuries received during the course of 
his employment. The plaintiff, Mr. А. б. Н. Davis, who was 
on the engineering staff at the works, sustained an accident 
on October 10th last, by which he lost the index finger of the 
right hand. This was brought about by his putting his hand 
near the plunger of a Worthington pump in order to see that 
it was absolutely free from grit. In doing so he touched the 
plunger with his finzer, and his hand was injured to such an 
extent that the forefinger of the right hand had to be ampu- 
tated. The case for the plaintiff was that the Corporation 
was under a statutory duty to fence the machinery, but had 
failed to do so. He was, however, bound to do as he had 
done, or otherwise the whole machinery at the electricity 
works would have been put out of action. It was eventually 
held that the plaintiff had voluntarily accepted the risk which 
resulted in the accident, and judgment was entered for the 
Corporation. 


The Engineering Conference.—It is announced that arrange- 
ments have been made to hold the fourth. Engineering Conference 
of the Institution of Civil Engineers on June 19th, 20th, and 
21st next, when a programme of meetings for the discussion 
of engineering topies and of visits to engineering works in 
or near London will be carried through on:the lines adopted 
at previous conferences. It is intended that the Institution 
rooms shall be used for the conference meetings, with some 
additional accommodation kindlv placed at the disposal of the 
council by the Surveyors’ Institution. The council have decided 


. that. on this occasion the annual conversazione, for which in- 


vitations will be issued in due course, shall be held on one 
evening, an arrangement which would, even if the conference 
were accommodated in some other way, preclude the use of the 
Institution rooms for the entertainment on account of the 
limited space. Accordingly the conversazione wil be held on 
June 20th, at the Royal Albert Hall. The president of the 
conference will be Sir Alexander Kennedy, F.R.S.. and the 
committee of Section VH. (Applications of Electricity) weill 
be constituted as follows :-- Chairman: Col. R. E. B. Crompton, 
C.B.: Vice-Chairmen : Prof. J. A. Ewing, F.R.S., Mr. John 
Gavev, C.B.. Mr. W. M. Mordey, and Mr. А. A. Campbell 
Swinton: Hon. Secretaries: Messrs. H. R. J. Burstall, A. H. 
Preece, and J. F. C. Snell. Other members of the committee 
are :—Sir William H. Preece, K.C.B., F.R.S., Mr. Alexander 
Siemens, Mr. Ll. B. Atkinson, Prof. W. E. Ayrton, F.R.S. 
Mr. P. Dawson, Mr. S. Z. de Ferranti (London), Dr. R. T. 
Glazebrook, F.R.S., Mr. R. K. Gray, Mr. J. S. Highfiela, 
Mr. J. H. Holmes, Dr. E. Hopkinson. Mr. B. M. Jenkin, Prof. 
G. Kapp. Mr. J. Kincaid. Mr. Thomas Parker, Mr. James Swin- 
burne. F.R.S.. and Mr. A. P. Trotter. 
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A NEW PETROL-ELECTRIC SYSTEM FOR COMMERCIAL VEHICLES 


URING the past few years several attempts have 

been made to provide a form of transmission gear 
for petrol-driven automobiles, which avoids the disad- 
vantages of the ordinary mechanical change-speed 
cear, especially in the case of heavy commercial vehi- 
cles, on account of the strains incidental to continual 
starting and stopping, and the rough usage to which 
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Fic. 1.—GENERATOR FOR PEIROL-ELECTRIC 
SYSTEM. 


such vehicles are subjected. Various '' petrol- -eleetrie '' 
have been introduced to meet these difficulties, 
which may be roughly classified as follows :— 

ia) Those which start and aceclerate electrically, 
after which the electrical equipment is disconnected 
and the drive is taken up by a clutch connecting the 
engine mechanically through a reduction gear to the 
road wheels, such as the Hart-Durtnall three- phase 
system recently deseribed in our columns. 

(b) Those employing accumulators which supply elec- 
trical energy to a ‘‘ dvnamotor,’’ whose functions assist 
the engine in starting and in climbing grades, the accu- 
mulators being re plenishe а from the dy namotor when the 
vehicle is standing or running on the level, such as 
the Auto-mixte or Pieper system, and the system used 
some years ago by Mr. A. E. Farrow (engineer to the 
Windsor Electrical Installation Co.). 

Those which drive entirely electrically. Of these 
a large number of modifications have been experimented 
with тоге less success. Some of the best known 
examples are the Mildé, Fischer, Lohner-Porshe, Mer- 
codes, Krieger, and Stevens’ svstem, and also the 
s stem recently developed by Messrs. Greenwood and 
Batley. 

It is claimed for the first method (a) that a more 
ficient drive is obtained at full speed, and that since 
the electrical equipment is only used for starting and 
accelerating, the complete equipment can be made 
comnparatively smaller and lighter. There is something 
to be said against these claims, since to obtain a so- 
called ** direct drive," it is necessary to introduce a 
bevel or worm gear, and a differential, with the requisite 
flexible couplings, &с., the combined losses of which, 
after the vehicle has been in service some time, form a 
serious off-set to any gain in efficiency due to the eli- 
mination of the electrical losses obtained by discon- 
reeting the electrical portion of the equipment at full 


sVstems 


speed. ard which at full speed аге at a minimum. 
Further, it is not practicable to limit the cutput of the 
trical equipment to starting and acceleration 


duties only. since oeeasions will arise where hills 
cenciderable length must be negotiated, the gradient 


of which must prove too severe for the direct drive, and 
which, therefore, must be climbed entirely through the 
electrical transmission. Since such grades represent 
the duty requiring the maximum capacity of the elec- 
trical equipment, it follows that in order to avoid over- 
heating the electrical equipment must be made almost 
as large, and as heavy, as would be necessary were it 
‘alled upon to propel the vehicle during the whole 
of the working period. 

It may be stated generally, that in large cities, such 
as London, the grades encountered are comparatively 


small, and can mostly be surmounted with the direct 
drive; but for this class of service, where traffic is 


always congested, and where constant stops and starts 
are necessary, there is no real advantage in employing 
a direct drive in order to limit the duty of the elec- 
trical equipment, since the former cannot be used for 
any length of time owing to traffic conditions necessi- 
tating frequent stops and changes in speed. 

With regard to the second system (b), in which 
accumulators are used to assist the engine, experience 
has demonstrated that accumulators used for operating 
road vehicles are both costly and troublesome to main- 
tain, even when used in connection with relatively 
light pleasure vehicles, and therefore can hardly be 
expected to prove satisfactory when applied to heavy 
commercial vehicles considering the hard service, ex- 
cessive vibration, and rough usage to which they are 
subjected. 

There remains the third system (c), in which the 
transmission is entirely electrical. This system enables 
the simplicity and flexibility of the electric control to 
be used to full advantage, and allows the engine, 
dynamo, and motors to be Toth ited with respect to the 
chassis in the most convenient and accessible positions, 
since the conditions imposed by the necessity of align- 
ment of the various parts, involved by a direct drive 
from the engine, do not exist. Furthermore, by the 
use of a double motor equipment, differential gears 
can be eliminated, and the two motors provide a ready 
means of series parallel control, thus avoiding the use 
of the more complicated double commutator machines. 
There is also the advantage that in the event of a 


mishap to one of the motors, 
at half speed on the remaining motor. These and 
other important considerations have led the British 
Thomson-Houston Co., Ltd., to adopt this method of 
drive in the svstem which it is the purpose of this 
article to describe. 

Briefly outlined, the arrangement consists of a 
dynamo driven by a petrol engine, in which the whole 


the vehicle can proceed 
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of the engine power is converted into electrical energy, 
and two motors driving the road wheels to which the 
current is transmitted through a controller. The 
dynamo is directly coupled to the engine, the armature 


Fic. 3.—‘‘ OPERATING Box" witH Cover REMOVED. 


fulfilling the functions of a flywheel. In order to 
ensure rigid alignment, the dynamo frame is bolted to 
an extension of the engine crank chamber case, the 
whole forming a compact unit. Two motors are pro- 
vided, each driving a road wheel independently, the 
differential gear thus being eliminated. 

The dynamo is of an automatic regulating type, de- 
signed to maintain a constant output at a constant 
speed of the engine, irrespective of the varying de- 
mands of the vehicle. In other words, the product of 
volts and amperes is at all times a constant, for as 
the amperes demanded increase (viz., when the vehicle 
is climbing a hill), the volts correspondingly de- 
crease, in such a manner that the load and the speed 
of the engine remains unaltered. This result is ob- 
tained entirely automatically by a suitable nrrange- 
ment and design of the.dynamo windings, апа without 
the use of moving contacts. "The dynamo is coupled to 
a 30-40 h.p. engine; it is nominally rated 15 kw., at 
any voltage from 65 to 130 volts at a speed of 850 
r.p.m., but is capable of withstanding heavy overloads 
for short periods. It is enclosed and provided with re- 
movable aluminium covers which completely protect it 
from dirt and water. A view of the generator dis- 
mounted from the frame is given in Fig. 1. 

Each motor is rated 74 kw. constant input at any 
voltage from 65 to 130 volts, at speeds varying from 500 
to 1,400 r.p.m. The motors are series wound, and are 
totally enclosed with removable aluminium covers. 
Tests have demonstrated that they are capable of pro- 
pelling a fully-loaded vehicle having a gross weight of 
seven tons up grades exceeding 14 per cent., without 
injurious heating or sparking. Опе of these motors is 
shown in Fig. 2. 

The system of control is very simple. То the right 
of the driver is mounted (in the position usually oc- 
eupied by the change-speed lever on a gear-driven 
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vehicle) the ''operating box,” shown open in Fig. 3, 
which is coupled through a chain to the controller 
proper (Fig. 4). The latter is placed in a convenient 
position close to the motors and generator, thus re- 
ducing the length of the connecting cables to a mini- 
mum. The controller provides the following motor 
connections :—Ist speed forward—motors in series; 
2nd speed forward—motors in parallel; ‘‘ off’’ posi- 
tion; reverse (motors in series). 

In the ** operating box ° is mounted a small resist- 
ance and control switch, which is connected in circuit 
with the generator field. А foot pedal is arranged to 
be coupled to both the engine governor and to the 
control switeh, in such a manner that when the pedal 
is fully depressed the engine is governed to run at 
400 r.p.m., and at the same time the switch is moved 
to insert the resistance in the generator field, which is 
sufficient to reduce the main volts practically to zero. 
No eurrent, therefore, flows through the motors, and 
the vehicle is stopped. On releasing the pedal, the first 
movement cuts the resistance out of the generator field, 
causing surficient current to flow to the motors to start 
the vehicle, which will continue to run slowly, the 
engine remaining governed at 400 r.p.m. On entirely 
releasing the pedal the governor is *' held up,” allow- 
ing'the engine speed to at once increase to its normal 
850.r.p.m. by the restraining influence of the generator, 
speed. The engine speed is prevented from exceeding 
850 r.p.m. by the restraining influence of the generator, 
which exerts for all conditions of load a limited but 
definite load demand. 

In order that the electrice motors may exert the 
necessary additional torque in ascending a grade, they 
will require an increased current; the generator auto- 
matically supplies this increase of current, but at a 
proportionally lower voltage; thus the torque load on 
the engine, and therefore its speed, remains unaf- 
fected whatever the grade may be, and this is brought 
about without any hand regulation on the part of the 
driver. 

It should be observed that in this method of con- 
trol, no main resistances are used to regulate the 
vehiele speed ; there is. therefore, no energy wasted in 
such resistances. The field resistance mentioned is 
quite small, and under no condition absorbs more than 
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Fic. 4.—CONTROLLER. 


l per cent. of the power of the engine, and during 
normal running is eut out of circuit altogether. An 
additional feature of the control is the stopping and re- 
starting of the vehicle without moving the controller, 
and therefore without breaking the main cireuit, thereby 
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eliminating any possibility of sparking at the controller 
contacts. The vehicle can be easily started on slight 
gradients with the motors in parallel, t.e., with full- 
speed connection. The controller is only operated for 
reversing and in climbing gradients exceeding 5 рег 
cent., when better results may be obtained by running 
on the first forward series position; but, on the other 
hand, no damage can occur to the equipment if the 
driver neglects to change the speed. 

A feature in the control which tends to fuel economy 
is the arrangement whereby the driver is obliged to 
reduce the speed of the engine to 400 r.p.m. when the 


Miles per hour. 


Seconds. 


Acceleration Curve сп a Level Macadain Road of a 24 Н.Р. change Speed Gear 
Driven Omnibus, loaded to 6 Tons Gross, 


Taken ona Boyer Sj ced Recorder. 


Fic. 5. 


vehicle is standing, thus preventing the objectionable 
practice of racing the engine with the vehicle station- 
ary. In cases where it is necessary to travel for long 
distances at reduced but constant speeds, and it is not 
convenient to regulate by the foot pedal, a hand lever 
is provided which independently controls the engine 
speed and allows the pedal to be released. Under cer- 
tain circumstances, as, for example, when climbing 
steep gradients, it is desirable to accelerate the engine 
speed for short periods in order to obtain the maximum 
power available. "This is provided for by coupling the 
hand-lever to the field switeh, in such a manner that, 
after the hand-lever has been moved to a position cor- 
responding to normal engine speed of, say, 850 r.p.m., 
a further movement inserts a portion of the field re- 
sistance, Which changes the load demand of the gene- 
rator and permits the engine to increase in speed, 
delivering to the generator, and thus through the motors 
to the road wheels, its niaximum available horse-power. 
Dy this means full advantage can be taken of the addi- 
tional horse-power that may be obtained by running the 
petrol engine for short periods above normal speed. 

The question of rapid and smooth acceleration is of 
paramount Importance in the working of motor-omni- 
buses, when a maximum speed limit is enforced, and 
where constant stops ure necessary, and may even have 
an important bearing on earning capacity; the loss of 
afew seconds while accelerating after each stop, when 
the average serviee involves several hundred stops per 
day, may readily result in a loss of as much as one hour 
running time per day. 

The acceleration possible with a clutch and gear-box 
is necessarily indifferent, since, in order to avoid shock 
at starting, the clutch must be slipped and engaged 
gradually, during which time the greater part of the 
engine power is transferred into wasteful heat, resulting 
in depreciation of the eluteh. The full power is there- 
fore not available on the road wheels for acceleration. 
Furthermore, quite an appreciable time is required in 
changing from one gear to the next, during which the 
vehicle is losing way, and, in faet, the acceleration 
during this time is actually negative. The acceleration 
is. therefore, made up of a series of leaps. usually ac- 
companied by severe shocks, the average rate of ac- 
celeration being low, and the discomfort to the pas- 
sengers considerably greater than if the acceleration 
were uniform but twice as rapid. 


In well-designed petrol-electric systems, however, 
the acceleration is both smooth and rapid, and is 
entirely automatic, for it does not depend on the skill 
of the driver, as is the case when a clutch and gear-box 
are used. So that a somewhat less degree of mechani- 
cal training is necessary for the driver, provided that 
he is a good driver in other respects. 

On referring to the description of the control, it will 
be seen that in order to stop the vehicle the dynamo 
voltage is reduced to-zero. Conversely, it follows that 
in re-starting the voltage builds up from zero and in- 
creases to its maximum as the vehicle accelerates. 
This ensures a remarkably smooth starting effort, and 
prevents the shocks which would otherwise result from 
a careless or inexperienced driver releasing the pedal 
too suddenly. The reaction of releasing the starting- 
foot pedal fully opens the throttle valve, and the engine 
at once attains its normal speed of about 850 r.p.m. 
The dynamo load prevents the engine exceeding this 
speed; the latter is therefore developing its full power, 
which is converted by the dynamo and delivered to the 
motors in the correct proportion of volts and amperes 
corresponding to the speed of the vehicle at that parti- 
cular moment. As the vehicle continues to accelerate, 
this proportion continually varies automatically, the 
amperes decreasing and the volts increasing, the pro- 
duct of the two resulting in a constant quantity repre- 
senting the full power of the engine. The engine is 
therefore developing its full power at a constant speed, 
during the whole of the acceleration period, and the 
resultant rate of acceleration is limited solely by the 
power of the engine, and not by the skill of the driver. 
As soon as the starting-pedal is released, the accelera- 
tion becomes automatie, and the maximum available 
power is delivered to the road wheels without any loss 
due to slipping of the clutch or reduced engine speed. 

In Figs. 5 and 6 are reproduced, as a comparison, 
two aeceleration eurves taken from records made by а 
Boyer speed-recorder on а vehicle fitted with the 
B.T.H. system and a vehicle of the same power fitted 
with the usual gear-box and clutch. Both vehicles 
were loaded to the same gross weight, and they repre- 
sent in both eases the results obtained by the average 
driver. | 

The maintenance of the electrical equipment is prac- 
tically limited to brush renewals, which form a very 


Miles per hour, 


Seconds, 


Acceleration Curve on a Level Macadam Road of a 24 H P. Omnibus fitted with 
the B.T.H. Petrol Electrice Equipment and Loaded to 6 Tons Gross, 


Taken on a Boyer Speed Recorder. 


Fic. 6. 


small item. The general maintenance of electrical 
machinery is well known to be small, and the design of 
these equipments has been carefully considered with a 
view to reducing maintenance to a minimum. The 
smooth starting effort will effect a considerable saving 
on the maintenance figure for tyres, chains, and mech- 
anical transmission gear generally. 16 is impossible to 
subject the engine to sudden shocks, and these, there- 
fore, cannot result in broken crank shafts, as is some- 
times the case with the clutch and gear-box drive. 
Other maintenance charges inherent to the gear-driven 
vehicle will be eliminated, such as repairs to the dif- 
ferential gear, renewal of clutch leathers, &c., which 
will be fully appreciated by those who have had experi- 
ence in operating gear-driven vehicles in public service. 
E 
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One of the most important features of the B.T.H. 
system is the solution it offers of the noise problem. 
The dynamo and motors themselves are perfectly silent, 
and by the use of worm reduction gears, the transmis- 
sion may be rendered equally so. There only remains 
the noise from the engine, which in engines of modern 
design is reduced to an extent that renders it no longer 
objectionable. Length of service will not cause the 
dynamo, motors, or gears to become noisy, and there- 
fore to require frequent renewal, as has been found 
necessary in the case of many forms of gear-box now 
employed. 

Owing to the simplicity of the control, a considerable 
time is saved in training motor-omnibus drivers. The 
physical strain in driving is very much less, and in con- 
sequence the drivers are able to devote more attention 
to the efficient operation of their vehicle. There 


should be no exeuse for not stopping for the conveni- 
ence of passengers, since re-starting is an automatic 
operation, requiring no effort or exertion on the part of 
the driver beyond the release of a pedal. 

The efficiency of this equipment has been demon- 
strated by comparative tests with gear-driven vehicles. 
From the results of these tests it is claimed by the 
makers that a higher average speed can be maintained 
on a given route, with a given number of stops, and 
with less fuel consumption than a gear-driven vehicle 
of similar type and of equal power and weight. This is 
due, in the first place, to a more efficient transmission, 
and, secondly, to the absence of a definite relation be- 
tween the engine speed and the speed of the vehicle, 
which renders it possible, when running on a good level 
road, to run the engine at a comparatively low speed. 
and yet maintain a comparatively high vehicle-speed. 


TRAIN-LIGHTING 


R. H. HENDERSON’S paper read at the meeting of the 

Newcastle Local Section of the Institution of Electrical 
Engineers, on February 25th, emphasised the disadvantages of 
the lighting of railway carriages by gas as borne out Бу. the 
recent fires in accidents presumably caused through the gas 
used for lighting the carriages. In two recent reports—viz., 
Catesby Tunnel, on the Great Central Railway, and Grantham 
—the Board of Trade inspector called special attention to the 
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Fic. 1.—D1aGraM оғ CoNNECTIONS. HOLMES SYSTEM. 
serious danger from the gas becoming ignited and assisting any 
fire which may have been started. 

The essential points necessary in carriage lighting by electricity 
are: (1) Each carriage must be independent (except in the 
case of ''block " trains, where carriages are grouped to one unit. 
(2) Lighting must be continuous, thus necessitating the use of 
storage batteries. (3) Voltage at the lamps must be constant 
for all speeds of the dynamo. (4) Current must always leave 
dynamo in one direction, irrespective of direction of rotation. 
(5) Dynamo must be totally enclosed to protect it from water 
and dust. 

The standard voltage in use is 24, but voltages of 16, 30, and 
50 are also in use. The low voltage has been chosen on account 
of the vibration affecting the lamp filaments. The disadvantage 
of the lower voltages is that for large coaches the current be- 
comes very heavy, rising in the largest sizes to 80 amperes. 
This necessitates heavy wires, and under present circumstances 
must add to the cost. 

For the maintenance of lighting, batteries are combined in 
either single or double systems. The former is chiefly used on 
coaches where all or half the lights are required together, the 
lamps being wired on two circuits, so that half lights may be 
used if desired. Since the batteries must be charged up to 
nearly their full voltage, it follows that, when the dynamo is 
supplying lamps and charging at the same time, a resistance 
must be inserted in the lamp circuit to reduce the voltage. This 
arrangement is satisfactory so long as all or half lights are 
required. If, however, individual lighting is required, as in 
sleeping or dining carriages, recourse must be had to double 
batteries, one battery receiving a charge whilst the other floats 
on the lamps. 

Before giving a technical description of the different self- 
contained systems now in use, a few remarks on what was done 
in the early days may be made. As was natural, the under- 
ground railways around London first used electric light on 
‘block’ trains. The system in use on the Great Northern and 
the London and Brighton Railways was first commenced about 
twenty years ago. It consists, on the Great Northern Railway, 
of a dynamo and a set of batteries placed in a separate com- 
partment of the guard’s van, and connected through a switch 
in the van to the lamps on the train. The dynamo is shunt 
wound, giving 70 amperes at 50 volts, and is driven from a 
countershaft under the floor, which is in turn driven from the 


carriage axle. The current to the batteries is reversed by a 
fricticn dise operating a reversing switch. In order to adjust 
the position of the brushes on the commutator to suit variation 
in speed, the commutator is fitted upon a loose sleeve on the 
shaft, and turns with respect to the shaft backward as the 
speed increases, and forward as it diminishes. This movement 
is obtained by means of levers attached to a governor, fixed 
inside the pulley. The batteries, 22 in number, are of 580 
ampere-hours capacity, and arranged in the dynamo compart- 
ment. Connection is made between the dynamo and batteries 
when a speed of 10 to 12 miles is attained, by an automatic 
switch. The lamps are run at 40 volts, and for a train of 11 
vehicles 51 lamps are used. The total weight of the plant is 
about 3 tons 17 cwt., and the space occupied about 8 ft. by 
7 ft. by 6 ft. Such a system is suitable for the trains in ques- 
tion, because the speed rarely reaches high values, but would 
not be suitable if the train was brought on to the main line and 
run as an express. 

Іп 1889 a system was designed by Mr. J. Н. Holmes which 
embodies several features put forward in the more modern sys- 
tems. 'The dynamo was fixed in the guard's van, but this 
arrangement did not prove verv satisfactory, especially when a 
train had to be broken up. Referring to Fig. 1, it will be seen 
that there were two dynamos, Q and R, mounted on the same 
shaft, Q being the main dynamo and X the regulator. The 
magnet cf Q had two windings—one a high-resistance shunt, 
a, directly across the mains, the other a low-resistance shunt in 
series with the armature of the regulator, R, the two being 
again a shunt across the mains. The shunts were so arranged 


Fic. 2.—DisrRIBUTION OF CURRENT BETWEEN DYNAMO, 
BATTERIES, AND Lamps. STONE SYSTEM. 


that at a maximum speed of the train the E.M.F. of the maim 
circuit was equal and opposite to that of the regulating dynamo. 
Thus, at the maximum speed the dynamo Q was only excited 
by one coil, а. The currents in the shunts, a and c, were prac- 
tically constant, owing to the batteries in the circuit. That in 
coil b depended entirely upon the E. M.F. generated by the 
dynamo /?. The latter being separately excited, its voltage 
varied directly as the speed, consequently as the speed decreased 
the current in b increased in proportion, thus compensating the 
tencency of the voltage of A to fall due to the decreased speed. 
The brush gear was of novel and unique design, because at that 
time it was necessary to alter the lead of the brushes when the 
direction of rotation was reversed. It also combined a reversing- 
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switch for the main current, and also a switch for reversing 
the armature connections of dynamo X. 

Stone's Nystein.—'This is the pioneer system of self-contained 
carriage lighting sets, and as such will be described first. It 
was first tried on the Great Northern Railway (Ireland) in 
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Fic. 3.—D1aGram ОЕ CONNECTIONS. STONE SYSTEM. 

September, 1895, and on the London, Tilbury, and Southend 
Railway in November, 1895, the latter railway having used it 
from that date for all its carriages. This is the only system 
in which mechanical methods are used for the regulation of the 
voltage at various speeds above a predetermined value. The 
dynamo is specially hung. It is attached by a loose hinge to 
an adjustable link, which is held in position by two nuts on a 
tension screw. The dynamo is thus free to swing towards, or 
away from, the driving pulley on the axle. The suspending 
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link and belt are adjusted so that the belt draws the dynamo 
out of the position in which it would naturally hang, thus 
putting a definite tension on the belt just sufficient to absorb 
power equivalent to the electrical power required. "Thus, when 
the pull on the belt (owing to the increase in the spec) exceeds 
the weight on the belt due to the one-sided suspension of the 
dynamo, the latter will automatically be drawn towards the 
drivinz pulley on the axle, thus allowing the belt to slip, whilst 
the armature will continue to revolve at its normal speed. "The 
belt tension can be regulated to suit requirements by means of 
the tension screw. 
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This system uses two batteries, and the switching is so ar- 
ranged that one battery serves to regulate the voltage at the 
lamp terminals, whilst the other receives a small charge. When 
the coach runs in the opposite direction, the connections of the 
batteries are automatically reversed, and the battery last charged 
becomes the regulating battery, and the other one receives the 
charge. А resistance is also used in the circuit, which prevents 
the iamps being over-run, since the dynamo must generate a 
higher voltage than that required for the lamps. Fig 2 shows 
this simply. Taking the left-hand diagram and the dynamo 
running, contacts А and B are closed and 3 and 4 open. Cur- 
rent will then tow direct through No 1 battery and also through 
the resistance to the lamps, No. 2 battery being directly across 
the lamps. When the train stops, А and B are opened, and 
5 and 4 closed, No. 1 battery now supplying part of the current 
required through 5 and 4, and a section of the resistance and 
No. 2 battery sun"lving direct to the lamps. When the train 
runs in the opposite direction, these operations are reversed. 
1f the train has very long runs in one direction during daylight, 
the main switch has two extra contacts, so that, when the lamps 
are off, the resistance is short-circuited, the current generated 
being then equally divided between the two batteries. The 
automatic switches by means of which the above-mentioned 
operations are carried out are attached to a switchboard at the 
commutator end ot the dynamo. The main movable contacts 
are attached to a rocking arm, which is carried round in the 
direction of rotation as far as certain stops will allow. This 
rocking arm is atteched to the movable part of a centrifugal 
governor fixed to the end of the armature shaft, and arranged 
in such a manner that, as the speed increases, the governor 
opens an! pushes the rocking arm along the shaft, closing con- 
tacts which connect up the cells. dynamo, &c., in the correct 
order. The rccking arm in its motion also changes over a see- 
saw switch, which reverses the operations mentioned above. 
The sliding of the governor also operates a knife switch, which 
ovens the contacts 3 and 4 in Fig. 2, and closes the same when 
the snecd falls. This motion also operates a carbon break in 
the field circuit which saves the contacts on the rocking arm 
from arcing when the switch is withdrawn by the governor. 
Fig. 3 shows the actual connections from the switchboard. 
Supposing the dynamo is running in the direction of the hands 
of a watch looking at the governor end, the rocking arm will 
be turned to the right and face contacts С, 4, and Л, and 2 and 
1. Аз the speed increases, the rocking arm contacts will close 
A (against one side of which it is in contact) to В, thereby 
exciting the field, from No. 1 battery. If the lamp voltage is 
24, then, when the dynamo is generating 24 volts, the governors 
are adjusted to complete the contacts, and C is now joined to 
А and B and No. 2 to No. 1, at the same time opening contacts 
and 4, and connecting the see-saw switch to Æ. Current will 
now pass from bottom brush through C to A and B. From B 
it passes round the magnet circuit. From 4 it passes to D, and 
on to terminal marked +! on the resistance terminal board; 
thence to the positive No. 1 battery, and, if the lamps are off, 
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VICKERS-HALL SYSTEM. 


part will go through the resistance to No. 2 battery, returning 
through the common negative to ‘‘—”’ terminal on resistance 
board and back to contacts 2 and 1 to top brush. When the 
dynamo runs in the oppcsite direction, the rocking arm will be 
carried over and connected to the other set of contacts. А! 
and В! are first joined, then all connections are completed, and 
the see-saw switch isin D. Current will then flow from the top 
brush to ЛД! and excite the field, and from A' to /, from Ё 
to 4, from 4 to +? on resistance board, from this to positive 
of No. 2 battery, and also through resistance to No. 1 battery, 
returning through negative to 2' and 1', and so back to bottom 
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brush. If the lamps are now brought into use, say, in the latter 
case, current will pass through the resistance from the dynamo 
to terminal +', from +! to D, from D to F, and +' on the 
resistance board, and from this terminal to the lamp switch, and 
through the lamps by a double circuit back to the — terminals. 
No. 2 battery will thus receive a charge, and No. 1 will be 
across the lamps. 
tacts 3 and 4 are closed as the others open, and thus current 
passes from No. 1 battery through +! to D, and F and +: to 
the lamps, No. 2 battery also discharging through 3 and 4 and 
part of the resistance to +’, and over the same route to the 
lamps. The addition of this resistance compensates for the 
difference in the voltages between the two batteries. 


Fic, 5.—Vuickers-HALL SINGLE BATTERY SYSTEM. 


WiniNG DIAGRAM. 


Vickers-Hall. System.—This system depends entirely upon 
electrical methods of voltage regulation, and is made for single 
or double battery working. The voltage generated at the vari- 
ous speeds above the predetermined amount is regulated by 
using a series winding, wound inversely with the shunt wind- 
ing, so that the field is weakened as the current increases. 
Additional regulation is also provided by an automatic regu- 
lating slide, described later. Ап external resistance, .called 
an output adjuster, is also fixed in the shunt circuit for the 
purpose of regulating the maximum current required. 

Single-Battery System.—The dynamo carries at one end the 
automatic regulating gear, as shown on Fig. 5. The pole- 
changing switch is also carried at the end of this gear, and by 
its means current is always supplied in the same direction. 
The regulating mechanism is composed of the following parts : 
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Fic. 6.—VICKERS-HALL DovnagLE BATTERY SYSTEM. 
WinriNG DIAGRAM. 


The governor, consisting of a disc, 4, containing two radial 
slots placed diametrically opposite. In these slots slide two 
weights, 5, connected by chains passing over rollers to an 
arrangement called the spring box, 8, which slides along the 
shaft, and is held away from the governor disc by springs, 7. 
The spring box is attached to a tube, which slides with it, and 
forms the cone of a ball bearing, 9. The cups of the ball race 
are fixed in an aluminium cup, 13, having two arms, which 
carry the brushes, 16, of two resistances, called the lamp and 
regulating slides. The regulating slide, 14, consists of a num- 
ber of contacts, part of which are connected to the series wind- 
ing, and the remainder to the shunt-regulating resistances. The 
sliding brush moved by the governor is so designed that, when 
the dynamo is at rest, both the compound coils and the shunt 
resistances are short-circuited. As the speed increases, first 
the compound coils are thrown into circuit, and then the shunt 
resistance is inserted step by step. By this means the output 
of the dynamo is kept constant over the whole range of speeds. 
The lamp resistance, 15, is so connected to the main switch that 
when the lamps are in use current passes through all the resist- 
ance if half lights are on, and through part of it if all lights are 
on. The resistance is composed of similar units to the regulating 
slide, so that when the dynamo is at rest all the resistance is 
short-circuited, but as the speed increases the brush is gradually 
drawn out, thus cutting in the resistances until, when the ful) 
output is reached, all the resistance is in circuit. The current 
is kept in a constant direction in the outside circuit by a change- 


If the train stops and lights are in use, con- 


over switch, consisting of two insulated moving blades and 
three fixed contacts, the two outer ones being connected to 
gether, the whole forming a reversing switch. The blades are 
connected to the brushes, and the contacts to the external cir- 
cuits. The switch is forced over one way or the other, accord- 
ing to the direction of rotation, by means of а pole-changer 
actuator. ‘This consists of a body containing two radial 
guides, and revolving with the shaft. In the guides slide two 
weights, controlled by springs, and held near the shaft when 
at rest. When the dynamo starts they strike a trigger connected 
to the switch, forcing it into its proper position, and. as soon - 
as speed is reached, the weights Пу out by centrifugal force, 
and clear the trigger. An autonratic switch which controls the 
connections outside the dynamo is fixed inside the coach. It 
is controlled by a compound-wound electro-magnet, the fine-wire 
winding being directly across the dynamo terminals, and the 
series winding carrying the dynamo current. А controlling 
spring is provided, so that the switch does not close until the 
dynamo voltage is six volts above that required for the lamps. 
The shunt current now closes the switch, and the series windi 

reinforces it, and makes a firm contact. When the voltage of 
the dynamo falls below that of the cells, the cells send a reverse 
current round the series coil, and so demagnetise the core and 
open the switch. | 

The connections for the single-battery system are shown on 
Fig. 5. When the dynamo is at rest the cut-out remains open, 
cutting out the dynamo from the rest of the circuit. If lights 
are required, current will pass from the battery through P, to 
М. through the slide (short-circuited) to F and H, and on to the 
main switch, P, and H,, to F, and H,, through the lamps to 
AN, on the battery. When the dynamo commences to run, cur- 
rent will pass through the reversing switch to P and on to B 
on the cut-out. From B current passes round the shunt winding 
of the cut-out and direct to № on the dynamo. It also passes 
through the main fuse to the shunt (dynamo) fuse S,, through 
the output adjuster to S, through the winding and regulating 
slide back to the reversing switch. When the voltage has risen 
to the required amount, as mentioned above, the cut-out closes, 
and current will now pass from the dynamo terminal P to B 
on the cut-out, through the main fuse, series winding of cut-out, 
through the switch to J. It then divides, part going direct to 
the battery, and the remainder to the lamps, if in use, through 
М to Ё, (if full lights are on) or H, (if half lights are on), and 
then through the switch to the lamps. This time the lamp slide 
will not be short-circuited, and the resistance will be thrown 
into the lamp circuit. 

Double-Battery Nystem.—'The connections for the double-bat- 
tery system are shown in Fig. 6. When the dynamo is at rest 
or not generating, the two batteries supply the lamps in parallel. 
If the lamps are not in use when the dynamo is running, the 
batteries are charged in parallel. The dynamo and regulating 
mechanism are the same as for the single-battery system, except 
that the lamp slide is not provided with a half-light connection. 
The principal difference lies in the automatic cut-out, which in 
this system consists of two electromagnetic switches, and each 
switch has four contacts, contacts being also made when the 
switches are down. It will be seen by following the connections 
that each cut-out connects its own battery when up to the 
dynamo, and when down to the lamps, and although both can 
be down at the same time, both cannot be up together. This 
is prevented by a small change-over switch, fixed at the top of 
the cut-outs, into the shunt windings of the coils, so as to excite 
these windings alternately. This switch is actuated by means 
of two ratchet wheels mounted on its axle, the wheels being 
turne! by a pawl mounted on each plunger of the cut-out coils. 
By this means the switch is moved one step each time the 
dynamo stops. ‘The main switch consists of five contacts—three 
for the lamps and two for connecting the batteries directly in 
parallel when the lamps are not in use, the switch bridging the 
lamp resistance. The conditions of working are as follows :— 
When the dynamo is at, rest both automatic switches are down. 
If the lights are on, current will pass from P, to B,, and also 
from P, to B, through the lamp slide (short-circuited) to В, 
and B, and also to B,. From these points the combined cur- 
rents pass through the switches to L, and L.. and to the lamps 
through F and H. If the dynamo is running, and the lights 
off, B and B, will be connected on the main switch. When 
the voltage of the dynamo rises, one of the automatic switches 
will be drawn up, say, the left one. Current will now pass from 
P to P., round the coil through the top contacts of the switch 
to B.. from В. to P,, and also through B, and B, on the main 
switch to P., thus charging both batteries in parallel and cutting 
out the lamp resistance. If, now, the lamps are put on whilst 
the dynamo is running, the main switch will connect L, to F 
and H as required. Current now passes from P to P, through 
the coils and switch to B.. Part will go to P, and the re- 
mainder will pass to B,, through the lamp resistance to В, and 
P.. Also. it will pass to B, through bottom contacts of the 
second switch to L,, L,. F and // to lamps. thus putting the 
lamps and No. 2 battery in parallel and the lamp resistance in 
the main circuit. The shunt (magnet) connections and the 
regulating slides remain the same as in the single-battery system, 
and пеел no further explanation. 

(To he concluded.) 
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THE ELECTRICAL DRIVING OF COTTON MILLS 


A PAPER was read before the Ashton-under-Lyne Engineer- 

ing Society on January 25th, 1907, by Mr. A. KELLY, ot 
Manchester. The author remarked that the first experience of 
the use of electricity on any considerable scale for the purpose 
of cotton-mill driving was obtained in the United States. The 
shortage of power at the Ponemah Mills at Taftville, Connec- 
исиб, suggested the possibility of utilising a water power situ- 
ated some two ard a half miles distant from the mills. Two 
electrical generators, each of 350 h.p. size, were instailed at the 
waterfalls, and two corresponding large motors were fitt.d at 
the mill to drive direct on to the main shaíting in the same 
manner às a steam-driven mill. 

lhe next step in the development was at the Columbia Mills, 
South Carolina, the first textile mill to be equipped throughout 
and be depenaent entirely upon the use of electricity as а 
motive power. This mill was erected some twelve years ago, 
and it was intended to utilise a fall of water between a canal 
and a neighbouring river for the purpose of obtaining the power. 
Owing to a want of space between the canal and the river and 
the risk of tloods, the mill building had to be placed some 
distance back from this canal upon a neighbouring hill. This 
distance was such as to render а mechanical rope drive too 
costlv, so that the owners and engineers turned their attention 
to the alternative of electric driving. Instead of using one or 
two large motors for driving the main shafting in the manner 
previously described, a number of small motors were distributed 
throughout the working rooms driving on to the textile machines 
through light counter-shafting. This is the system now used 
almost universally in all new mills where the electric drive is 
adopted, and is termed the ‘‘group’’ system of driving. In the 
power-house, built between the canal and the river, are installed 
two horizontal water-turbines, each directly coupled to a 500 
kilowatt generator. Throughout the mill are distributed some 
twentv motors, varying in size from 30 to 150 h.p., and the 
necessary connecting conductors between the mill and the power- 
house are carried across 4 bridge over the canal. 

Following the Colunibia Mill came the Pelzer Mill of the 
Pelzer Manufacturing Company, South Carolina, where some 
3.000 h.p. was transmitted a distance of two and a halt miles; 
and plants were installed on similar lines at the Washington 
Mills, Laurence, and the Amoskeag Company's Mills, Manches- 
ter, New Hampshire, both using water-power for the genera- 
tion of the electrical current With the number of plants now 
in operation, the advantages of the electric drive, as such, at the 
textile machines themselves began to be very apparent, and so 
clearly was this being demonstrated that the next step was the 
use of steam-engines to drive the generators, using the ‘‘group”’ 
system of motor driving 1n the mills as before. "This was first 
adapted at the Lancaster Mills, Clinton, Mass. А separate 
power-house was built, quite apart from the mill buildings, in a 
suitable position for the proper and convenient supply of coal 
and water, and one 2.000 h.p. horizontal steam-engine directly 
connected to a 1.250 kilowatt generator was installed. А num- 
ber of motors to the full capacity of the plant were installed 
in the working rooms, and twelve months from the starting up 
of this plant, when it was found desirable to replace the old 
existing steam-engines, the power-house was enlarged, and a 
second horizontal steam-engine of 2,5C0 h.p. coupled to a 1,650 
kilowatt generator was installed, so that now the entire mill 
is driven electrically. 

Following the experience gained at the Lancaster Mills, a 
number of electrical plants were installed in existing mills for 
the purpose of replacing or assisting mechanical drives, and the 
results obtained so far justified the change that the next step 
forward was the erection of a new mill, specially built and 
designed for electric driving. This was the Olympia Mill, 
Columbia, South Carolina, a building some 553 ft. long bv 151 ft. 
wide, and four stories ^n height; the work of construction com- 
menced in 1899. and the mill started in 1901. The engine-room 
contains three vertical cross-compound 1,600 h.p. steam-engines, 
each directly connected to a 1,300 kilowatt generator. the 
auxiliary machinery, and the main switchboard fitted with all 
the apparatus for controling the current. The motórs and shaft- 
ing for driving the ring spinning-room are fixed on the ceiling 
of the room below, and the belts pass through the floor-—one 
belt driving two frames by means of quarter-turns and jockeys. 
Each shaft is divided into five sections, with the motor directly 
connected in the centre. This system has the advantage of the 
absence of all overhead shafting and belts in the spinning-room, 
but the disadvantage of short belts and holes in the floor. 
There is about fifty feet of shafting on each side of the motor 
and a flexible coupling allows for any variation in the align- 
ment. “Fhe mill manufactures cotton goods, prints, and cloths, 
having 2.510 Northrop looms, and has 104,000 ring spindles on 
the one floor. To sum up the progress in America, it has been 
ascertained that up to August of last vear some 250 mills were 
using electric power for driving cotton and textile machinery 
to the extent of approximately 175.C00 h.p. 

In England it has been ascertained that to-day some 20.000 
h.p. of motors have been installed, or are on order, for the 
driving of textile machinery, and that the bulk of this is in 
Lancashire cotton mills; it will be seen, therefore, that our 


rate of progress is quite equal to any other country, and that 
tne advantages of this system are being fully recognised. ‘The 
lirst practical application of motor driving was at a Bolton Mill, 
where the British Westinghouse Company installed some eight 
small motors, each directly connected to a ring-spinning frame. 
Гһеѕе ring frames were situated in an old mill building without 
mechanical power, and as power was available at an adjacent 
mill, it was decided to instal a generator here, and to drive the 
frames electrically. Following this came the Acme Spinning 
Company or Pendlebury, where а new mill was designed and 
built specially for electric driving, obtaining the power from 
the Lancashire Electric Power Company's generating station at 
Radcliffe, about six miles away. The "group" system of driv- 
ing has been adopted throughout, with the motors directly 
coupled on to the mill shafting through flexible couplings; the 
motors in nearly all cases being suspended from the ceiling. 
The total horse-power of the motors installed is 1,250, and the 
work has been carried out by the British 'Thomson-Houston 
Company. Motors of 150 h.p. size are directly connected to the 
line shaits of the ring-spinning-rooms, and single rope-drives 
are used tor the individual frames. In the mule spinning-rooms 
200 h.p. motors running at 580 r.p.m., are directly connected 
to the line shalts as before. 

In a Bolton spinning mill it was decided to instal additional 
spindles. the mill having beer forced to finer counts of yarn. 
The only available space in the mill to accommodate the ring 
frames was in the basement, at the extreme end of the mill, 
away from the engines, and it was decided to instal the 
individual drive, each frame being specially driven by a small 
motor, directly connected through a friction clutch, to the tin 
roller shaft. Twenty-four of these frames have now been run- 
ning for about twelve months, and four additional frames have 
recently been fitted, making a total of 28 frames and 10,100 
spindles. The winding and beaming frames are driven bv a 
15 h.p. motor, and the humidifying apparatus is driven bv a 
10 h.p. motor. As to the overall etticiency, practical experience 
does not prove that this svstem of frame driving will absorb 
more power than the group driving. In the latter case we have 
the shafting and belt losses to balance against the slightly de- 
creased electrical efficiency of the smaller motors, and there is 
not a great difference in the first cost when every item is taken 
into consideration. Іп the case of mule driving, however, 
owing to the excessive variat:ons in tne amount of power taken 
by a single mule, it is more desirable for steady driving to 
adopt “group” driving By this means the horse-power of the 
large motor would be much less than the total horse-power of 
a number of motors applied to a number of mules, because the 
small motors would require to be large enough to deal with the 
greatest variation of power on each mule. 

The flexibility of electrical driving has been practically de- 
monstrated at another Bolton mill, spinning fine Egyptian yarns. 
The engine at one of the mills was badly overloaded, and, in 
consequence, was running at an uneconomical point. One of 
the ring room drives was dispensed with, and a 125 h.p. motor 
directly coupled to the line shaft of the ring frame room. 
The generator for driving the motor was fitted in another mill- 
building some distance away, and driven by the mill engine 
there. The whole change from rope to electric driving was 
effected with the loss of 15 working days only, and this might 
have been saved if we had not to remove the old driving 
pulley before the motor could be lifted into position. 

Two large spinning and weaving mills at Salford are situated 
on the banks of the Ship Canal, over a quarter of a mile 
apart. One of these mills was partly driven by а horizontal 
steam-engine through vertical shafts and bevel wheels. In 
common with most other of the older mills, this engine was 
greatly overloaded, and it became necessary to reduce the 
amount of load on this engine and gearing. Motors to the 
extent of 520 b.h.p. were installed for driving preparation 
machinery, weaving, twiners, and ring spinning frames, tue 
current being obtained from the other mill some distance away, 
conveyed through a main cable laid along the bank of the сапа. 
The total result is a distinct gain in economical running, and 
so satisfied are the millowners with the reliabilitv of the 
driving, and the results they are obtaining, that considerable 
alterations and additions are about to be made, all of which 
are to be electrically driven. 

At a large doubling shed some additional 600 h.p. was re- 
quired to drive new ring doubling frames, clearing and winding 
machinery fitted in a new shed built at the extreme limit of 
the mill property, and removed some distance from the existing 
mill engine-room. А number of experiments were undertaken, 
covering а considerable period. to ascertain exactly the amount 
of power required to drive the individual machinery. and to 
prove the reliability of the motors. The results obtained were 
extremely valuable in providing information for desivning the 
new installation, and the whole of the extension is now plec- 
tricallv-driven. In the doubling shed one group of 25 frames 
are driven by a single motor directly coupled to the line shaft, 
and another vroup of 25 frames are driven by individual motors 
directly connected to the tin rollers. 

A Burnley weaving shed of 1,650 looms has been equipped 
with motor driving by Messrs. Mather and Platt. Twenty-one 
motors of 25 h.p. each drive the countershafts in the weaving 
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shed by means of raw-hide pinions in gear with a cast stc.l 
wheel on the countershatt, the motors and gearing heing fixed 
on à strong wall-bracket. Each line shatt runs the whue: 
length of the shed, and supplies the power to two rows of 
looms, each row comprising 37 looms, Starting switches are 
fixed on the wall below the motor, so that each line can be 
independently run. The generating plant consists of a high- 
speed. engine directly connected to a 500 k.v.a. generator at 440 
volts. 

A weaving shed in this district, comprising some 400 Northrop 
looms, is driven by two large motors, each fixed in a motor 
compartment adjoining the shed. On account ot the slow 
speed ot the looms, present-day practice has been entirely in the 
direction of the shafts running at 160 to 200 r.p.m., with 12 
or 14 in. pulleys on the shafts and looms. ‘To run the shatts 
at this speed involves some form of reduction gear when driven 
by the commercial motor running at about 600 r.p.m., and this 
is supplied. either by gearing or rope-driving. A motor running 
at the slow speed of 200 r.p.m. would be of a large size, anu 
the increased first cost would make its adoption prohibitive. lt 
is understood, however, that recent experiments made in this 
district, with the use of high-speed shatting in the weaving 
shed, are so satisfactory that a new shed is now being equipped 
with line shafts running at about 660 r.p.m., each directly 
driven by a motor. This is quite a unique departure trom 
standard practice, and the result їп actual working will be 
watched with considerable interest. The individual motor 
driving of separate looms has not been adopted in Lancashire, 
but considerable progress has been made with this system on 
the Continent, where attempts are being; mace to revive the 
“cottage " industries in the districts supplied. by the power 
compaaies, 

In all the installations described. the alternating current 
system in the three-phase form has been employed, on account 
vf its Special advantages for textile work, in that steady 
speeds аге fundamentally obtained apart trom = variations of 
load, provided that the prime mover connected with the 
generator is maintained at a regular and constant speed. The 
generators are of the revolving field type. with a stationary 
armature, and can be arranged for divect. coupling to any form 
ot prime mover. The existing types of reciprocating Lancashire 
mill engines have, as the result of experience and continual 
improvement, reached a remarkably high state of efticiency ; still, 
the advent of the steam turbine has provided a prime mover which 
for uniformity of speed under all conditions of load cannot 
be surpassed. Having no reciprocating parts to be balanced, 
being а prime mover of the rotary type, the steam turbine 
when used in conjunction with electrical generators of the 
alternating-current type, constitutes the highest point attained 
in mechanical and electrical progress, and this combination has 
generally been used. for new electrically-driven mills. 

In the case of a new mill situated in the area of a power 
company, it is а much debated point as to the price per unit 
it will pay the millowner to take the current. from the power 
company, rather than put down his own plant for driving. 
There is no doubt that the elimination of boilers and engines 
and the carting of coal would be most desirable, saving the 
management an amount of time and trouble, that it is not 
possible to express in a debit and credit statement of profit 
and loss. The value of the interest and depreciation to be 
allowed, the cost of coal and water, the releasing of capital 
that can be invested in profit-earning textile machinery, and 
innumerable other items, make the whole question a complicated 
one, only to be determined in each case by caretul investigation 
of the facts. 

Broadly speaking, however, from the costs records of a 
number of mechanically-driven mills, it is estimated that if 
current ean be obtained at about three-eighths of a penny 
per unit, it would not pay to put down new mechanical 
driving for a complete mill. For extensions and additions to 
an existing. mill where the mechanical driving is too small or 
ditticult of application to the new extension, then the millowner 
can afford to pay a higher price per unit rather than instal 
new engines and boilers. To summarise brietly the advantages 
claimed for electric-driving, we have :— 

In the case of larger groups of mills, a central power plant 
would have considerable advantages over a number of scattered 
engines and boilers. Owing to the flexibility of the electric 
drive, extensions and additions can be made without any regard 
to the position of the extension with respect to a drive. as the 
power is readily transmitted to any portion of the mill. Any 
section of the mill can be run on overtime without the need of 
driving the whole mill shafting. "The more uniform and steady 
speed attained by the motor enables the speed of the machinery 
to be run at the highest maximum permissible, resulting in 
improved quality and production. Less ropes and lighter shaft- 
ing. ‘The ease with which the power taken in any position of 
the mill can be measured accurately is valuable to the manage- 
ment, as showing the conditions under which the mill is 
running, The steam turbine, on account of its many known 
advantages, is specially suitable for cotton-mil] driving. "Phe 
initial speed. of the turbine shaft, however, without some form 
of reduction gear, is too high for direct rope-driving, and this 
reduction in speed is best effected by electrical methods. 
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AN AMERICAN TITANIUM FILAMENT LAMP 
PATENT 


An American patent issued January 29th to John Allen 
Heany on an original application filed December 29th, 1904, 
and decided November 27th, 1906, describes the process of 
manufacture of a homogeneous titanium incandescent lamp fila- 
ment. The claims of the patent are on a filament made of 
pure metallic titanium "of high fusing point and electrically 
conGuctive, which is stable at an etticiency at which а carbon 
filament, or a titanium carbide filament, will rapidly disintegrate, 
the light-emitting properties of the filament being due to the 
homogeneous nature of the titanium”; and on the process of 
forming the filament "which consists exclusively of a conduct- 
‘ing titanium compound by passing therethrough an electric 
current in a vacuum, thereby iluminating the substance with 
which the titanium was combined and by means of said clectric 
current shrinking and sintering the remaining pure metal into 
a dense homogeneous shiny filament." 

The specification states that the invention relates to the manu- 
facture of luminants for electric lamps made of very pure re- 
fractory metals, such as tungsten, titanium, zirconium, &c., or 
alloys of two or more such metals, or of pure chromium, 
molvbdenum, thorium, manganese, or alloys ot such metals. 
These luminants are ductile and capable of stanaing a much 
higher temperature than any form ot carbon or the carbides of 
such metais, and are more elticient than any hitherto known 
metallic filaments. They. can withstand a much higher tein- 
peratare and also convert the heat into light waves, and there- 
by have the properties of selective radiation. ‘These metals, or 
osmium, cerium, niobium, tantalum and = vanadium, or boron 
and silicon are utilised, either singly or mixed in a powdered 
form, as some of these powdered metals can be obtained by 
known processes, more or less pure; or the pure oxides, hy- 
drides, mitrides, or metals in а very fine powder or in a col- 
loidal state of the oxide or colloiaal suspension ot the pure 
metal can be employed, and with the dry powder a lubricant or 
binder used, such as water or parattin, to form or shape them. 
They are then baked in an oven to drive out the parattin or 
water, and in case the oxide is used the filament is reduced 
in pure hydrogen by external heat to the metal. "The pre- 
liminary baking does not oxidise the metal, but merely 
strengthens 1t, and during this operation the binder is dissipated, 
leaving the filament formed of a refractory substance, strong, 
durable, and of good conductivity. The body is now heated by 
an electric current in a vacuum to drive out the hydrogen and 
to sinter or alloy the particles. If the filament is too large or 
rough, it may be rolled or drawn to the desired shape. 

As an illustration of a suitable process, titanium nitrides are 
produced, for instance, as the titanium dinitride ((TiN,) by 
heating the pure titanium dioxide in pure anunoma-gas. The 
nitride is mixed with a very small percentage of water or 
parattin and heated, as above described, to eliminate the water 
or paratlin, and the filament is then treated] by an electrice cur- 
rent in a vacuum to a suțtħcient temperature to deccmpose the 
nitride, and a dense homogeneous pure titanium filament re- 
sults; or the pure titanium metal, in а very fine powder, 15 
squirted into shape by means of a suitable lubricant, such as 
water or parattin, heated gently to drive out all traces of the 
lubricant, and then sintered in a vacuum into a cense sh'ny 
pure titanium filament: or if desired. titanium dioxide is con- 
verted into the colloidal state and formed into shape, dried 
bv gentle heat, and heated in pure hydrogen to reduce the 
filament into the metal, although in this last-named operation 
it is quite probable that some or nearly all of the titanium di- 
oxide is merely reduced to the suboxide (TiO); but as this sub- 
stance is a good conductor of electricity it 1s admirably suited 
for further treatment; or the titanium metal is converted into 
the colloidal state and formed into filaments, when in the de- 
sired consistency gently heated, and in both these last-described 
cases the filament is traversed by a suitable electric current in a 
vacuum to sinter and shrink the filament into a dense shiny 
homogeneous metallic filament. 

The luminant bodies are to be used in a vacuum or neutral 
gas to prevent any possible oxidisation of the metal, and give a 
greater light for the same expenditure of energy or the same 
light at a much less expenditure of energy than апу form 
of electric Juminant hitherto known. This wonderful and 
hitherto unknown efficiency may be attributed not only to the 
high temperature coefficient and the high temperature which 
the filament can withstand. but also to the shiny metallic surface 
of the luminant, which radiates the light-rays in a remarkable 
manner. 

Should there be the slightest trace of carbon cr of some 
easilv-fusible metal like platinum present in the luminant body. 
its etlicieney will be so reduced as to render the body almost: 
useless. A trace of carbon тау permeate the filament of the 
lamp during the exhausting operation if care is not taken to pre- 
vent the vaporised oil of the pump from entering the bulb of 
the lamp and combining with the titanium filament. 
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ELECTRICAL ENGINEERING 


THE TRANSMISSION OF ELECTRICAL ENERGY BY DIRECT CURRENT 
ON IHE SERIES SYSTEM 


V R. J. S. HIGHFIELD, in his paper read before the In- 
| d stitution of Electrical Engineers last Thursday, said that 
he had tor a long time been impressed with the advantages of 
direct current for long-distance transmissions, but during the 
last two years the problem had been directly forced on his 
attention owing to the fact that the company to which he was 
engineer had obtained certain powers of supply in a very large 
area, aggregating 300 square miles, with a circumference of, 
roughly, 80 miles, which it was desirable to supply through 
underground mains from a station situated on the circumference. 
In this case it at.once became apparent that the cost of the 
cable system was the dominating factor in the problem, апа 
therefore he had found it necessary to carefully consider any 
system which offered a saving in this respect. 

M. Thury has for years steadily worked out the details essen- 
tial to the direct-current series system, and has since 1889, 
when he put down his first system, designed and carried out 
schemes of gradually increasing size and importance, culminating 
with the Moutier-Lyon system, which was put to work last year. 
He has continually increased the working pressures and sim- 
plified the apparatus, till for careful attention to detail and 
general excellence of design it compares favourably with alter- 
nate-current apparatus on which so many minds have for years 
been at work. 

CONSIDERATIONS AFFECTING WORKING PRESSURE. 

In considering the relative advantages of alternate and direct 
currents for long-distance work, the first important matter to 
consider is which of the two systems offers the greater possibility 
for the use of high pressures. Until recently but Пе was 
known of the effect of direct current at very high pressures 
on insulating materials, and since there was much informa- 
tion with regard to the effects of alternate current, it became 
iuportant.to establish their relative breaking-down effects. То 
this end M. Thury built five machines, three giving 20,00) volts 
direct current each, the other two 25,000 volts each. The 
machines were built with fixed commutators and armatures 
and revolving brushes and fields, and, although the volts be- 
tween the sections of the commutator were about 500, the 
machines worked most successfully. The current was about 
1 ampere. In order to compare the difference between alternate 
and direct currents а 75-kw., 50-cycle machine was used. The 
wave form curve was rather flat as compared with that given 
by most machines, and this, together with the fact that the 
number of commutator segments in the direct-current machines 
was comparatively small, gave a slight waviness to the direct 
current, and caused the results to somewhat favour the alter- 
nate current. Experiments were made by applying pressure to 
many types of porcelain insulators and to sheets and blocks of 
common insulating materials. The first noticeable difference is 
that insulators which heat up on the application of alternate 
current do not heat with the application of direct current. 
Further, no crackling or brush discharge takes place in the 
neighbourhood ot breakdown in the case of direct current; 
60.000 volts direct current will not break down ordinary tele- 
graph insulators provided they are well vitrified and generally 
of good quality. Tests were made on sheets of presspahn; the 
samples used were 5 mm. thick, and the tables hereunder show 
the sort of results obtained. These may be taken as typical of 
tests made on various other insulators. 

(1) Sheet of presspahn, 5 mm. thick, alternate current :— 


Pressure 


Length of pressure 
Tests. | application. R.M.S. Observations. 
1 14 minutes | 9,000 volts — 
30 seconds .. ... | 11,000 ,, Punctured. 
1 2 minutes... Ol. ЖА 5 Strong discharge. 
15 seconds later... | 9,000 ,, Punctured. 


(2) А similar sheet of presspahn, tested with direct current :— 


Length of pressure 


P esi Pressure. Observations. 
application. | 
| 
‚үе ү а ж ——— See | 
2 minutes. 10,000 volts — 
2 РР 15,000  ,, = 
2 $$ 18,000 у, — 
2 » 20.000 ,, "e 
4 js 25,000 ,, Punctured. 


The above samples, after being twice punctured with alternate 
current with an average of 2 minutes' duration of pressure at 
10,000 volts, stood a pressure of about 15,000 volts direct current, 
and broke down only after a further application of 25,000 volts 
direct current for 4 minutes. 

(3) Slabs of marble 20 mm. thick were tested; these punc- 
tured after 75 seconds’ exposure to alternate current at 20,000 
volts, or after 2 minutes' exposure to alternate current at 15,000 
volts. Direct current was applied for 15 minutes, starting at 
10,000 volts and increasing gradually by increments of 5,000 
volts at 2-minute intervals to 45,000 volts, when puncture took 
place. 

Further tests were made to ascertain the relative sparking 
distances of alternate and direct currents, and the results of 
some of the tests are set out in the form of curves in Figs. 
l and 2. It will be noted from these that the sparking dis- 
tance with the same pressure is about twice as great with 
alternate current as with direct current. As a result of many 
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Fic. 1.—CURVE or SPaRKING DISTANCES (ALTERNATING CURRENT, 
50 Cyctres). 


b. Plate to sphere. 


a. Sphere to sphere. 


c. Plate to point. 
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Fic. 2.—CuRvVE or SPARKING DISTANCES (CONTINUOUS CURRENT). 


B. Point - to plate +. 


A. Sphere to sphere. 
D. Point + plate -. 


C. Plate + sphere - and plate — sphere +. 


tests made it may be taken that a direct-current pressure at least 
twice as great as an alternate-current pressure may be used on 
the same insulators and the same cable. 

The photograph, big. 5, shows one of the poles used on the 
Lausanne line, which carries 4,476 h.p. 55 miles. It is not im- 
posing, but appears to be quite adequate, and by comparison 
makes much work at home appear unduly expensive. ‘Lhe 
insulators are quite small, but many careful measurements 
with 20,000 volts between the line and earth show that on а 
very damp and foggy day the total loss over 5,000 insulators, 
together with lightning arresters, amounts only to 866 watts. 

It is a simple matter to work a direct-current system on the 
equivalent of a three-wire system-—that is to say, the middle 
point of the system is connected to earth so that one line is 
worked at a pressure above earth and the other line at a pres- 
sure below earth. In this way, theretore, and using the same 
insulation, the effective direct-current pressure can be doubled. 
It has been found practicable to work overhead lines with 
alternate current at 60,С00 volts across the wires of a three- 
phase system, say, 40,000 volts above earth. 1% would, there- 
fore, be equally possible to work with direct current at 80,000 
volts above earth, or at 160,000 volts between wires. With 
the exception of a short length of one system all the Thury 
lines have been worked with overhead wires, but on systems 
where it is essential to carry the mains underground the ad- 
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vantage of the series system over an alternate-current system is 
much enhanced. There is no special difficulty in making a 
single-core cable to work with direct current at 60,000 volts 
pressure to earth; therefore, with two such cables an effective 
pressure of 120,000 volts can be obtained. This cable can be 


800 Kw. Generators 
4000 V. 


A. Generator Ammeter. | 
B, Automatic Shortcircuiting Switch. 

C. Generator Main Switch. 

V. i Voltineter. 

D. Motor Main Switch. 

E. ,, Voltweter. 

Е. Automatic Shortcircuiting Switch. 


Fic. 3.—DIAGRAM OF CONNECTIONS, SHOWING ALL SWITCHES AND 
INSTRUMENTS FOR ONE Motor AND ONE GENERATOR. 


Fic. 4.—DiacRam or Series DIRECT-CURRENT Systew 


more easily built than a three-core cable to work with 20,000 
volts between conductors. 

Compared with a three-phase line it may shortly be said that, 
apart altogether from the lesser difficulties of insulation, the 
overhead line carries two conductors instead of three, and the 
underground system consists of one twin or two single-core 
cables against one three-cored cable; in addition, and chiefly, 
all capacity and self-induction difficulties are avoided, however 
long. be the line; in fact, so far as electrical difficulties count, 
the line may be of any length. The actual pressures hitherto 
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Fic. 5.—CurRVES SHOWING DATA FOR CONDUCTORS ON THE THURY 
SYSTEM. 


Working Pressure, 100,000 Volts. Current Density, 500 Amperes per Square Inch. 
Full Line Curves showing the Percentage the Constant Line Loss in kw. H bears 
to the Output at each Load up to Full Load and at Several Load Factors. 

----- C*R Loss at Various Line Ainperes. 


used are shown in Table I., which sets out the important features 
of schemes that have been in operation for several years. It 
will be noted that the highest pressure actually in use to-day 
is 58.000 volts on a three-wire system, i.e., 29,000 volts above 
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and below earth; the line was tested with a pressure of 100,С00 
volts above earth. | 

In all his systems M. Thury uses a constant current, and, as 
wil be shown, the line losses due to this constant current 
have а very small money value. Some of the differences be- 
tween parallel and series working are pointed out below. 
Dealing with the working differences first: Fig. 4 shows dia- 
grammatically a series system consisting of three generators and 
several motors, and Fig. 3 a single. series generator and motor, 
switches, and all instruments. Тһе generators and motors are 
switched in series by means of a four-way switch shown dia- 
grammatically. When no plant is running each machine is 
short-circuited, and the line is connected in a single loop. To 
switch in a generator the machine is run up until it gives the 
proper line current. The switch is then opened, leaving the 
generator connected in series with the line, through which a 
constant current then flows. 

To connect in а motor the switch is opened so as to allow 
a constant current to flow through the motor, and the brushes— 
which have been in the non-working position—are then rocked 
back so as to cause the motor to start; it is run up to speed 
by continuing to rock the brushes. When at full speed the 
automatic regulator gear takes charge, and by varying the 
brush position maintains the speed constant. Other motors and 
generators are run up in the same way as the load increases. 
То shut down. а motor the brushes are slowly brought round to 
the non-working position so that the machine stops, and its 
short-circuiting switch is then closed. The generators are shut 
down in the same way. Аз the load increases the total resist- 
ance in circuit, and, of course, the counter E.M.F. of the 
motors, steadily increase, so as to call for à greater pressure 
at the power station. 

The effect of a short-circuit is to remove the load, and,, pro- 
vided the short-circuit is not put on too suddenly, the regulator 
gear can reduce the voltage so as to maintain the line current 
at its proper constant value. To provide for sudden short- 
circuits the generators are coupled to the prime movers through 
a friction coupling, which slips when the torque exceeds the full 
load torque by 20 per cent. This slipping allows sufficient 
time for the automatic gear to work, so that no damage is done 
to the plant. One important advantage of the series system 
is that failure of a prime mover resulting in the shutting down 
of a generator does not interfere with the supply, and no auto- 
matic gear is required to provide for such a contingency, as 
the current continues to flow through the shut-down machine. 

Considering now the class of differences which affect the 
design of the system, the simplest systems to lay out are those 
where an ascertained load—not ы to increase—is to be 
supplied. In such a case the problem is equally easy with the 
series system as with the parallel system. Account must be 
taken of the amount of the load and its distance from the 
power station, the working pressure, the size of units, and the 
current density in the conductors. With regard to the size of 
the unit in the series system, however, the limiting of the 
pressure per machine is an additional and important factor. 
Series machines giving from 2,000 to 3,000 volts on one com- 
mutator, according to the size of the machine, have been 
working successfully for years, and for large machines it would 
be possible to go up to about 6,000 volts on one commutator. 
100,000 volts is a perfectly possible working pressure; therefore 
500 amperes in the line will transmit 50,000 kilowatts. At this 
current each machine could be built to give 5,000 volts, and by 
driving the generators in pairs the size of each steam unit 
would be 5,000 kilowatts, and 10 units would be required. 
When the usual class of scheme is considered, namely, one 
where the business starts on a small scale and slowly increases 
to a large scale, more particularly in a scheme where it is 
difficult to predict what will be the ultimate extent of the 
demand, then between the series and parallel systems there are 
important differences to consider. In the parallel system, pro- 
vided the area be restricted, the pressure is decided accord- 
ing to the distance to which energy is to be transmitted. The 
rate of transmission is not important, the undertaking starting 
with small units, units of increased size being added as re- 
quired. The distance, however, to which energy can be carried 
is at once limited by the pressure adopted. 

With the series system, on the other hand, if at the start 
the load be relatively small, and only a small line current 
be therefore required, difficulties arise. Since the line current 
practically determines the maximum size of the unit to be 
adopted, it follows that the size of the unit is settled for ali 
time unless the line current be increased. It is, therefore, 
usually necessary to adopt a larger line current than is imme- 
diately required, resulting in larger percentage line losses in 
the first years of the undertaking. This difficulty may be got 
over by using two machines to form each main and sub-station 
unit. In the early stages each pair of machines is coupled 
in series. Subsequently, as the load increases a second line is 
erected to work in parallel with the first; at the same time the 
two machines forming each unit are coupled in parallel, thus 
doubling the current and the capacity of the system. The 
method is used on the Moutier-Lyon line, the current in the 
first vears being fixed at 75 amperes, subsequently to be in- 
creased to 150 amperes. 


Marcu 14, 1907. 


ELECTRICAL ENGINEERING 


473 


In Fig. 5 are set out in the form of curves the line losses at 
'arious values of the line current and at various loads and load 
factors, in all cases the current density being fixed at 500 am- 
peres per square inch and the line pressure at 100,000 volts. 
From the curves it will be seen that for a system designed for 
any maximum output at 100,000 volts and 500 amperes density 
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рег square inch when fully loaded the line loss will be 044 
per cent. per 10-mile run at 100 per cent. load factor, and 
76 per cent. at 25 per cent. load factor, or if the maximum at 
first amounts only to 25 per cent. of the maximum load for 
which the system was designed at 100 per cent. load factor, 
the energy loss is 1°76 per cent., and at 25 per cent. load 
factor 7:04 per cent. In these curves no account has been 
taken of the fact that the line current may at times of light 
load be reduced by some 30 per cent.; it this were done, of 
course the line efficiencies would be increased. 

The system can be worked either as an ordinary two-wire 
system with both poles insulated, as a two-wire system using 
earth as the return, or, in a somewhat similar way, to a three- 
wire system using the earth as the middle wire. Where the 
pressure between the wires does not exceed 25,070 volts it 1s 
usually convenient to work with a two-wire system, both poles 
being insulated, the line and other insulation of the system 
being sufficiently good to easily stand the full pressure of 
25,000 volts when one end of the series of generators 1s grounded. 
In this case, should an insulator break, or from any other cause 
one point on the system becomes connected to earth, no inter- 
ruption will be caused. Further than this, the breakdown can 
be very conveniently repaired by temporarily grounding the 
whole system at two points, one on each side of the accidental 
earth. The damage may then be made good in perfect safety, 
the current flowing either through the earth or through the 
damaged conductor at the time. When all is right, the two 
earths are removed and the circuit worked as before. ‘his 
method is regularly used in repairing the Thury lines in Swit- 
zerland. Another convenience of the two-wire system is that 
when connections are made to the line or other work is "е- 
quired at any part of the system that point may be earthed. 

In the three-wire system the generators are divided into two 
approximately equal groups, and the middle point is connected 
to earth. This earth connection serves to limit the pressure 
at either side of the line to half the working pressure, so that 
with the same qualitv of insulation the working pressure may 
be doubled. Thus, if the system be started up as a two-wire 
svstem, it is necessary only to connect to earth the middle point 
in order to enable the output to be doubled. The system 1s 
not quite so safe as the two-wire system, as in case of an earth 
їп some part of the line, except where the earth divides the 
motors into two nearly equal groups, some part of the plant 
will be stopned. 

With the use of direct-currents of comparatively small value, 
it might be possible, in open country districts, to use the earth 
es the return conductor. It would, of course, be necessary to 
make the earth connections in such a way that thev were not 
rapidly destroyed by electrolysis. As compared with the two- 
wire svstem, with the same total loss, one quarter of the line 
copper would be required, since the resistance of the earth is 
negligible. 

This system would cost more than the two-wire earthed 
system: on the other hand it would be safer, since failure at 
one point would not lav off the whole supply. 

In order to ascertain what effect the continuous use of the 


earth as a conductor has on neighbouring telephones and other 
circuits, and what, if any, unexpected difficulties existed, ex- 
periments were carried out in the early part of 1902 on the 
St. Maurice-Lausanne transmission line, where, on several occa 
sions, the whole of the supply has been transmitted at a pres- 
sure of 25,000 volts along one of the insulated transmission 
lines, using the lightning arrester earth connections as the 
return. The only difference observed as between using the 
double line and single line with earth return is that the loss 
is less in the latter case. Further experiments were made at 
Laucey by a Commission formed by the French Government. 
These experiments were carried out at Laucey in conjunction 
with M. Thury, the line current being 110 amperes; they con- 
firmed those made at St. Maurice, the e being in proportion to 
the current density, the electrified zone extending only a very 
short distance into the ground. Хо disturbances were apparent 
either in the telephone or telegraph services. In order to 
avoid any disturbance near the ground surface which might 
cause damage to local pipes or other metal work, the ground 
connection can conveniently be made by making а well of sufti- 
cient depth to get clear of any surface metal work and to get 
into a good conducting stratum. 

A description of an actual modern series system divides itself 
naturally into three heads, viz.: (1) The power station; (2) the 
line: and (5) the sub-station. 

Since one of the generators must bear the maximum difference 
of potential between the line and earth, it would be impossible 
to insulate armature and field windings to carry the very high 
pressures required, and therefore a radical departure, really a 
reversion to older practice, is followed, and the whole frame of 
the generator is insulated from earth, and the armature ‘s 
coupled to the prime mover by an insulating coupling; then, 
to secure safety to the attendants, it is necessary also to in- 
sulate the whole engine-house floor, and to arrange that it is 
impossible to touch any part of the generators and make earth 
at the same time. The engine-house insulating floor consists 
of a thick layer of asphalte concrete and a thin layer of pure 
asphalte. It is a simple matter to insulate for any practicable 
working pressure. The machines are carried on insulators, and 
an insulating coupling serves to couple the machine to the prime 
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mover. With this method of insulation it is quite safe to 
handle the whole of the high-tension gear, to clean commutators 
and the like; in fact, the attendants treat the machines iust as 
if they worked at low pressure. е 

The line switchboard contains one line ammeter, one volt- 
meter to show the total volts, and switches to cut out the line 
if required; also, of course, for overhead work, lightning 
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arresters are required. The total number of cables leaving 
the station is usually two, but four might be used, arranged 
two in parallel, if thought advisable. Of course, if the earth 
vere used as the return, only one cable would be required. 
The switch gear is of the simplest description; each machine 


Fic. 8.—REcGvrLATING GEAR FOR GENERATORS. 


is controlled by a switch pillar, shown in Fig. 6, containing a 
four-point switch, a voltmeter, and an ammeter. 

The safety devices hitherto used are as follows: The gene 
rators are provided with a short-circuiting switch, which is 
closed mechanically and automatically should the generators 
reverse their direction of rotation due to the breakdown ot the 
prime mover. 

The slipping coupling already referred to protects the prime 
mover from the generator in the event of a very sudden short 
circuit, and it appears to be a device of great utility. It should 
be remembered, however, that almost the whole of the existing 
series systems are driven by water power, which is by no means 
an ideal drive for a series generator. A series generator working 
at constant current requires a constant-torque motor to drive 
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it, and is most efficiently regulated by varying its speed; the 
torque of a water turbine increases as the speed is reduced, 
the maximum torque being about twice that at the most efficient 
speed. Also, with constant head, to maintain maximum ettici- 
ency the water turbine should run at constant speed, although 
in the existing series plants the regulation for convenience `s 
carried out by varying the speed of the turbines. If, however, 


it were necessary to maintain maximum efliciency on varying 
loads, it is preferable to run the generators at constant speed 
and to regulate by varying the position of the brushes. 

For the motors, the only safety device consists of a short- 
circuiting switch, which is closed by a solenoid when the pres- 
sure across the brushes exceeds a predetermined value. {his 
provides for cutting out the motor should it become overloaded, 
or for maintaining the continuity of the line should some acci- 
dent happen to the motor windings. The regulation of the 
line current may be brought about either by varying the speed 
of the prime mover, the position of the brushes being constant, 
or, where it is convenient to keep the speed of the generators 
constant, by varying the position of the brushes. In either 
case the same type of regulator is used. It consists of a sole 
noid, carrying the whole of the line current which operates an 
armature in the usual way, as the line current makes small 
variations. "The armature controls two pawls fixed to a rocking 
arm, which is kept in continuous movement by means of a small 
motor. Normally, when the current is at its correct value botn 
of these pawls are held out of engagement with a wheel, but 
should the current vary, one or other is lowered so as to engage 
with the notches in this wheel and drive it either forward or 
backward. The wheel is coupled to a shaft which controls the 
governors on the turbines or prime movers, or the position of the 
brushes, according to whether the machines are run at variable 
or constant speed. In the case of a three-wire system two 
solenoids are used, connected at either side of the middle point 
of the system. ‘The motor, which gives about 4 h.p., is coupled 
in series with the main line, a resistance being coupled in 
parallel as the motor does not require the whole of the line 
current. In parallel with both the motor and resistance are 
two or three secondary cells, so that in the case of the failure 
of the line current the motor is still kept running. 

The arrangement of the regulating gear is shown in the photo- 
graph, Fig. 8. 
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Fic. 10.—Moror SPEED REGULATOR. 


The same type of regulating gear is used for controlling the 
speed of the motors, but in this case, in place of the little motor 
the rocking arm and pawls are driven oft the main motor shait, 
which also serves to drive a small centrifugal governor which 
controls the position of the pawls in place of the solenoid re 
ferred to above. This device serves to rock the brushes by 
means of gearing. Should the speed rise, the governor operates 
in one direction so as to reduce the lead of the brushes; simi- 
larly when the speed falls the other pawl comes into action, 
serving to increase the lead of the brushes and to maintain the 
speed. ‘The action of this drive is exceedingly rapid; it is 
arranged to move the brushes throughout the whole range in 
three seconds. Dash-pots are used on these regulators to secure 
stability of action. 

Fig. 9 shows a drawing of the switch column, Fig. 10 a photo- 
graph of the regulating gear, Fig. 11 being a photograph of 
two of the Lyon motors with the regulating gear in position. 

In the earlier systems the line current given by constant-speed 
generators and the speed of motors were controlled partly by 
varying the field and partly by rocking the brushes, the same 
regulator taking charge of both, but in all the later machines- 
the whole of the regulation is done by rocking the brushes 
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The machines тип quite sparklessly in all positions of {һе 
brushes. This is brought about by so designing the machines 
that the fields due to the armature and the field windings are 
equal, so that in the non-working position of the brushes they 
neutralise one another. They run with carbon brushes with 
beautifully clean commutators—in fact, there are no commutator 
ditliculties. 

The power-station equipment varies according to the {уре of 


Capital and Working Costs.—lt is difficult to make any 
general comparison of the capital cost of different systems, as 
so much depends on the exact conditions to be met, but the 
tables show the order of differences to be expected. Table II. 
has been compiled from estimates worked out in some detail 
and summarises the cost per kw. of power stations, sub-stations 
of various types, and the cost of line work underground, show- 


ing the limiting length of line where the cost of the series 


prime mover used, but wherever possible it is preferable, be- 
cause 1t 15 more simple, to keep the line current constant by 
varying the speed of the generator, the brush position being 


system is equal to the cost of the parallel system under the 
stated conditions. 'Тһе table has necessarily been largely pre- 
pared from estimates, but every care has been taken to make 


fixed. In laying out a transmission system for the purpose it as reliable a guide as possible; at the same time 1с can 
of driving rotary plant at the sub-stations, | 

it is always preferable, particularly where 

luctuating loas have {о be supplied, t» 

pace the  flywheel as near to ts work 

as possible. This is preferable in апу 

system—it 15 particularly so in the series 


system. 

Wita the exception of a few small machines 
all the Thury plants are water driven, and 
consequently there is not very much experience 
to draw on for the steam driving of large 
generators; there would be no difficulty in driv- 
ing the generators at constant speed and vary- 
ing the brush position in order to keep constant 
the current, but since a constant-current series 
generator is essentially a —constant-torque 
machine, whatever be the load, the governor 
may be dispensed with, and this is done in 
the cases to which reference has been made. 
A steam engine working at fixed cut-off, so as 
to admit a fixed quantity of steam per stroke. 
is also a constant-torque machine; consequently 
uf the generator be coupled to a steam engine 
whose cut-off is fixed, it will run at the speed 
where the torques balance, depending in the 
one case on the value of the constant current 
and in the other on the point of cut-off, the 
steam pressure being steady; any tendency on 
the part of the engine to run too fast will in- 
crease the line current and so increase the 
generator torque; similarly a tendency to run | 
slow will decrease the generator torque and so permit the 
engine to run faster. Consequently, when the generator ter- 
minals are short-circuited the engine will first crawl round, 
causing the generator to give the constant line current; an 
increase of resistance of the external circuit due to addi- 
tional load will tend to decrease the line current, and with 
it the torque, and so enable the engine, working at constant 
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give at best only a very rough ides of relative costs, as each 
case must necessarily be considered on its own merits. The 
relative costs of cables for the two systems are exhibited 1u 
graphic form in Figs. 12 and 15. 

From these figures it may be assumed that where the power 
station is situated at or near the centre of a district whose 
boundaries extend radially to, say, eight miles, only in very 


torque, to speed up; consequently, as the load increases, exceptional circumstances is the series system superior to the 
due to extra resistance in the circuit, the speed will rise parallel alternate system in cost or convenience. With steam 
and with it the pressure; on the other hand, as the load driving with present knowledge the series direct-current power 


decreases, due to the external resistance decreasing, the speed station exceeds in cost the turbine-driven  alternate-current 


will fall. 


TABLE I. 
| . С с. | 
Er =s | ws | Particulars of machine units. Total 
| Sa | ee] Bs iud 
Description of undertaking. | a£ =a e£ | | m line Remarks, 
|| 99 SS | O N Volts | i. He otal ‘pressure. 
| "s о| os Беу Өү, | ENS | ите output, | 
2 c н | 
( ^ А 1 Amps.| Miles. Kw | Volts. 
Ste. Acquedotto de Ferrari-Galliers (Italie), і E | ; 
Genan, 1880 7 uus ue mae к 34€ 02: de 2988 45 746, 18 — — кы 630 14,000 | Ring. 
Wasserwerke Zug (Suisse) ... ... ... ... | 1891 50 14:9 5 1,600 | 89 | 320 400 8,000 | Ring. 
Papeteries de Biberist (Suisse) 1893 40 23:0 2 3.400 | — — 212 6,800 | 
| i -.f 3 | 2,600 | 186 | 260 ux] d hans 
Communes du Val de Travers (Suisse) 1895 65 21°7 1 1,300 | 93 |450j 590 9,100 | Ring. 
ste. T Eclairage Electrique ( Brescia-Italie), г 3 1 500) | | 
95 ИР 5 32: ; — —- 525 0,500 | 
1895 1895 50 82:8 | | 2 3.000 | | 525 10,5 | | 
Ste. Romande d'Electricité (Suisse) ... ... | 1895 50 22:4 4 3,500 | -- = 700 14,000 | Ring. 
Commune de la Chaux de Fonds et du. | ARD m | m Ж 
_Loele (Suisse) | TETTE 1896 150 32:3 7 1,800 | 288 | 300 1,890 12,600 | Ring. 
Usines Electriques d’Eisenbourg (Hongrie), | mm" р | | i | | 
Ikervar-Steinamanger 1896 65 404 6 1,500 112 260 585 | 9,000 Ring. 
i MU ero j А 3 | 9,600 | 186 || ies eee 
La Papelera Espanola Renteria (Espagne) | 1896 65 114 9 9 740 | 194 f| — 865 | 13,280 
Ste. Industrielle d'Electricité Rieti (Italie) | 1896 | 30 | 373 4 | 3,000 | — | — | 360 | 12,000. 
M. V. J. Dunand à Batoum (Russie)... 1899 50 12:4 2 1,300 — — 130 2,600 
Usines Electriques d' Eisenbourg (Hongrie), | | | 
Ikervar- Sopron OP MC PA 1898 40 74°6 | 4 2500 | 112 | — 400 10,000 Ring. 
Mines de Plomb Linares (Espagne)... 1900 60 37+ 3 3,500 | 238 | 320 630 | 10,500 | call 
| | | | Straight transmission 
| | 34:8 miles, The line 
St. Maurice-Lausanne ,.. 1902 150 69:6 | 6 2,250 | 373 300 4,000 27,000 - is tapped twice before 
| | | reaching Lausanne 
| | to supply local loads. 
Straight transmission 
í Lowe | ws . ЕЮ | 111:8 miles. All under- 
Moutiers-Lyon dr dats faa 1906 i5 EI 1 7,200 | 582 | 300 4,300 57,600 \ ргоцпа cable work- 


ing at full pressure, 
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power station, and therefore under such conditions the cost of 
the line is the deciding factor. — | | 
The simplest class of transmission to consider is that where 


Cost in £, per kw. por mile гип, 


Sectional Area of Coudtetor in Square Inches. 


Fic. 12.—RELATION BETWEEN THE Cost oF Two 3-Core A.C. 
CABLES AND Two D.C. SinGre-Core CABLES WORKING 
ON А -WIRE THURY NysTEM. 


Density, 750 amps. per Sq. Inch 
Cost of Copper taken at £87 105, 04. per Ton. 
sa Cost of Trenching and Stone Duct, €1,100 per Mile. 


energy is transmitted from a single point to a far distant and 
concentrated load; in this case the tables show where the series 
system may be considered. The second class of transmission 
is where a more or less circular district containing blocks of 
load at comparatively wide intervals is to be supplied from a 
power station either outside or on the circumference of the area ; 
here it is not possible to generalise, and therefore it is con. 
venient to study a special case. | 
Consider such an area as shown in Fig. 14, with a distribu- 


£ per kw. per mile run. 


e — — oe as 


80.000 V. |Three Wire 


Size of conductor in square inches, 
= Two wire system. 
"7-7 = Three wire system. 
Fic. 15.— SIiNGLE-ConE CABLES, THURY SYSTEM. RELATION 
BETWEEN SIZE OF (CONDUCTOR AND Cost PER Mite RoN 
OF CABLES LAID. Cost or LAYING, INCLUDING TRENCH 
Work AND DUCTS, TAKEN AT £1,100 рев Mite. 


tion of load and instances as shown on the diagram. The total 
load 15 1,600 kw. The cables are laid along roads, the solid 
lines showing the direct-current cable routes and the dotted 
line that of the alternate-current cables. For alternate current 


= ————— 


two lines are taken from the power station, each consisting of 
two three-phase cables, the conductors of 0:075 Sq. in. area, the 
pressure being 20,000 volts; these are equal to a load of 7,20 
kw. at 750 amperes per sq. in., the CR loss at full load being 
14'4 per cent. at the extreme end of the dine. — 

The comparative estimated costs of the line are given below :— 


ALTERNATING-CURRENT CABLE SYSTEM АТ 20,000 Vorrs. 


Two cables of 0°075 sq. in. section from power station to 
sub-stations Nos. 1, 2, 3, 4, 14, and 15. One cable of 00 
sq. in. section between Nos. 13 and 12 sub-stations. All other 
sub-stations have one 0°05 sq. in. cable. 

Length of 0:075 sq. in. cable=52 miles at £1,050 per mile £54,600 

» 005 , , -60 , £900 59,400 

Length of trenching = 85 miles at £1.000 per mile. (This includes 
price of conduit, trenching, and reinstating.) 


Trenching ... ... £85,000 
Cable 0:05 sq. inch |... 59,400 
Cable 0:075 sq. inch... 54,600 

Tota] ... £199,000 


DIRECT CURRENT CABLE SYSTEM АТ 100,000 Vo ts. 
One cable of 01 sq. in. section, length 281 miles at £580 


per mile... . .. .. .. BR. WEG had dio. e SEES eU 

Length of trenching-84 miles at £900 per mile. (This 
includes price of conduit, trenching. and reinstating)... 75,600 
Total ... £124,320 


No allowance is made in the A.C. scheme for power factor 
or capacity current or dielectric hysteresis losses. It will be 


Power 
Station T 


325 


$ 
112! 
3» 


Fic. 14.—DiaGRAM or Typicat Brik SuppL AREA, THE POWER- 
STATION BEING SITUATED NEAR THE CIRCUMFERENCE. 


Alternating Current Cable shown Dotted Lines. 
Direct Current Calles shown Full Lines. Sub-stations shown thus 6 


seen that this is the cheapest possible scheme, the whole supply 
in the more distant centres depending on a single cable. he 
cost per kilowatt is £28'4, which is almost prohibitive, and at 
once shows that a power station nearer the load centre is neces- 
sary. For direct current a single cable 01 sq. in. area, in- 
sulated for working at 50,000 volts to Ой, is taken en- 
tirely round the area; this cable could be worked at 80 
amperes per sq. in., giving the cable a capacity of 8,000 kw. 
when working at 100,000 volts on a three-wire system. 

А те complete costs of the two systems are approximately 4s 
OHOWS :— 


XEM = 
А.С. | Рег kw. | D.C. | Per kv 
М – , "n 
Power station of 7,000 kw. | 
о. о 119,000. 17:0 | 140,000, 200 
Sub-stations of 7,000 ку... 70,000 10:0 | 70,000, 100 


Line 7,000 A.C. ... .. \ 
) 


8.000 D.C. 199,000 | 


| 


| 
n І | | 
£388,000 554 334,220. 477 


1 The cost of the series line at its full rating is £15°5 per kilowatt. 
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TABLE II. 
| | | 
AG. V Xd AC | DC | АС. | DC A.C. D.C. 
E REN CORN eg =e а | | picks аб 
Capacity of system, kw. .. ... ... ... ... 2,400 2,400 | 14,000 | 14,000 | 87,500 | 37,000 110,000 110,000 
Workiag pressure, volts ... ... ... ... ...| 10,000 , 40,000 | 15,000 | 120,000 | 20,000 | 120,000 20,000 | 120,000 
Cost of cable system in £ per kw.-mile laid 1:16 0:82 0 42 0:18 0:33 | O13 0:331 | 0-096 
Cost of power station in £ per kw. 25-4 | 25°05 14°4 19°25 12°6 | 15:86 12:0 15:5 
Capacity of sub-station, kw. Б. 220° d 200 | 200 | 800 800 2,000 | 2,000 6,000 6,000 
Cost of sub- station in £ per kw. :— | | | 
With static transformers... 11:9 | -- 5:21 — 2:52 — 2:19 ! — 
With rotary converters | 15:97 — 192 | — 4°64 Е | 3°91 — 
With motor-generators i eee Be d dw 1159 | 9728 1:14 6:38 | 649 | 485 
Total cost. of power station and sub-station, | | | | | 
in £ per kw. :— | i | | 
With static transformers ... 35:3 | -- | 19°6 — 151 — | 142 -— 
With rotary converters E ГЕШ -- 22:8 — 17:2 — | -159 — 
With motor-generators ... ... .. .. 451 | 410 | 958 , 285 | 197 22:2 | 18:5 20:3 
Length of cable run in miles, where the cost | 
ef the system is equal :— | | | | 
With static transformers... ...— .. ..| 167 16-7 Sri ү 871. | 85% 35:5 28:5 28:5 
With rotary converters ume 4°7 | 47 | 258 | 25:8 | 25:0 25'0 20-6 20-6 
With motor-generators Ж aie, d D С^ к 113 | s | 19% 12-5 84 84 
Particulars of conductors :— | sq. in. sq. in. sq. in. | sq. in. sq. in sy. in, | sq. in. sq. Iu 
Number and size of cables... s: .. . (2, 01 2, 01 |2, 04 |2, 01514, 04 |4 02 112, 04,8, 03 
Current density per sq. inch ... ... ... | 779 660 790 | 780 || 790 | 780 | 735 | 765 
Percentage C?R loss per mile, at full load, ` | | 
alternating current with 90 per cent. >| 0:59 0:18 038 | 0:057 0:28 0057 | O27 , 0056 
Poner: IAGO ш. Là эв о ч „гв и) | | 
| | | 
In the early stages of such an undertaking, since the cost DISCUSSION. 


of trench work and duct is so great a proportion of the whole 
cost of the mains, the cost of the cable system would bear a 
greater proportion to the whole, and if in the series system 
would show a still greater advantage, and so enable the concern 
to start with perhaps 25 per cent. less capital—a matter ot the 
utmost importance when the business is slowly growing. ‘The 
cost of the alternate-current power station 1s based on turbo- 
generators with step-up transformers. Тһе  direct-current 
machines are driven by slow-speed engines. It is assumed that 
about three-quarters of the energy is converted through rotary 
machines. Тһе C*R loss on the series system is at full load 
3 per cent., and when the maximum load on the system is but 
4,000 kw. at 25 per cent. load factor, the percentage the constant 
loss bears to the output is 24 per cent. This would compare 
with an overall loss in the mains of, say, 10 per cent. on the 
parallel system; but, since the energy lost at full load costs 
about 3d. per unit as compared with, say, 0°54. per unit for the 
continuing loss, the actual money loss will be less on the series 
than on the parallel system. As with alternate current, the 
series system 1s laid out at the least possible cost, one cable 
serving each load centre; but the single-core cable is a better 
mechanical job than the three-core, and is, therefore, less liable 
to accident ; also the insulation at the stations is far less vulner- 
able, апа the number of points where breakdowns generally 
occur, as in the switch-gear, are far less in number than with 
the alternate-current system; and, further, the chances of elec- 
trical breakdowns due to sudden rises of pressure are much less 
with the direct-current system; in addition, as has been shown, 
earthing at one point does not upset the entire supply. 
_ The demand may develop along two lines of route follow- 
ig. say, two diverging main roads, and it may at first be 
advisable to complete the entire ring. In this case, with the 
ü"irect-current system, two single lines may be laid, picking up 
the loads along the two roads; each line may be earthed at 
its end and the circuit completed through earth, until the in- 
creasing demand at a greater distance calls for the completion 
of the ring with copper. 

In conclusion Mr. Highfield gave the following summary of 
the possible directions in which the series system offers ad- 
vantages over the parallel system :— 

(1) The ability to extend the possible commercial transmission 
distance far beyond that possible with alternate currents, and 
particularly in those cases where underground transmission is 
essential. 

(2) Simplification of switch and regulating gear. 

(5) Easy working of several stations in series on the same 
loads, so that the more efficient run always, and the less 
ећсепі run only, on the peak load. 

(4) The uniform section of the mains permits an increasing 
load supplied at first from one point to be readily provided for 
һу the addition at any other suitable points on the main ot 
other stations without addition to the cable system. 

19) Efficient speed regulation of sub-generators where certain 
special loads, such as chemical loads, are to be served from a 
distance. 

(6) Greater all-round efficiency to be obtained when the gene. 
rators аге driven by turbines worked from a waterfall having 
à great percentage variation of head. 


Lonp KELVIN, who opened the discussion, said that, for him- 
self, the subject was one of extreme interest. He had never 
swerved from the opinion that the right system for the long- 
distance transmission of power was by direct current. At the 
same time he had not a word to say in depreciation of the 
beauty of the polyphase idea, especially in three-phase work; 
and the ease of transformation without any moving parts. Ìt 
was the great advance in the static transformer that had le4 
to this development of the alternating current system, but we 
were now coming to a position in electrical engineering that hai 
been looked at twenty or thirty years ago, but which had 
only just begun to impress itself, and that was the transmission 
through long distances. After what Mr. Highfield had said, 
he himself had no suggestion to make in respect of the ad 
vantages of the direct-current system. Mr. Highfield hau 
spoken of the great practical difficulties, especially a resonance 
effect, connected with power transmission, and with these every- 
body was familiar, but the perfect freedom of the direct- 
current system from complications of that kind was very re- 
markable. But Mr. Highfield had given a great extension to a 
piece of knowledge which everyone had. They all understood 
something about the square root of two being 1°41. Starting 
with that scientific fact, there was this remarkable application. 
141 volts direct current had no more tendency to create sparks 
than 100 volts alternating current. That would be the case 
if there were no surgings to deal with; if there were a steady 
ooa at each part of the cycle. АП this was common know- 
edge, but they had heard from Mr. Highfield that this ad- 
vantage was more than the ratio of 141—100; it was more like 
21—1. Thus the properties of matter concerned in the breaking 
down of insulation—the gradual heating up by the alternating 
current till the insulation broke down—led to a result which, 
to him, was unexpected, and he believed was unknown to all 
who had not made experiments on the subject in recent times. 
This proved the enormous advantage in respect of insulation 
which direct current had in comparison with alternating current. 
It might be said that Mr. Highfield's experiments had proved 
that 80,000 volts direct current were more easily worked—or as 
easily utilised—as 40,000 volts alternating current. This was 
sufficient to prove the case for direct current unless there were 
vast practical difficulties in the management of direct current. 
But he thought the difficulties were all the other way. The 
practical difficulties were all in the management of alternating 
current; the ease was all in the direct current. Не did not go 
so far as to say that all existing work would be better done 
by direct current than by alternating current, but it was just 
possible that there would be a change in that respect. It might 
be many years hence, perhaps. He was reminded of a little 
prophetic conversational statement made by Lord Rayleigh a 
good many years ago. He rejoiced, Lord Rayleigh stated, to 
see the use of alternating current coming in, for the whole 
world would then learn the subtleties of electrical science that 
they had not the chance to learn before. That prophecy had 
been fulfilled, and although he did not know that all would 
agree with his point of view, we could, at any rate, now come 
back to the study of continuous current, after twenty years of 


alternating current. 
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PRorkEssoR Gispert Karr (Birmingham University) said he 
regarded the paper as a pioneering paper, and hopea taac the 
pioneering work of Mr. Highfield would not be lost. "There was 
some reason for expressing such a hope, because, it they looked 
back to the time spoken of by Lord Kelvin—when some fitteen 
years ago polyphase currents. came up—the pioneering and 
scientific labour was done in England, but the practical appli- 
cation. was reaped abroad, because we neglected to ро in tor a 
system which many thought at the time was a new-tangled and 
useless system. He would like to add a warning, anu that was 
not to consider this а new-fangled or useless system. He wishea 
manufacturers of dynamo machines would devote their energies 
to at least preparing for very high pressure continuous-current 
machines. We should not repeat the process which we hau in 
connection with polyphase currents, where there was a lag ot 
five vears behind the Continent. This was the reason why in 
England to-day as many American and Continental machines 
were to be seen as English. Mr. Highfield had thrown out 
certain hints for improvements in the system he described, which 
he admitted were quite possible. The system as developed. by 
M. Thury, admirable as it was, was not perfect. It was, so 
far, one man's work, but a thing of this kind, to be pertect, must 
be the labour of many men, and he hoped that English electrical 
engineers would help to carry forward this work. Personally, 
he had only been a convert to this system for three vears. 
He was ashamed to say it, but at first he had said he dii not 
want any new-fangled thing, and did not want to burJen his 
mind with something new. When, however, in the course of his 
work he had had to inspect some of these Thury stations, and 
saw how M. Thury walked about and rubbed his thumuo ap and 
down the commutators of a 35,000 volt. machine with the re- 
mark, ‘She works beautifully to-day," he could not help be- 
coming converted. "That was why he wanted to preach this text 
to-day. "There were difliculties, of course; one was the question 
of commutation, when there was a great difference of potential 
between neighbouring commutator bars. They had heard of a 
machine built by M. Thury with 500 volts between the bars 
That was an experimental machine, giving one ampere. Any- 
body could do that. But if it were built with that voltage and 
worked to give 500 amperes, he thought. there would be fire. 
works. M. Thury had developed a type of machine which was 
not perfect. It worked well, but a better machine could be 
built, he thought, especially now that we had this admirable 
system of compensating for armature reaction, which was being 
applied by Mr. Parsons and Mr. Stonev to steam turbin2-driven 
dynamos, апа by which there was not a scintillation of sparking 
at the brushes. With this system available it might almost 
he said that the first ditticnlty of commutation in direct current 
at high pressure was solved. Another difticulty was the insula- 
tion of the machine from the motor which drives it. At present 
in the Thury stations either а Zodel coupling was used. or on 
higher pressures, a kind of rubber coupling, in which, instead 
of there being links, there were big indiarubber knobs, which 
pressed against each other. These machines were only six 
inches apart, but this was not enough when they had 50.С00 
or 102,002 volts to earth. There should be a long distance be- 
tween the points of great potential cifference, and for this 
reason the insulating coupling appeared to him to be a great 
ditlienltv. At the time he was adviser to the scheme which 
contemplated carrying electricity over 800 miles of veldt, he 
wished to see whether the ditticulty of the coupling could be 
solved. Не designed a coupling where no point of great dufter- 
ence of potential should be nearer than about eighteen inches. 
This required the use of drag links, made of insulating material, 
and in consequence the apparatus became very large. Bue he 
arranged an apparatus for testing the links under electrical an { 
mechanical stress. The links were suspended under great stress 
and at the same time a pressure of 70,000 or 80.000 volts, 
direct current, was put cn and kept on for hours. He was not 
present himself at the tests, but M. Tissot. who was his col- 
league, had sent over particulars. The links were Ordinary 
rubber belting, with canvas insertions made into the links and 
stressed with some two or three tons. They stood the test well 
enough, and the insulation of 110 megohms worked out at а 
loss of 42 watts for this very large power, so that it might 
be said that the ditticulty of the insulating coupling was solved. 
It had stood 70,C00 volts, and he believed it would have stood 
1C0.0C0 volts. 

Another difficulty, which he would mention by the мау, was 
with the insulators. He was afraid that on a very long line 
the loss by leakage would be considerable, and, therefore, he had 
had some tests made in a factorv. With an artificial rain of 
one to two inches per hour, at 50,000 volts alternate current 
each insulator lost 54 watts. As there were hundreds and hun- 
dreds of insulators on a three-phase line, the loss was appre- 
ciable, and on а 70,020 volt circuit the loss was about double 
that on a 50,C00 volt circuit, viz., 105 watts per insulator. 
With a continuous current system he did not think there would 
be such losses. This astonishingly large loss was due, he be- 
lieved, as Mr. Highfield had stated, to ripples or surgings 
The voltmeter showed the square root of the mean square, 
but the insulator felt the ripples. and each ripple was a sort 
of invitation to the steady pressure to follow, and that was the 
reason why there were such large losses, even with perfect in- 


sulators. As regards the question of cost, he admired the pw us 
that Mer. Highheld had taken to work out a table ot cost, апл 
this would be very usetul in the tuture, when the question was 
considered more in detail. It might be interesting it he gave 
some similar figures, which had been worked out in very minute 
detail for à transmission plant in Switzerland, which was vo 
transmit 12,С0) kw. from the River Albula to Zurich, a dis- 
tance of about 85 miles. There were two systems available, 
viz., the three-phase and the direct current. ‘lhe proposed 
voltage for the alternating-current system was 45,С00 volts, and 
for the direct current 80,070 volts. These were the generating 
pressures, but at the delivery end the pressures would be 40,U_u 
and 68.000 volts respectively. The capacity of the power station 
was to be 15,(00kw. The estimated capital cost amounted to 
£220.C00 for the ccntinuous current, and £247,000 for the alter- 
nating current. This was slightly dearer for the alternating 
current, but in the scheme in question the alternating-current 
svstem would deliver at 40,000 volts into an existing ring main, 
and but for this fact, the difference in cost in favour of the 
direct-carrent system would have been greater. Putting both 
systems on the same basis, the prime cost was £25 per kw. 
celivered for the three-phase, and £21 for the continuous 
current. He did not know which of the systems had been 
adopted by the Zurich Council, but it was quite possible chat 
they had chosen three-phase, because in this particular case 
the difference in cost was not great, but the difference in the 
cost of the line was very great. With alternating current the 
line cost £156,000. whereas with direct current it only cost 
£78,009. It was thus seen that three-phase cables, compared 
enormously unfavcurably with tho single-line cables, which 
could be used in the direct-current system. 

Mr. С. P. Sranks (County of London Electric Supply Co.) 
thanked Mr. Highfield for having directed the minds of elec- 
trical engineers into a new channel. Personally, for the last 
twenty-two years he had had his attention riveted on alter- 
nating current. In England, with the absence of water power 
and comparatively short-distance transmissions, alternating 
current had served, and was likely to serve, for a very long 
time. But this country of ours was only a sinall unit in а very 
great Empire, and looking around the Empire. he felt that the 
scries direct-current system was of the greatest possible import- 
ance when dealing with water power, long distance, and a fixed 
amount of energy for transmission. He had no doubt inat 
the advantages of the system were enormous, but without wish- 
ing to criticise the paper he would like to ask a few questions. 
With regard to the comparison of direct and alternating cur- 
rent, he had had no experience with very high direct-current 
pressures, but looking back to the early days in England, when 
we operated with 5,000 volts. and sometimes 6,600 volts on the old 
series arc. lighting machines, one remembered that overheau 
wire ditticulties were not great, but that the underground con- 
ductors with direct current proved a source of ditlicultv. The 
fact was that direct-current mains. laid underground had 
generally proved a source of greater ditliculty than alternating- 
current mains. This was largely due to the effect of electrolytic 
action with direct. current, and the fact that the negative con- 
ductor attracted moisture, and tended to break down. Per- 
sonallv, he thought the comparison instead of being in favour o: 
the direct-current system was in favour of the alternating- 
current system in very much the ratio of 23 times mentioned in 
favour of direct current. In this he was speaking of his ex 
perience with comparatively small pressures. But put the lines 
overhead, and he was entirely with Mr. Highfield. The ad- 
vantages then were enormous. An allusion was made in the 
paper to a short length of underground cable that had been 
laid. ЈЕ would be interesting to have some particulars of the 
cable, the working pressure, and so on. Another point was th? 
question of alternating-current distribution. He had not 
thought about the series system for twenty vears, but in the 
paper there was a comparison. between alternating. current. and 
continuous current. But, reterring to Mr. Highfield’s diagramy 
of his area, he (Mr. Sparks) did not think he should lay out. 
alternating current in that way. There were some 128 miles of 
alternating-current cable, but there was only a single cable 
per sub.station. It would be better to radiate the cables unt1i, 
зау, No. 4 were reached on one side, and No. 10 on the other, 
aud loop across, and then when Nos. 5 and 6 had been reached, 
to loop round again. ‘Thus there would be two rings, and a 
duplicate supply either way to each alternating-current. sub- 
station, which was a great advantage compared with the single 
supply on the direct-current system. In looking at the demam. 
in the area given in the diagram, Fig. 14, viz.. 7,000 kw., it 
appeared to him that with a station on the edge of the dis- 
trict, the only economical method of supply was by aérial lines. 
If this were not possible, then the station should be in a more. 
central position. With regard to the comparative losses in the 
two systems mentioned towards the end of the paper, in the 
case referred to, he (Mr. Sparks) made it that the direct-current 
loss at full load would be about 6 per cent., so that the alternate. 
enrrent Joss would certainly be a little bit more, but the actual 
units lost during the year would be very much greater in the 
direct. current than in the alternating current. This particular 
example showed that the alternating-current system was tie 
cheaper of the two, so far as the losses were concerned. His 
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last point was with reference to the first part of Mr. High- 
field's first conclusion. *‘The ability to extend the possible com- 
mercial transmission distance far beyond that possible with 
;lternate currents." With this he thoroughly agreed, but witn 
the rest of the conclusion, ''and particularly in those cases 
where underground transmission is essential,’ he totally 
disagreed. 

Mr. T. Hesketu (Folkestone Electricity Supply Co.), refer- 
ring to insulation resistance, said that Lord Kelvin had suggested 
that, viewed only from a scientific point of view, or as a 
laboratory experiment on presspahns and spark gaps, continuous 
current had a very decided advantage over alternate current. 
[һе second speaker had taken the point that advantage in 
favour of direct current over alternate current was 23 times, 
whilst the third speaker had said that on account of the power 
the negative cable had of attracting moisture, and also for 
electrolytic reasons, continuous current was at a considerable 
disadvantage as compared with alternate current. — To his mind 
ail three were correct. Nearly the whole of the trouble they 
were accustomed to in direct-current working was not so much 
caused by breakdowns of dielectrics due to applied E. M.F., but 
was caused by phenomenal E.M.F.'s when surgings or resonance 
effects were set up. In his own station he was running a set 
pactically at 5,000 volts, and the current generated was sent 
some two miles in one cable, and four miles in another. Like 
мапу other stations, he had -had breakdowns varying in degree, 
but he was satisfied from the result of his investigations into 
these breakdowns, that it was not the applied E. M.F. that caused 
the trouble. Resonance effects undoubtedly were set up. In 
one case the electrostatic voltmeter, one of Lord Kelvin's in- 
struments, calibrated up to 3,000 volts, and which would stand, 
in the laboratory, 7,000 or 10,000 volts, sparked across, which 
could поё happen at anything like the normal pressure. <A 
svark from the brush gear, in one instance, jumped a distance 
of at least four inches. This could not have been a spark of 
an ordinary three thousand continuous voltage. It might have 
been dragged out of its track. by the intluence of the fields, 
but a more conclusive proof that resonance effects were to be 
boked to as the cause of the trouble than the applied E.M.F. 
was given. by the perforations which took place in the arma- 
tire windings every time an interruption of this class occurred. 
Following from the cables through the main switches to the 
bzesh holders, and through the commutator up to the negative 
windings on the armature, it would be seen that the first real 
impedance came where one of the conductors left the com- 
mutator segments and passed between the iron of the armature 
end the field, and it was always here that the spark broke, not 
from one conductor to another, but apparently into space, some- 
times leaving a ''pinhole" as large as the point of a lead 
репе]. and at other times as large as 4 in., and a multiplicity 
cf smaller pinholes. These latter he regarded as being much 
more serious in effect than the larger ones, for the reason thar 
they escaped attention, and were not attended to promptly. In 
ene case, owing to the negligence of the switchboard attendant, 
they got the biggest surge they had ever had, and, apart from 
the machine being absolutely destroyed, the commutator was 
burned all the way round, and also, at two places at the cables 
where there were sharp right angle turns, heavy perforations 
‘vere made. From this point of view, one could not but терага 
‘av advent of the Thury system with the greatest good pleasure, 
because, theoretically, at any rate, it was impossible to get 
эх Шабопѕ due to wide variations of current. This was ап 
advantage which far outweighed the disadvantage of electrolytic 
or osmotic troubles. 

The discussion will be resumed to-night. 


ELECTRICAL PUMPING MACHINERY FOR 
PONTOON AND GRAVING DOCKS 


\ BR. W. C. MOUNTAIN commenced his paper on the above 
„+ 1 subject, read before the North-East Coast Institution of 
Losineers and Shipbuilders at Newcastle on March 1st. bv 
"marking that electricity was now being used to such a large 
Ме in all modern. shipyards and engineering works, and 
‘ould be produced at such a moderate price (either by the con- 
cuner's own plant, or purchased from an outside supply com- 
һапу. also at such a low figure) that it became the duty of all 
those connected with the manufacturing industries of this coun- 
try to look into further applications, and he thought that the 
driving cf the electric pumping machinery in graving and pon- 
toon docks was a use to which electricity could be applied with 
the greatest advantage. He would not necessarily recommend 
putting down ап electrical generating plant for driving the 
pumping machinery оп a single or probably even on two docks. 
but where dock owners possess a number of docks there was 
no doubt that one central station which can supply current to 
the whole of them would be found very much more economical 
than having independent steam pumping stations, with a staff 
of men at each dock. The whole question, however, became one 
of cost. and the object of the paper was to bring forward some 
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actual examples of docks driven both by steam and electricity, 
giving the principal data as regards dimensions, pumping 
machinery, and the cost of pumping per ton docked. The ac- 
companying table gives particulars ot the docks described in 
the paper in a condensed form. 

In the case of the electrically-driven pontoon at North Shields, 
belonging to Messrs. Smith's Dock Company, the whole of the 
electrical pumps on the pontoon are attended to by two men, 
and the cost of pumping per ton docked is only °350d. 
There are eight electrical motors of the vertical spindle type. 
each motor being capable of developing 60 effective horse-power 
when running at a speed of 385 revolutions per minute. "These 
motors have run for about six and a half years with very little 
cost of upkeep. The weight of the armature is supported by 
means of a ball bearing. which is carried by the bedplate of 
the motor, and the upper end of the spindle runs in a bush. 
In later types the makers have adopted ball bearings at the top 
and bottom. At the bottom of the vertical shaft of the motor 
there 15 a flexible coupling consisting of a cast-iron plate with 
four steel driving pins, which drives into the lower half of the 
coupling secured to the top of the vertical pump shaft between 
the motor and the pump. The weight of the vertical shaft is 
also carried by a cast-iron deck plate containing a ball bearing. 
so that all weight is taken off the spindle of the centrifugal 
pump. The intermediate bearings are fitted with gun-metal 
brasses and with oil pipes leading down from the back, so that 
each bearing can be lubricated. The pumps are of the vertical 
spindle type with the delivery branches placed horizontally, 
the water being brought in through a single inlet at the bottom 
of the pump to a single-sided impeller. The valves for con-- 
trolling the pump are worked from a deck-house, and the switch- 
ing and starting gear in connection with the motors are also 
worked from the upper platform. 

As a comparison between the electric and steam-driven pon- 
toon the figures relating to a steam-driven pontoon belonging 
to the same company will be of interest. This dock is, how- 
ever, smaller than the electric pontoon. which would, to some 
extent, account for the higher cost of docking. 

A comparison of the cost of pumping a large pontoon dock 
with that of a smaller dock, such as the Aberdeen pontoon dock, 
is interesting. The type of electric motor used on this dock is 
exactly similar to the motors on Messrs. Smith's Dock Com- 
pany's dock, with the exception that in the case of Messrs. 
Smith's the motors are of 60 horse-power, and in the present 
case 20 to 25. The method of attachment of the pumps, vertical 
shaft, and other details ате also similar. 

The next column in the table relates to Messrs. Austin and 
Sons’ electrically-driven pontoon dock, Sunderland. It is inter- 
esting to note that the costs per ton docked by Messrs. Smith's 
Dock Company, and Messrs. Austin and Sons so nearly corre- 
spond, namely, ‘350d. and *323d., respectively. 

The above examples are exclusively pontoon docks, but elec- 
tricity can be quite as economically applied to the driving of 
pumps on graving docks, of which examples are also given in the 
table. 

The Blyth Shipbuilding Company were fortunate in being 
able to obtain a supply of current from the Northern Electric 
Supply Company from their Blyth station, and they decided to 
vtilise this current for driving the machinery in connection with 
the two docks. "his dock was originally driven by two steam 
engines driving the main pumps, and two small engines driving 
the drainage pumps, and the problem which had to be faced 
was to supply motors which could fit on to the foundations of 
the steam engines and enable the change over to be made in 
the shortest possible time. "The author therefore designed two 
special multipolar motors, which were built to fit into the space 
between the two existing centrifugal pumps. Each motor is 
entirely self-contained. that is, the shafts run in their own bear- 
ings, so that either motor could work independently of the 
other, each motor normally being of 105 effective horse-power 
when running at a speed of 250 revolutions per minute. The 
motors in connection with the drainage pumps were of 40 and 13 
horse-power respectively. The actual change over from steam to 
electricity was carried out over a week-end, so that the Blyth 
Shipbuilding Company’s docking arrangements were in no way 
interfered with. 

This installation has been running for several years without a 
hitch of any kind, and is a practical example of how an existing 
dock, with its steam machinery, can be converted into an elec- 
trically-driven dock at a very small expense, and with very 
satisfactory results from a working standpoint. From figures 
supplied by the Blyth Shipbuilding Company to the writer, he 
has ascertained that under the old steam pumping the cost for 
coal. stores. wages, and water for boilers, for emptying the 
dock about twenty times, was £169 9s. 7d. With the electrical 
plant, for emptving the dock nineteen times, the cost was 
£99 9s. "This shows a verv considerable saving. 

In the case of Messrs. Robert Stevenson and Co.’s new steam- 
driven dock at Hebburn,. it will be noted that the cost per ton 
docked is higher than with anv of the electrically driven docks. 
with the exception of Aberdeen, but this is due to the fact that 
the total tonnage docked in the latter was small. 

An example of gas-driven dock is given in the last column 
of the table. А gas-engine applied in this way has some of 
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Хаше of dock... 


Austin and 


зе Smith's Docks, Aberdeen. Sons Blyth. R. Stevenson, Hebbnrn,  „ Wear Com. 
ы Wear Dock. No. т Graving D. 
М ч s Se Se 
Power used for pumping W ge ш n. East Pontoon. | | No. 1. | No. 2. 
Capacity of dock (tons) ©... ha steam electric electric electric stean раз 
Size of dock—leneth (feet)... "435 3.200 425 2.6008 sis ies 1,760 iav.) 
width A e 3:5 126 4090 317 320 100 . 
see sae Svr 50 37 51 nA "m ‹ s 
drau M f › no bo v0 P" 
gut on cill 21} 20} 15 1s’ g” . 29 TC 
Tons of water to empty i | ~ | 63,200 
pty 8,500 5,170 632 3,875 12,000 7,000 | 96.000 at 26' | 10,032 
Head i draught 
M s DER MES NE ш 22 20 15 10" 21' 30' 39' s" 
гаре ET - Ж vds js К lu 64" lo ves 20' 
Pumps, type . RAEE Clark and Stansfield ; : ' ics 
ups, type se — uwe e e es Vert. cent. \ lino cente } vert. centr koriz, centr. horiz. centr. Tangye horiz. centr. { Tangy: nitie; 
number T gus ds iu: 8 | 4 9 "4 9 „ ш 
diameter of discharge Pipe an | . IS | 227 12" 18" 48" impeller 45^, 12" impell. 21 
capacity (galls. per iniu. each)... | 7,930 7,240 3,990 E 8.400 $0,000 9,32) 
| 2 engines vert, comp. 
Motors, number di x oe н N 2 4 2 | direct epld, 2 Tangye gas 
h.p. each T wes Lo. es 60 16:9 10 105 134” aud 27^ 7 26e 


cost of upkeep very slight 


Current, source 2 200-kw. sets 2 mar, boilers 


£2 per year 


town supply 


£20 per year very slight eacit 


~. engines ef dehy, 
20" 
| 350 I.H.P. each J 


town supply town supply 


voltage Ш.Ш. 460 D.C. 220 D.C. 220 D.C. 460 D.C. 
consuuaption (DB. T. U.) to empty 276 13 123 460 312 
price per unit sn ба Va, “l. 124. 1440., less 5 — E i 
cost per lift 29j. 3;3 13/9 40/0 35/4 ?0,3 gas, 1.10 
і 
Time to empty (minutes) ... "m id 40 34 35 25 190 150 m 
Meu, nuniber .., И wale Ууз К 2 4 2 1 1 2 1}=3 for ? docks 
wages cach per week - "m 36/- Sat 30:-3 Lat 18/- at 50--, & 36/- 24/- 2Nj. 36j- 36: 
Number of vessels docked per year 144 LE 324 $3 ene вө 4640 pumpi a 
Gross tonnage docked per year . 2072.533 239,719 50.000 211,000 183,000 124,000 189,896 "TD 
Approximate value of pumping plant £3,708 £2,000 41.060 £1,400 | £1,700 £7,000 "mm 
Cost per ton docked, power i Via "079 22 253 "064 224 959 өөө "Me 
int. and depr. (16 | ) dL» 201 51 "qu 133 S85 Ох 
wages sie "089 252 ө» 10) 056 -114 gh 
350 "705 1712 323 413 444 1:093 1495 


Total cost per ton doeked (] ence) 


a лнй "C(—  "—————————————EHRHERÓ 


es of an electric motor, as it сап be started and 
time, and it is not necessary to keep up steam 
a staff of men always on duty for that 


the advantag 
stopped at any 
in boilers or to have 


urpose. 
i Mr. Mountain also showed a number of lantern slides of these 


and other electrical Cock-pumping plants. 


A I2-MILE SERIES CONTINUOUS-CURRENT 
TRANSMISSION 


'Electricien of February 9th, in a description of the electric 
Ко in the department of the Rhone, includes the 
transmission from Plombiere (Savoy) to Lyons by the Thury 
continuous current high-tension system, The aerial line is 
nearly 112 miles in length, and is connected at the suburban 
receiving station of Vaux-en-Velin to the station in the Rue 


d'Alsace in Lyons by about 23 miles of underground cable. The 
current in the circuit is maintained at 75 amperes, and as the 
total line resistance 1s 100 ohms, the ohmic drop in the line 15 
7.500 volts, equal to 562:5 kw., or about 15 per cent. of the full 
load output of the generators. At V aux-en-\ elin there ч three 
motors, Which drive three-phase generators supplying the net- 
work of the Société Grenobloise de Force et Lumiere. These 
motors work at a pressure of 3,820 volts. At Lyons there are 
five similar motors driving continuous-current, machines. These 
eight motors, therefore, utilise between them 50,560 volts. The 
motors have double armatures, 50 that the voltage per comniu- 
tator is about 1,910. If the speed of a motor rises more than 
15 per cent. above the normal, it is automatically short-circuited, 
and the same thing happens if the pressure across 1t rises more 
than 10 per cent. The brushes are controlled by a centrifugal 
governor in such a way that at no load they are in line with 
the poles’ centres. and the motor torque 1s Zero, whilst with 
increasing load the brushes are movet towards the full load 
position in line with the extremities of the pole horns. The 
motor fields are series wound, so that the excitation is not 
varied. The description concludes with the remark that this 
installation has proved that the Thury system 18 really practical, 
and presents every guarantee for reliable operation. 


Royal Institution.— The following are among the Lecture 
Arrangements at the Royal Institution after Easter :— Prof. 
G. H. Bryan, Two Lectures on Wings and Aeroplanes; Prof. 
W. Stirling, Three Lectures on Stimulation, Luminous and 
Chemical; Prof. Sir James Dewar, Three Lectures on Chemical 
Progress— Work of Mendeleeff and Moissan: Prof. S. P. 
Thompson, Three Lectures on Studies in Magnetism (The 
Tyndall Lectures). The Friday Evening Meetings will be 
resumed on April 12th. Discourses will probably be given by 
lames Swinburne, Esa., Prof. J. A. Fleming, Prof. Sir James 
Dewar, and other gentlemen. 


MUNICIPAL ELECTRICAL LOANS 


OR some time past, the Council of the Incorporated 
. Municipal Electrical Association has been desirous of ob 
taining an interview with the President of the Local Govern 
ment Board relative to Local Government Board loans tor 
electrical. purposes. To this end, it recently approached a 
number of Members of Parliament with a view to a meeting 
being arranged, whereby representatives of the Associatiun 
might wait upon them and explain their position in the hope 
of securing their co-operation in getting the President of the 
Local Government Board to grant the Association an interview 
at the earliest possible moment. Through the courtesy of Mr. 
W. Howell Davies, M.P., arrangements were made, and a 
meeting was held on Wednesday last at the House of Com 
mons, when a deputation waited upon several Members ol 
Parliament with the object above stated. т 
Among the questions of great importance to municipalities 
owning electrical undertakings, which were raised at the meet: 
ing (which was not open to the Press), were the following :— 
A. Charging to revenue account of :— | 
1. Wages, paid to permanent employees engaged on capital 
work, of (a) workmen, and of (b) salaried officials. 
2. First cost of spares. 
3. First cost of numerous short-lived assets (meters, аге 
lamps, &c.). 
B. The sanctioning of loans for trading capital. 
С. The suspension of interest and sinking fund payments. 
D. The payment of delegates’ expenses to I.M.E.A. meetings 
E. Limitations of Local Government Board inquiries. 
F. The granting of loans for replacement of short-lived assets. 
An effort is now to be made to induce Mr. John Burns, а 


President of the Local Government Board, to receive à deputa- 
tion on the subject. 
Empire Electric Light and Power Co.—The Official Re 


‘ » = : et 
ceivers summary of accounts under the winding-up ord 


made against the Empire Electric Light and Power Compr’ 
(Limited), has been issued. The company was promoted ш 
October, 1903. with a capital of £50.000, for the pue 
promoting the Romford Electric Tramways ап other е x 
trical undertakings. The Chesham апа Romford T 
lighting provisional orders were afterwards acquired. о 
solvency of the company is attributed to want of Mee 
capital to carry out the contracts for which Pani 
powers had been acquired. Of the amount due to unse "he 
creditors £20.098 is owing principally to trade creditors. А 
losses and depreciation not written off the compa е 7320 
and now written off bv the directors amount to 


. . * ‹ { an 
which include a loss of £5.131 on the Chesham MS 


09.882 on the Romford contract. The machinery. , £19.716. 
ke. at Romford are valued as a going concern A" 7 bank 


Walter Allnutt, of Hamilton House. dns oda 
of the comp 87 149 as th 


` 


Mr. 
ment, has been appointed liauidator 
of 14.626 shares were subscribed out of a total о 
result of a private prosnectus. 
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PETITION FOR THE REVOCATION ОЕ S. G. BROWN'S PATENT 
THE JUDGMENT 


N the Chancery Division of the Hign Court. of 

Justice on Monday last Mr. Justice Neville. de- 
livered hiis reserved Judgment in the matter of 5. G. 
Brown's patent. 

His Lordship said :— 


In this case revocation is sought of Brown's patent, No. 1454 
of 1859. ior improvements in electric telegraph apparatus. 1he 
invention. claimed relates to what is called the relay at the end 
of long submarine cables, and сЇіапиѕ to give a certainty ot 
contact in the case ot тееџе electric currents and also. te 
eliminate a varying zero in the recording mstruments, and to 
give a better definition of the signals than had previously been 
obtainable. 

In the case of submarine cables no satisfactory relay was, 
previously to. Brown’s patent in. 1599, devised, апа retransmis- 
sion had to be pertormed by hand. Much attention. has been 
directed to the subject, the want of such apparatus being well 
known and widely telt by the workers ot cables. It is not 
disputed that Brown has provided an apparatus which deals 
satistactorily with the matter. His system is used in connection 
with the greater part of the cable mileage in the world, the 
receipts trom licensees amounting to some £7,000 рег annum. 
The auficulty with regard to providing а satistactory relay in 
connection. with submarine cables arises from the length and 
capacity of the cables, the current at the receiving end being 
extremely attennated and the signals being retarded at their 
reception and prolonged at their conclusion by the charging up 
and discharging of the cable, and by the presence of earth 
currents. These currents have been collectively: described with 
«Иепе accuracy for the present purposes as slow irregular 
curcents, Signals transmitted by cable may be recorded at the 
receiving end by an apparatus invented by Lord Kelvin, known 
as the syphon recorder. It is with an instrument of this 
character that. Brown's relay is used. Really а syphon recorder 
consists of a coil. air-insulated, suspended between the poles of 
à magnet, the signals detlecting the coil towards one or the 
other pole according to this polarity, ie., according to whether а 
positive or negative current is transmitted. To the coil is 
attached an arm, which records its movements upon a tape. One 
of the effects of the irregular currents is to occasion what is 
called а wandering or varying zero, that is to say, the mean 
line between the extremity of the deflections in opposite direc- 
tions caused by positive and negative signals, instead of running 
straight, wanders up or down in cases where several signals of 
the same polarity succeed one another. This result, though not 
of serious. importance for the purpose of recording a message 
where the limits of the tape are not exceeded, is fatal to the 
working of a relav, some of the signals failing to make the 
contact. with the relay circuit necessary. for retransmission, or in 
some cases forwarding the wrong signal. For the purpose of 
mitizating the effect of these slow irregular currents, condensers 
are used. but, in the case of condensers of the size suitable for 
long submarine cables, the zero is still found to vary owing to 
what Brown calls the charging-up action of the receiving con- 
denser, This description of what takes place has been taken 
exception to by the petitioner's witnesses, but after hearing the 
evidence, it seems to me sutliciently accurate. Brown's apparatus 
15 desiened to eliminate the irregular currents, to improve the 
contact made by the moving tongue attached to the svphon 
recorder, and to reduce the friction so as to facilitate its move 
ments. Broadly speaking. he secures these results. first by 
short circuiting or shunting the receiver by means of a closed 
coil or magnetice shunt. so devised and adjusted as to allow the 
Passage of the slow irregular currents’ through. the shunt to 
earth, while the signalling current is stopped and passes through 
the receiving instrument. For this purpose he uses a magnetic 
shunt of low resistance and high self-induction. For the pur- 
pose of improving the contact he uses condensers, shunting the 
relay ая shown in Figs. 7. 8, 9. and 9a of the patent.! And to 
reduce friction and secure an improved means of making and 

reaking contact with the relay circuit, he makes the tonne 
hear lichtly upon the surface of a ranidly rotating metallic 
drum, subdivided by an insulated strip down the middle, upon 
me the tongue normally rests. but проп being moved to one 
I: e ar the other hv the swing of the coil when actuated hv the 
Wai current, it slides upon one or other of the metallic 
the TERMES and thereby makes contact with one or other of 
io tha circuits according to the polaritv of the sirnal actuat- 

– (ле coil. He also shows a drum divided into five sections 
ML arranged so that, when the tongue reaches the 
in the “Hons, if reproduces the variable effects on the zero. but 

е opposite direction, and thus controls the wandering; but 


1 See Electrical Engineering of Feb. 21, p. 343. 


Миз device is not claimed and no point was ultimately made 
upon It, . 

Lhe „petitioner claims that the patent is bad for various 
reasons which L will deal with seriatim presently. The evidence 
ot his witnesses, Mr, Swinburne and Protessur fhompson, taken 
as a whole, appears to me to amount to this, that the problem 
which Brown pretends to have solved was, in truth, no problem 
at all, but that the want ot suitable relay, endured for some 
60 or 40 vears by the cable companies, is due to the abysmal 
ignorance of cabie electrical engineers, who, auring any part of 
that long period, had only to apply to professors of mathe- 
matical electricity to be put in the way of immediately supplying 
themselves with that for which they have so long been groping ; 
that Brown has invented nothing, but has merely, out ot the 
stock of knowledge common to all properly-instructed elec- 
tricians, applied certain. known devices to secure certain results 
which were known to follow from them without the exercise of 
any ingenuity. Against this I have to set the evidence of men 
engaged in practical cable work who know what they wanted 
and knew they were unable to get jt, although their wants were 
widely known and their cables apparently open to the experi- 
ments of the proposers of any likely device, including the present 
petitioner, who had obtained a patent for a rival device a few 
days before the date of Brown's patent. It seems to me that 
the petitioners’ witnesses have confused theoretical knowledge 
of electrical. principles. with. the knowledge necessarv for the 
practical adaptation of electrical apparatus for a definite and 
novel purpose. 

In my opinion, Brown's specification discloses ап invention 
of novelty and merit, and I will now proceed to deal in detail 
with the objections which have been taken to the validity of 
the patent. 

In the first place, I may dispose of the objection that Brown's 
alleged disclosures were within the knowledge of electricians at 
large by saying that the text-books referred to appear to me 
to deal either with particular electrical contrivances, or with 
reneralisations based upon tnem, while the knowledge professed 
y the witnesses themselves was something widely different from 
the practical information communicated to the public by Brown. 
The other points chiefly relied upon for the petitioner were :— 
first. with regard to Claim 1. that the claim, as it stands, 
would include the apparatus Figs. 8, 9, and 9a without the 
condenser, which is adimittedly old, and that the disclaiming 
note! cannot be read into the claim, for that would be to 
enlarge the claim by adding а condenser to the parts of the 
combination claimed. I do not think this contention sound. 
The disclaiming note reduces the generality of the claim by 
limiting it to those combinations of the kind described alone 
in which a condenser is used as shown. J think, therefore, 
that upon the true construction of Claim 1, taken with the 
rest of the specification, it relates to those combinations only 
in which a condenser is used as shown. 

The next point was that both Claims 1 and 2 had been 
anticipated, Delany having in his patents shown similar com- 
binations.? The points here are, T think, whether Brown's 
moving surface is the mere equivalent of Delany's vibrating 
tongue or contact, and, secondly, whether Brown's condenser 
is applied for the same purpose as the condenser used by 
Delany. Now a vibrating surface is, in а certain sense, а 
moving surface, and the question is whether it is а moving 
surface in the sense intended bv Brown. I think not. Vibra- 
tion as a means of facilitating the motion of the relay arm had 
been repeatedlv tried without success, and, I think, taking 
the whole specification together. Brown's claim is limited to a 
moving surface of the kind described, i.e., to a sliding surface. 
In this connection I may say that I think Brown's statement 
in his paper wiat. friction is reduced either by sliding the relay 
arm or the contact surface, which he there savs is the same 
thing, cannot fairly be used as an admission that for all 
purposes it is immaterial to which of the two the sliding 
motion is given; though both alike тлу reduce the friction, it 
seems to me that for practical purposes the use of a sliding 
relav arm might well prove disadvantageous. This point, how- 
ever, 18 immaterial if, as T hold, Delany did not use a sliding 
surface. It is then said that, inasmuch as Callendar and 
Varlev had both shown a relav arm brought into contact with 
a rotating wheel or disc bv the oscillation of the coil of the 
recorder, there was no invention required for Brown's adoption 
of his sliding contact. Tt seems to me that this is not so. It 
is to be remembered that both Varlev and Delanv failed, and 
even if Brown had merely combined some of the parts em- 
ploved by Delany with some of the parts employed by Varley, 

1 This refers to the amendment of the Patent, the extent of which was made 
clear in our reprint of the specification, Electrical Enginecring, Feb. 21, Pp. 350- 


354, — Ed. E. FE. 
2 Electrical Enainecring, Feb. 98, 1907, p. 398. 


and thu duce P 
cited d a gae нне apparatus, he would have been 
rotating drum instead of : At Delany had used Brown's 
те. stead of the insulated plate, and abandoned 
he did ots uA E ` ae е пе, but 
purported to be in Оаа it Dum Pan UE us 
Mr. Swinburne thought pos | k p b a 
Down uS woule work, though not so well as 
vns; but I think this was due to a modification which 
approximated to Brown's by substituting а more or less sliding 
contact for the “fine vibrations" disclosed in the specification. 
| The next point is with regard to the use of the condenser 
in Figs. 8, 9, and Sa. In Varley of 1856 the use of induction 
plates or condensers for the purpose of reducing sparking in 
relays of electric telegraphs is specified. | 
of 1890, contacts of a relay are shown shunted by condensers, 
and the specification proceeds, as "is usual to prevent spark- 
ing. ‘There is, I think, a consensus of opinion that Brown’s 
discovery that the use of condensers as shown in Figs. 7. 8, 9, 
and За operates to reinforce the current, and thus improve the 
contact, 15 new. It was not known that apparatus such as that 
shown in 195. 8, 9, and Qa, hitherto. unreliable and useless 
for the purposes of relays to submarine cables, would thereby 
be made ot practical utility. It is sud, however, that, although 
this was unknown, the property must have existed in com- 
densers betore Brown «iscovered it, and, consequentlv, where 
con.ensers were used in such instruments as that shown in 
Delany of 1890, they must have operated in a manner differing 
only in degree from that in which they operate in Brown's, 
and that, tnerefore, Brown's invention was anticipated. There 
appear to me to be several answers to this contention. | The 
conditions under which they were employed in Delany's in- 
strument are dissimilar to those under which they ате em- 
ployed in Brown's, notably in the absence of a sliding. contact 
in Delany, and it seems to me on the evidence somewhat rash 
to assert that they do in any practical sense operate in the 
same manner; moreover, a difference in degree may make. and, 
in the present case, if that be all. does make, the difference 
between success and failure; and. finally, their use 18 only 
indicated for the purpose of reducing sparking, which is 
practically non-existent in the contacts of a relay at the end 
of a long submarine cable. The public, theretore, were never 
informed. that condensers could he usefully applied. for pur- 
poses to which Brown applies them, no one being aware of 
that fact until o discovery. l think, therefore, that 
"lai and 2 are good. | ‚ 
ол e for Prown's magnetic shunt. І think that this 
method of Brown’s is both novel and ingemous, ] have already 
mentioned that, according to the evidence, the wandering or 
variable zero occurs where signals of the same polarity succeed 
one another, and is due to the action of slow, irregular curreats, 
which retard the signal at the outset, and prolong it at 
conclusion. The operation of the magnetic shunt devised у 
Crown is to allow the slow, irregular currents to pass and | 
stop the signalling currents, causing them to pass through | е 
receiver. This he achieves by having a low resistance in his 
shunt and a much higher resistance п his A бу 
example given. in the specification 15 а pee o ршн 
in the magnetic coil and 500 ohms in the receiver. e use 
of inductive coils was old. In 1862 Varley took out a pata 
for a number of improvements in electric л The 
first part of the invention 18 stated to consist in ane 
for electro-telegraphy the increment and decrement of electric 
currents instead of the flow of the current itself. Several 
modes of carrying this idea into effect are specified. The 
fourth mode, on p. 8, is alleged to be an anticipation. The 
description includes a magnetic or induction coil, pu 15 not 
easy to follow, and two interpretations of it were admitted to 
be possible. бо far as it has been made clear to my mind, the 
method differs essentially from Brown s. An induction coil has 
also been used in telegraph apparatus as described in Wilhams. 
Here, again. the method employed seems to me to differ from 
Brown's. There 15. however, one point in particular which. I 
think, is fatal to the contention that either of {һе two 
methods last described is an anticipation, and it is this, that 
in both of them the resistance of the induction coil is to be 
equal to that of the coil, or part of the coil shunted. Now 
the essence of Brown's method 18 the difference in the resist- 
ance of the magnetic shunt and the receiver, and it has been 
shown by experiment that, if the two resistances approximate, 
the zero is variable. If. therefore, the induction col sug- 
gested by Varley and that deseribed by Williams were used 
in the manner specified by Brown, they would both inevitably 
fail in producing the result achieved by hun. It is said that. 
nevertheless, having regard to the information given by 
Varley and Williams. no incenuity was required to devise and 
use the magnetic shunt in Brown's apparatus. The admitted 
historical facts of the case seem to me to give a conclusive 
answer to this argument. 

The next objection is as to Claim 4. The employment of 
initial excitation for the purpose specified is admittedly novel 
and inzenious. but it is said that the direction to connect 
with “апу suitable source of electricitv for exciting the said 
coil. preferably by an alternating electric current," 1s misleading 
inasmuch as a source of electricity might give a continuous 
current. which would not excite the coil. It is suggested that 
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à continuous current uscd with an interrupter would give an 
Inicrmilctene carrent which would nave the «desired. cea, 
though to a Jess extent than an alternating current; but, apart 
iran ais, d do nut think that an inventor who specnies an 
eiicient metnod ot performing the desired operation, but sy 
that any otner suitable metnoa may be adopted, аллаа 
his patent it it should tuin out that the method speched ty 
him is the oniy suitable method. ‘There seems to me a dis 
tinction between this case and the case of a pateniee sayin 
that any known method of producing a result inakated ma 
be used when in fact one or more of such known metho: 
would fail. | 

‘This brings me to the last objection, that Claim 6 for à 
closed circuit mdnetive coil, placed in the fork of the hide 
oi a duplex line, and in series with the receiving instrumen 
for the purpose of preventing Jar to the receiving dinstrumey 
where a curb transmitter is used, is bad tor want of subje: 
matter. It appears that no such device was in use leíore, an 
that the jarring in question was a serious evil, so much s 
that it is said to have resuited in some cases in the abandon 
ment of curb transmitters. 1 have here to determine uws 
a contlict. of evidence, Although the closed. circuit mesi 
coll] was old, it had never been employed for the pumpes 
specified. by Drown: and. having regard to the fact that i 
successfully met a recognised. ditliculty in a nove] manner. | 
find that there was suthcient Ingenuity in its adopu u 
support tne claim. 

Nome point was originally made with regard to the айе 
insutticiency of Brown's specification, but I think, after the 
evidence, this was not seriously pressed, or, at all events | 
was not convinced by it. In one particular, however. it xe 
insisted on. It was contended that Brown's description. М 
his magnetic saunt was too vague in that it did not gv 
the time constant, i.e., the reiio between the self-in ater. 
and the resistance. 1n my opinion, the evidence shows thit 
there is no diuticulty in following the specification and m 
making an induction coil on Brown's instructions suitable tc 
апу given conditions. Upon this particular point the pr 
tical men called by the patentee were not cross-examined, — 

| come, therefore, to the conclusion that the petitioner te 
failed to establish any of his objections, and the pett 
must be dismissed. with costs. 


THE LIMITS OF THERMAL EFFICIENCY IN 
INTERNAL-COMBUSTION ENGINES 


PAPER was read on the above subject by Mr. Pozak 
i Clerk, M.Inst.C. E., at a meeting of the Institution of Ut: 
Engineers. on Tuesday, February 26th, Sir Alexander Kennedy. 
E.R.S., President, in the chair. PM 

The Institution Committee on the Standards of Efherency ө 
Internal-Conibustion. Engines, among their recommendations p 
to the standard engine of comparison for internal-conibusiet 

motors, recommended that. for the purpose of the standard. з 
assumed to be a perfect gas having a value of y 214 should ^ 
taken as the working fluid. For the ordinary four-stroke «yer 
engine, the formula giving the efficiency then is 


/'1^ 04 
= 1 _ - ; 
кае) 


1 . f 25. 
where — is the ratio of the minimum volume to 
r 


volume. The committee were satisfied that with a 
giving their best economy, the actual ећсепсу divide Ee 
ideal efliciency determined by this standard could be En 
ру a ratio which varied between 0°5 and 07. This UE NE 
from separate tests made by Professor Meyer anc . Ed 
Burstall. Professor Burstalls tests also showed how b em 
design would decrease the ratio, as in some of his m 
involving greatly increased cooling surfaces were a MET 
increase the compression, and меге found to со! id 
diminish the ratio. ‘These tests showed. further pm s 
flame-temperature also decreased the ratio. The 4 ot the 
quired, however, further knowledge as to a the? 
dimensions of the engine on the ratio, and accort ок 
made tests on three engines of 5 in., 9 in., and e in. aie 
cylinders respectively. giving 6, 24. and 60 i. | cent, an 
engines, taking the mechanical efficiency to he 88 P ele ellicien? 
calculating the i.h.p. from b.h.p., they found that. The tet 
ratios were 0:61, 0°65, and 0769 in the three a chanz 
showed, therefore, that by bearing in mind the de 
in the ratio due to difference in dimensions, 4 Ln al 
tion to the best indicated etticiency to be ен ns 
compression could be obtained by the use of ae of the ene!" 
between 0°60 and 0°70, according to the dimenstone 77 5: ans 
The tests also showed very clearly the small more piere jean. 
of large engines ip comparison with smail WT h.p. 
only 12 per cent. increase between © h.p. an the engin” 
possible etlicieney with the actual Huid used Mia standard. 

known to be less than that given by the au RE 
committee considered that a definitely EO ыл a patt 
which the actual efficiency could be deduced by ! 
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pher found experimentally, allowing tor the impertections. of 
the engine as Well as tor variations in the properties of the 
working fluid, should be adopted until the properacs of the 
working fluid. were accurately known, The author has examined 
the results of the test made by the committee, and has made 
some further. experiments on the large engine used in. the 
test, with a view to finding the true heat-distribution in the 


engine. 


Ihe balance sheet given by the committee is as follows :- - 
L. H. X 
Exhaust waste - 45:3 40 0 39:5 
Jacket Waste .... ... ... 2:35 283 25'0 
Radiation baat Sede, а 76 10-0 т 
В.Н.Р. La MEO XA x 2067 28S 3 29 8 
G31 107 6 101:6 


In obtaining this balance sheet the exhaust waste was deter. 
maned. by calorimeter, Jacket. waste measured, and the radiation 
Included friction of the working parts. ‘The b.h.p. was deter- 
палеа by rope brake. [n order to reason as regards properties 
of the working third, 1t is necessary to know the thop., the loss 
ob heat during explosion. and expansion, and the heat in. the 
vases at the end ot expansion, These. quantities аге not given 
in the ordinary balance sheet as determined above. lu the 
ону test the Jacket. loss is always over estimated, because 
some heat which ought to vo to the exhaust calorimeter flows 
to the water jacket atter the openina of the exhaust valve and 
all throngh the eahout stroke or the engine. The piston friction 
abo will appear an the watergacket. The author has therefore 
атте to adjust the balance sheet trom data given ain the 
committe! s report. baking the me Волка etheaencies for the 
tires en thes, Lo Ro and N. as 084. O85, and 085, the friction 
pereentaze of total heat as 51. 3, amd 49 resper lively. Deduct- 
102 tuts trom the jacket waste, corrected values tor heat. to 
Water jacket, 21, 268. and 226 per cent. are obtained. Using 
these values, and reducing: to percentage, assume that the error 
in total heat as not in the pho. item, a new balance sheet is 
obtained :- - 


12, К. X. 
Exhaust waste бз» xi 41:1 31:1 39 9 
Jacket waste... = TE э”. . fs 
True radiation X udi zr eee ds 
1.H.L. ue edis т ЗІС ar BAT 
1000 1000 100-0 


The ideal etliciencies in these engines are practically the same, 
and assuming that one third of the heat going to the engine 15 
converted to work, and that the heat loss occurs near the 
banning of the stroke, the difference between the jacket plus 
ivnation losses in any two engines should be three times the 
diterence between the ih.p.’s. In the L and N engines this 
Is lound to be exactly the case. ‘The jacket waste in the L 
enzine is evidently too. low, and on the above considerations 
Should be 341. This value of jacket waste for the L engine 
Will give an exhaust. waste of o41, which is practically the 
same as that determined by calorimeter. 1t appears, therefore, 
that in the L engine some heat which should have appeared in 
the Water jacket has been lost. This corrected balance sheet is 
probably more accurate than that obtained. in the test; but 
there as still some heat found in the water-jacket which should 
be in the exhaust. The experiments give no means of deter- 
mining this amount. The balance sheet, however, gives a 
method ot calculating the maximum possible ethciency of the 
actual fuid. Adding exhaust waste to 1.h.p., and dividing i.h.p. 
by the sum, possible etliciencies For the three engines of 0482, 
045, and 0:465 are obtuned. In obtaining these etliciency 
о however, it has been assumed that the heat is lost at 
the besinning of the stroke, and therefore the values are not 
accurate, [f the distribution of heat loss were known, the true 
adiabatic could be constructed and correct. results obtained, 
E the results, indicator diagrams which give the 

mean pressure have been studied. From the composition 

of the exhaust gases and the charge temperature, the weight of 
the charge is found to be 014 Ib. From the diagram, the tem- 
perature drop from the end of expansion to charge temperature 
IS l.i45* EF. The specife heat of the gases by weight, assumed 
eee is 0:185. From these values, obtained from. the num- 
si Ala i the committee s report, It appears that 45 per cent. 
| t heat ot the combustible gases is accounted. for in the 


exha Thies - 

haust. This gives a balance *shect for the N engine :- 
Ex Per cent. 
ee waste | a ; " oy oS e 40 
Ja ket waste and radiation ... us " ims 
Н.Р, o. 34:7 


= dst here would. obviously be greater if specific 

нш CA with temperature. I: rom this balance sheet, cal- 

{а Өй еп е; an беш of 0447 is obtained; with air, 

diti иңү A would be (49. "These considerations show the 

Ше d sina the actual tuid as a standard. In spite of the 

omn Ji expended on the experiments, only a rough approxi- 
ie true heat distribution can be arrived at. 
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In 1584 the author made experiments on cooling atter explosion 
in a closed vessel. Many other investigators have since done 
similar work, but cooling of a cylinder having a moving piston 
had never been investizated. [he author made further experi- 
ments, and determined the cooling in the А engine. The engine 
was run at normal speed, and when a charge had been drawn in, 
the rollers actuating the inlet and exhaust valves were slipped, 
so that the valves. remained. shut. ‘The explosion then took 
place, and the gases. instead of being discharged, were alter- 
nately compressed and expanded. An indicator card gives а 
cooling curve, showing temperature fall during successive revolu- 
tions cf the engine. From these cards the mean apparent specifie 
heat of the gases in the cvlinder has been deduced, the gases 
bemy practically the same composition as those in the committee 
trials. The values given increase with increase of temperature, 
aud have been called apparent specifie heat values, because 
certain facts discovered are inconsistent with the change being 
entirely specifie heat change. Calculations assuming these num- 
bers to be the true specific heats are, however, very nearly 
accurate. From the cooling curves and specific heat values so 
determined a balance sheet has been obtained for the X engine 


as follows :— 
Per cent. 


Heat flow during explosion and expansion 161 
Heat contained in gases at end of expansion 49:5 
54:6 


Indicated work ee D used wu CE 


Comparing this with that found by the committee, it is seen 
that the indicated work is the same in both. ‘There 1х, however, 
less heat fow during expansion, and move heat in the pases at 
exhaust. This shows that about 21 per cent. of the heat in the 
gases at the end of expansion goes to the water-jackst during 
the opening of exhaust valve and exhaust stroke. “This is con 
sidered a more accurate balance sheet than has yet been obtained. 
Calculating the ideal etlicieney as betore, the value 41 per cent, 
is obtained. From the values ot specific heat given, the adia- 
batie may be calculated. from which the ideal etlicieney is found 
to be 59:5 per cent., showing that the actual engine has con- 
verted 88 per cent. of the heat which it possibly could convert 
into indicated work. The new method has been checked by a 
test of a small Stockport engine in the author's laboratory, which 
gave similar results to those given by the А engine. 

Tables have been calculated showing the ideal efficiencies for 
different. compressions using the specific heat values given, and 
show that roughly the air standard is 20 per cent. too high. 
and that if gamma be taken 1:285 for the explosion line, and 
1:37 for the compression line, the change of specific heat. between 
1.7009 C. and 1.0009 C. commonly used in practice is too small 
to produce much error. More investigation is, however, required 
before even the apparent specific heat. values can be accurately 
known for the various mixtures used in internal-combustion 
motors. Much has been recently done, including experiments by 
Professor Hopkinson, Messrs. Bairstow and Alexander. and 
Professor Burstall ; but until further knowledge is obtsined the 
air standard, as defined by the committee, gives the best basis 
for comparing the performances of different engines. 

Appendices were added to the paper showing the method of 
calculating the suction temperature, charge temperature, exhaust 
temperature, and charge weight, and also method of calculating 
the adiabatic and ethiciency for varying specific heats. 


Board of Trade Report on Parliamentary Bills, &c.—A report 
by the Board of Trade upon all the Bills and Provisional Orders 
which will be considered by Parliament in the coming session 
relating to electricity supply, railways. tramways, &c., has just 
been issped. Including the London Electric Power Bills, there 
are eleven measures relating to the supply of electrical energy, 
and the proposed capital amounts to £16,166,666. From this 
should be deducted the £6,000.000 capital of the London and 
District Electric Power Co., whose Bill. as announced in our 
issue of February 21st, is not to be proceeded with. The Nomer- 
set Power Bill has also been dropped. Bills relating to. tram- 
wavs, &c., number seventeen, of which sixteen relate to England 
and Wales, and one to Ireland. These propose the construction 
of sixty-four miles of new tramways. and the proposed capital 
under all the Bills amounts to £1.552.884. made up of £294,000 
in shires, and the remainder in loans. Here again there should 
be a refuction, for the York and District. Tramways Bill has 
been withdrawn (Electrical Engineering, March 1st). Of a total 
of fifty-three various applications to the Board of Trade for Pro- 
visional Orders, thirty-three are for electric Hehting orders and 
five for tramway orders. The former involve a proposed capital 
of £569,099, whilst the estimated cost of construction under the 
latter is put at £77,894, the total length being 3 miles 45 chains 
double track and 2 miles 73 chains single track. The chief of 
the railway Bills relating to electric traction is, of course, that 
of the London and North-Western Railway Co.. whose tube rail- 
way to Watford has a total length of some nineteen miles. The 
Lower Thames Tunnel Railways Dill proposes the incorporation 
of a company for the construction of an electrically-operated 
railway under the River Thames, connecting with the South- 
Eastern and Chatham and the London, Tilbury, and Southend 
Railways at Stone and Wenninzton respectively. The proposed 
capital is £975,000, with £525.000 borrowing powers. 
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THE CONSTRUCTION OF OVERHEAD ELECTRIC 
TRANSMISSION LINES 


E Ee following is an abstract of Mr. A. P. Trotter's paper 
ie om the Institution of Civil Engineers on Tuesday, 

After an introduction which indicates that the Paper hardly 
touches on electrical matters, but deals with the mechanical 
considerations of the construction of overhead lines for the 
transnussion of power from the point of view of security, the 
author proceeds to diviue the subject into five sections, relating 
to wires, poles, arms, insulators, and flexible poles. Some 
seven or eight difterent modes of describing the size of a wire 
or cable are mentioned and preference is given to the description 
(in the case of electric mains) by sectional area in decimals 
of a square inch. Brief reference is made to the advantages 
and disadvantages of aluminium. Copper wire varies greatly 
in its mechanical properties. The large sizes are sometimes 
weak and soft, being little else than rod. The consolidation 
produced by the draw-plate benefits each smaller size in suc- 
cession. A diagram shows how tne tensile strength of copper 
wire varies from 22 or 23 tons per square inch for large sizes, 
up to 30 tons per square inch for the smaller telegraph gauges. 
Stranded cables offer more advantages than disadvantages. The 
Engineering Standards Committee's definition of hard-drawn 
copper wire is not applicable to wire for overhead transmission 
work: a less brittle wire is needed. Elongation should be not 
less than 14 per cent. in 8 inches; a lower limit is perhaps not 
necessary, as the requisite tensile strength cannot be attained 
by soft wire. А sample stress-strain diagram is given, and 
the Swiss and German limits of tensile strength and minimum 
gauges. The next sub-section deals with the stresses on the 
wire, and a diagram shows how the wind-pressure is rela- 
tively much greater on small sizes, the resultant being about 
five times the weight for No. 12 S.W.G. with wind at 30 lbs. 
per square foot, and a cylindrical coefficient of 0'6, and only 
1-25 times for No. 0000. Swiss and German wind-pressure 
allowances are given. The section on poles opens with refer- 
ence to the choice between wooden and steel poles. Until long 
spans are found to be practicable, the use of wooden poles 
seems best fitted for British work. Mexican 40-foot steel 
towers for 440 feet spans are illustrated. А few observations 
ar» made on the setting, earthing, painting, and staying of 
steel poles, and the choice between tubular and lattice types: 
and a factor of safety of 6 is suggested. In the case of 
wooden poles, a factor of safety of 10 seems necessary, and the 
dilliculty of obtaining single poles _capable of withstanding 
wind-pressure and stress of the wires is mentioned. This points 
to the use of properly designed A poles. Allusion is made to 
the valuable tests made by Professor J. Goodman for Messrs. 
Wade, Sons, and Co., of Hull, and the most economical design 
of pole arrived at by these tests 15 illustrated. This section 
ends with reference to the Post Office specification for wooden 
oles, and the depth at which various sizes should be set. А 
poep sub-section deals with danger-notices, provision against 
climbing. angle of crossing roads, and minimum height of 
The section on arms refers to the use of channel steel, oak 
arms, or iron brackets. Bracing below arms adds considerably 
tə the strength of a pole. Standard types of poles and arms 
used bv three power companies are illustrated. А sub-section 
on cradles at road-crossings points out the advantage of placing 
the wires in one or two vertical rows to reduce the width of a 
cradle. Cradles are divided into three types, and five illustra- 
tions are given. The uses of insulated and of earthed cradles 
are compared, and the risk of burning the cross wires when а 
time-limit circuit-breaker is used 15 pointed out. Swiss and 
German practice and some details of cradle-building are men- 
tioned. A form of earthing-bar 18 illustrated, and the section 
ends with the Post Office requirements at telegraph-crossings. 
The section on insulators deals mainly with mechanical details, 
such as binding, strap ог other guards, arrangements to 

е ontact by swinging. ae eee 

УЕ section discusses the advantages of flexibility in the 
line in the direction of the route, and Mr. G. Semenzas flexible 
steel structures are illustrated. If, when the line breaks. the 
oles vield instead of trying to withstand the stress, the stram 
is distributed over several poles. | . 

The treatment of the problem algebraically is somewhat 
difficult, and in one case at least has been unsatisfactory. 
After giving the most elementary formulas, the author develops 
a graphical method, and after a few simple diagrams arrives 
at an easv and accurate solution for a case where one span, 
one flexible pole, and a rigid anchor-pole ате concerned. Не 
concludes with another diagram showing how approximations 
тау be formed for other spans. 

There are two Appendices. Tn the first. Mr. W. Н. Loge- 
man. M.A.. deals with the flexible-pole problem analytically on 
the method published hy Мт. А. J. Bowie, Jr.. in the Electrical 
World. November 17th, 1°06. The second Appendix gives а 
draft “Model Description " of the Board of Trade for over- 
head-wire construction, which is submitted for consideration by 
the Institution. 


FUEL ECONOMY 


HE discussion recently held at Leeds on Mr. H. L. 

Maxwell's paper on the above subject was reported in ou 
last issue. We give below an abstract of Mr. Maxwell; 
remarks in reply. 

Mr. Maxwell said :—Mr. Wilkinson stated that you can; 
force a boiler with a chain-grate stoker. With the size ù 
chain grates now being: used that was not so. With ion: 
draught you could force your boiler to any reasonable exten: 
He had obtained over 9 lb. of water per square foot of һе: 
surface from a water-tube boiler with a chain-grate stoker an 
forced draught. Mr. Wilkinson also referred to the firebr:i 
construction. To line the furnace of a Lanc&shire boiler wii 
firebrick would very much restrict the available area, and was 
bound to have a bad effect on combustion, unless, as Mr 
Wilkinson said, induced draught or some form of тесһаша, 
draught was used. One of the objections to the water-tube boile 
was that the very large area of brickwork exposed caused i. 
loss through radiation, and especially through leakage. Wii 
metal casing you got over the air leakage entirely. Mr. Wi. 
kinson said that thermal storage was only good for stations 
which had a peak load. That was, of course, correct; wher 
the load was uniform practically no system of storage wa: 
necessary. Instead of steam traps Mr. Wilkinson used sow 
system of injectors. The chief objection to this was that with 
such a system you had a number of small pipes. 

In reply to Mr. Rogerson, he seemed to have had sore 
trouble with chain-grate stokers, and in order to obtain hich 
CO, reading stated that the coal had to be burnt right to the 
back of the grate, and, consequently, was dumped before И х 
completely consumed. It was not necessary, but he n m 
have a little coal over the back of the dumping bars гашт 
than have the very large losses which occurred with the bak 
grate bar. Regarding the testing of the coal, he had foun 
that in order to make the tests binding on the contractor, the 
best way was to have the tests made at the Technical Collse. 
He quite agreed with Mr. Rogerson that 5009 Е. was qui 
sufficient superheat. The economy obtained in that directo 
depended entirely on the class of engine used. With a triple 
expansion engine it would not pay to superheat as high as wit 
a compound engine. ГУ 

With reference to the trouble Mr. Нате had with his 
pumps, the right thing, to his mind, with that class of plant 
was to run the motor normally at its lowest load, giving 1 з 
speed variation to carry the maximum load. With light lo" 
the motor then ran at its hest conditions. During the hizhet 
loads, however, the motor was working with a weak field, am. 
consequently, had not such long periods under trying conditias 
There should be no difficulty in getting а sufficient spec 
variation on the motor to deal with a considerable increase © 
load. because the amount of water pumped with а centrituzal 
pump went up at a tremendous rate with small variations ? 
speed. Fort 

Mr. Campion referred to the control of the supere " 
With mechanical stokers the superheat was fairly constant. . 
course it would vary with the conditions of load to a ed 
extent, but this could be corrected by means of à DY DE 
necessary. They did not regulate at all. The mas 
temperature was about 570 degrees, and they found the un 
mum. when starting, &c., seldom fell below 480 degrees. Sd Es 
variation. gave no trouble whatever. Аз regards m n 
value of the coal, they had no trouble whatever in Scot He 
It was really sufficient in their district to specHy 3 Vid 
colliery. The quality of the coal from different collieries Y 
very uniform. 


f sé І’ Energy Car. 


A Portable Power Plant.—Under the title o de to this 


Messrs. H. Tudor and M. Braun contribute an ar ар 
month's Bulletin of the Société Belge d’Electriciens. A Pa ipei 
plant is described, consisting of a petrol motor of © p E 
to a dynamo also of 6 h.p., which, together wit a ed xd 
storage battery and controlling switchboard, are Noel Tistriets 
waggon. The waggon may be taken into agricultura: 

or any place where small powers are tempor 
operation, the power is supplied by a be fol: engine 
pulley mounted upon the coupling between the реп Ёё 
the dynamo. It is claimed that the operation © stant spe 
very economical, since the petrol motor works at eu ^p vet 
and load. the storage battery acting as а Пух сої 
great capacity. During fluctuations of load a Bee charzin: 
generator шау vary from that of a 6 h.p. des etrol engin’ 
the battery, to that of a 6 h.p. motor assisting the p Jant mils 
to deliver energy. Hence the power delivered A intem 
vary up toa maximum of 12 h.p., and the whole o ult are aut? 
adjustments of function necessary to secure this cited as} 
matic. The same arrangement is described um cours’ | 
stationary power plant for small factories, €C у efet! 
will be seen that electric transmission of energy mas mechani à 
by this plant while simultaneously delivering 


power, 
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ELECTROCHEMISTRY 


"OME details of the cost of production of electrolytic 
.Jehloriie by the Hargreaves-Pird process are given. by 
G H. Harrison in the Engineering and Mining Journal, January 
ith. The particulars refer to runs on 16 of the Hargreaves- 
Bird cells at the Piedmont works of the West Virgima Pulp 
and Paper Co. during the month of May last year. 


Periop oF Rus, 31 Days. 


Amperes .. icm Ите А m 2.600 
Volts exa » газ T "M 26972 
E. M.F. per cell... z ht - tox 3:56 
Eieetrie n; p. used in cell гооп eis e. 1999 
Total eicctrie h.p. used by piant ke . 200 
Current «fliciencvy 55 di О 


Soda asl produced 120.900 lb. 


Chlorinc B^ 51,511 " 
Lune-t Це \ ed | Í 241,105 И 
wie lo preparation of CO, | 31:000 j| 


The chiorine proauced by each ceil was equivaient to 460 Ibs. 
of bleaching powder (containing 55 per cent. available chlorine) 
in 24 hours. Тһе repaus on the plant come to about 5s. per 
ton of "bleach " produced. ‘Lhe cost of each cell, including 
royalty in. Fogland, is about £200. 

In 15606 McLeod showed that by electrolysing sulphuric acid 
with piatinum wire anodes, oxygen containing 17 per cent. of 
uzone could be obtainea, but that the electrodes were very 
rapidly eaten away. b. bischer and K. Massenez, in the 
пало fur anorganischen Chemie (1907), 52, Р. “02, show 
that the anodes can be preserved from atiack by keeping them 
weil cooled during the electrolysis. ‘Phe form and suilace area 
ot the anode are of great importance in determining the cegree 
vf ozonation, ‘The best results obtained by the authors were 
with an anode which consisted of a narrow platinum tube con- 
naung two glass tubes contaming copper wires; the platinum 
tube was also enclosed in glass, except a strip having à surface 
of 24 sq. mun, Which was exposed. to the electrolyte. The 
panum tube was fust polarised by placing at in sulphuric 
wid of 12 эр. gr.. апа passing a strony current for some tune. 
The anode as sightly attached by this treatment, and becomes 
much more «чаеви. А ter this treatment it is placed in acid 
ot 1 Обо sp. gr., and a current of 58 amperes per sq. сш. passed. 
Өхушеп containing 1714 per «ent. of ozone was thus obiained. 
During the electrolysis cola water was forced through the 
anode tube, and the whole apparatus was placed in cold. water; 
the cathoues. were of lead. 

Within recent. vears a great deal of work has been done in 
connection with the fusion of quartz in the electric furnace 
and ats employment for chemical apparatus, &с. It is many 
dears адо since С. V. Bows, F.R.S., first made filaments of 
quartz Jor suspending galvanometer needles. Boys method was 
ty fuse а лпа piece of quartz in the oxy-hydrogen flame, 
and, when. the substance was melted, to shoot an arrow to 
Which one end of the quartz was tastened. into a board. By 
this means extremely fine filaments were produced. It was 
шапу years, however, before attempts were made to fuse 
qvatt2 in. bulk and to then mahe flasks, tubes, and other 
apparatus with it. In fact, before the advent of the electric 
lurhace, it was practically impossible. One of the chiet dith- 
cuties was to cause the tused quartz to Пом properly, because 
After at becomes plastic it commences to volatilise without 
In coming properly tuid. Consequently air bubbles which form 
during the heating are not readily expelled. 

In one patent, that of Wingren (American Patent 817,212), the 
"trie furnace is connected with an air pump. While the 
баг is being melted, a pressure is exerted upon it, and when 
1t oas melted, air is exhausted; finally, а pressure is again 
exerted upon it while it is cooling. In the method patented by 
Bottomley, Hutton, and Paget (English Patent 812,099), а 
hollow and perforated carbon rod, which serves as a resister, is 
embedded in a mass of granulated quartz. The heat pro- 
duced by the current passing through the carbon rod causes 
the quartz in its near neighbourhood to become plastic. Com- 
pressed air or gas is then supplied through the hollow and per- 
trated tube, The plastic quartz is thereby freely expanded, 
and may be caused to assume апу desired shape by blowing 
Into an external mould. ‘This last process or a modification of 
is, we believe, being worked in the neighbourhood of New- 
castle, 

The great advantage possessed by silica over glass is that it 
Mas an exceedingly small coetticient of expansion. Consequently 
it as practically free from external strain; therefore, no matter 
What extremes of temperature are developed, it has no tendency 
i un trom rapid heating or cooling. For example, а flask 
DM article ot quartz may be heated red hot and then mme 

y һе plunged into cold water without cracking. Or it 
"лу he placed, while cold. into molten iron. without. damage. 
Quartz shizhtle. softens pust below 1.5009. C., but its melting 
pontas considerably hisher than this. 

Owing to the properties of quartz, it has recently been 
"ооу in place of porcelain to protect the thermo-couple 


ELECTRICAL ENGINEERING 485 


in pyrometer tubes. All sorts of chemical nt such as 
tubes, crucibles, dishes, tlasks, &c., can now be had in fused 
quartz. The price is still rather high, but is considerably 
lower than it was a year or two ago. | 

It has been known for some time that anodic oxidation 18 
consiaerably increased if Huorine ions are present, t.e., elec- 
trolysis in presence of hydrotluorie acid. For example, the 
vield of persulphates is greater 1n presence of hydrofluoric 
acid than in its absence. Levi and Ageno (Chemisches Cen- 
tralblatt (1907), 1.. 215) now shows that chromium ions are also 
much more readily oxidised to the chromic condition in 
presence of fluorine ions. Thus when hydrofluoric acid 18 
absent, it is not possible to oxidise chromium compounds in 
acid solution to chromic acid with polished platinum elec- 
trodes. With such electrodes and 0°25 to 0'5 normal hydrofluoric 
acid, however, about 50 per cent. yield of chromic acid is 
obtained. With platinised platinum electrodes in presence of 
hydrotluoric acid, a yield of from 75 to 80 per cent, оѓ chromic 
acid is obtained. | 

Dithionates are produced, in absence of free acid, from 
sulphites, if the potential employed is higher than that re- 
quired for the formation of sulphates. "Therefore, the effect 
of fluorine ions should be to increase the yield, and this, in 
fact, is found by the authors to be the case. 


ELECTRICAL SCIENCE 
British and American 


тех of Discharge through Mired Tiydrogen and Uxygen. 
- Some two years ago P. J. Kirkby showed that the chemical 
effect of passing electricity through mixed hyarogen and 
oxygen was, under certain circumstances, the formation ot 
aa amount of water proportional to the quantity of electricity 
that had passed. Now, in the current number of the /'Ado- 
eophical, Magazine, he describes further experiments with long 
distances between the electrodes and with currents so large 
that they are attended with a glow. The gaseous mixture was 
generated by the electrolysis of barium hydrate, and was 
used at pressures ranging from 06 to 95 mim. of 
mercury. The E.M.F. was about 1,800 volts. He finds that 
the weight of water per coulomb passed through the gas 18 
greater. for the lower pressures than for the higher. ‘Thus 
the amount ot chemical reaction is decidedly not proportional 
to the concentration. Assuming that the ions dissociate the 
nilecules they strike, and that then the freed atoms combine 
to form water, and, noticing that the velocities acquired by 
the ions between collisions are greater when the free path is 
greater, the explanation of these experimental results is easy. 
'l'hese experiments. with widely separated electrodes have also 
enabled the author to prove that the greatest intensity of 
chemical activity exists in the region of the cathode full of 
potential, 

Radivactive Matter in the. Earth and the Atmosphere.—À 
hypothesis that cosmie dust contributes to the radioactive 
phenomena at the surtace of the earth has several times been 
mentioned in this column. G. A. Blane, in this month's 
Philosophical Magazine, discusses the matter. In certain old 
experiments of his a long wire was maintained at a negative 
potential of 500 volts in the open, to collect active deposits. 
The experiments showed that 50 to 70 per cent. of the active 
depesit was due to radicthorium, Other experiments on the 
amount of radiothorium emanation escaping from a given area 
of soil are now in progress, and tend to show that radio- 
thorium transformation products are a most important agent 
of atmospheric radioactivity. Now Strutt’s measurements of 
the radioactive constituents of rocks of the earth's crust were 
conducted by a method that could reveal only the radium. 
It is, therefore, possible that the discrepancy between the 
atmospheric ionisation actually observed and that calculated 
from Strutt’s results are due to the presence of the product 
thorium -B in the soil and atmosphere. 

Residual Charge in Condensers.—At the Physical Society on 
Fridav last F. T. Trouton and S. Russ gave a paper on the 
rate of recovery of residual charge. Recent experiments on 
the rate of recovery of solids from mechanical overstrain have 
led: to a logarithmic formula very different from the exponential 
formula foreshadowed by theory, and, as the theory of 
mechanical overstrain is identical with that of the residual 
charge phenomenon, the authors endeavoured to find if a 
logarithmic law was obeved in the electrical. case. In. the 
experiments a constant difference of potential was maintained 
between the two coatings of a condenser and the rate at 
which, under these conditions, the residual charge leaked out 
was observed. To maintain the constant potential, an in- 
genious variable resistance was used. This consisted. in fact, of 
the mass of air between two parallel plates of tin, the air 
being 10nised. by uranium. fluoride scattered uniformly over 
the lower plate. A sliding shutter was made to cover the 
uranium at such а speed that the residual charge escaped 
from the condenser. throuch the gas. at a rate that left the 
detlexion of an electrometer connected acress the condenser 
terminals unchanged. At first the motion of the sliding shutter 
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was effected by hand, but after a few rough experiments a 
cam was cut, and shaped by successive trials, till its uniform 
rotation moved the slider at each moment at the proper speed. 
This motion was graphically recorded on a moving cylinder, and 
thus the current-time curve of the residual charge could be 
obtained accurately. The result of all the experiments is to 
establish the analogy between residual charge and the re- 
covery of elastic solids from overstrain. The quantity of elec- 
tricity recovered up to any tine ¢ is given by an expression 
of the type, Q=a log (#+0). 


Continental 


Magneto-optic Phenomena in Liquid. Air.—Jean Becquerel 
publishes another instalment of his interesting. magneto-optic 
researches in the Comptes Rendus for February 25th. He finds 
that the mineral xenotime, some of whose peculiarities have 
already been described, shows a very ое и and abnormal 
Faraday effect when immersed in liquid air. The effect re- 
sembles not so much the behaviour of a crystal as that of a 
vapour, which, according to Macaluso and Corbino, shows an 
anomalous Faraday effect near its own absorption lines. The 
change of the period of the electrons in the magnetic field is 
independent of the temperature. It is, in fact, identical 
with diamagnetism, which is an atomic phenomenon character- 
istic of all chemical elements. The effects of heat observed 
may, according to the author, be all traced to differences in 
damping, which seems to ‘be increased by tne increased fre- 
quency of collision consequent upon heating. Тһе electrons 
have, in fact, fewer complete periods of undisturbed revolu- 
tion about their atoms. Тһе enlargement of the absorption 
lines of xenotime observed when the beam of light is per- 
pendicular to the magnetic field is converted into a doubling 
of the line when the crystal is plunged into liquid air. The 
electronic revolutions are better defined. so to speak. In a 
field of 26,C00 units, a further remarkable phenomenon is 
witnessed. The strongest component of the doublet is again 
split up, and what is then seen is a triplet consisting of two 
strong lines and one feeble line beside them. Apart from these 
magneto-optic effects, the behaviour of crvstals in liquid air 
offers other suggestive peculiarities. Anomalous dispersion is 
greatly increased. Now anomalous dispersion means the in- 
crease of refraction with the wave-length instead of with 
diminishing wave-lengths. This occurs whenever the natural 
period of an internal vibration or rotation approaches very 
closely to the period of vibration of the incident light. Тһе 
better defined the natural period is, the more sharply will the 
anomalous dispersion be marked. It is, therefore, not sur- 
prising that extreme cold, which reduces the collisions and the 
damping of electronic orbits. should have the effect of in- 
creasing the anomalous dispersion. 


CORRESPONDENCE 


THE ELECTROLYTIC ALKALI AND BLEACH 
INDUSTRY. 


To the Editor of ELECTRICAL ENGINEERING. 


SiR,—In your issue of March 7th, Mr. J. A. Seager 
writes in reference to the Notes on Electrochemistry 
in the number for February 21st that '' the Castner 
Kellner Co. have two establishments in this country, 
the older one at Runeorn, and the later one at New- 
castle-upon-Tyne and that at their Neweastle- 
upon-Tyne works electrie power, supplied from the 
generating station of the Newcastle-upon-Tyne Electric 
Supply Co., Ltd., at Carville. is extensively used," 
whereas in the article upon Electrochemistry it was 
stated that the bulk of the power employed was ob- 
tained from gas engines worked by Mond gas. 

The mistake was my own, and was not due to Mr. 
Kershaw, who correctly stated the fact in his paper. 
I was. as a matter of fact. aware that at Newcastle 
the power was obtained from the Electric Supply Co.. 
but in writing the article I was thinking more about 
the older than the newer works. The remark about 
cheap power, on the other hand, was not due to Mr. 
Kershaw, but was simply my own expression. of 
opinion. I have always considered that a great deal 
too much is made of the question of cheap water 
power, and our inability to compete with it in this 
country. If electrochemical processes could be worked 
and could obtain their power in such a wav that thev 
might act as load equalisers to power stations, and 
thus cause the power curve to be practically a straight 


line instead of one of peaks and valleys, then power 
could be obtained at a very much lower price than is 
ut present the case. Мапу processes might then be 
worked whieh at present are not found to pay. 

Of course, the great difficulty is that most electro- 
chemical processes are worked continuously, and re- 
quire а practically constant amount of current. On 
the other hand, the load tactor varies at different times 
in the day at a central station. Probably the simplest 
thing and the easiest way out of the difficulty would be 
for the central stations to run subsidiary electrochemi- 
cal works. 

In the discussion of Mr. Kershaw’s paper at the 
meeting of the Faraday Society, it was the general 
opinion of those present who had had anything to do 
with the electrolytie alkali processes which had been 
failures that frenzied finance and bad management 
were the cause of the want of suecess. Perhaps. how- 
ever, an even greater cause was the want of careful 
and patient experiment -before the works were started 
upon a manufacturing scale. 


Yours, &e., 
THe COMPILER OF ‘f ELECTROCHEMISTRY.’’ 
London, March 9th. 


THE CRAMP NEUTRALISED REPULSION 


MOTOR. 


To the Editor of ELECTRICAL ENGINEERING. 


Sir,—Although you have declared this correspond- 
ence to be closed, yet I venture to ask you to insert 
the enclosed letter. It has suddenly struek me that 
I was making a mistake in regard to Mr. Cranip's 
motor, and I should like to offer my apologies as 
publicly as I made my mis-statements. 


Yours faithfully, 
V. А. FYNS. 


SIR,—My luck seems to have deserted me entirely in this 
discussion of Mr. Cramp's motor, for I find that 1 have made 
a mistake now for the second time. My contention has been 
throughout that Mr. Cramp's motor was a shunt conduction 
machine; in this I was wrong; there is no doubt that it is 
a neutralised series conduction motor, with which a reducing 
transformer is combined in such a manner that the leakage 
flux 1s made use of as motor field. 1 am sorry to say that I 
had not grasped this until now; why, I cannot tell. Although 
my assertions throughout this discussion were made in good 
faith, vet. they were for the most part unjustified. I now 
admit this, and trust that Mr. Cramp will accept my apologies. 
Having been beaten by this machine for so long, am nex 
all the more interested in it, and trust that Mr. Cramp wi" 
soon publish complete tests. The output for weight will, ] 
think, be the most interesting point, for that is of vita 
importance from the traction point of view. A small output! 
for weight means large overall dimensions, whereas the space 
at one's disposal is generally small. It is often ditHeult t 
get a sufliciently large neutralised series conduction motor int 
the space available. If Mr. Cramp's motor works out heavir 
than the ordinary type, then it will often pay better to us 
а separate transformer. When publishing his tests, Mr. Стал 
will perhaps show if there is à simple manner of applying hi 
idea to a motor with more than one pole pair. р 

In conclusion, I must also apologise to vou, Sir, for havin 
taken up so much of vour space, yet. I hope that this discussioi 
has not been without interest. 

Yours, &c., 
У. А. FYNN. 

London, S.E., March 6th, 1907. 


Central London Railway.—It is announced that experimen 
are to be made in the direction of purifying the air in ii 
tunnels of the Central London Railway by sending а car fri 
with a water-spraving apparatus periodically through the tu 
pels, as it has been suggested that the unpleasant nature of t 
air may be in part due to excessive dryness. The apparat 
that is to be used was originally designed for the pu просе 
whitewashing the tube. The company have also under con 
eration the construction of a ventilating shaft ina cent ra) pr 
tion on the line. 
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This Patent Record is compiled by our own Editorial Stafi, and 
is strictly copyright.) 


Specifications Published March 7th ` 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names in brackets indicate communicators of inventions from 
a 


1906 Patents 


5181. BrerisH THowson-Hovsion Со. (General Electric Co.) 
El«tromagnetically operated switches. A switch of the ''con- 
tator" type, more especially for single-phase traction circuits. 
А toggle device links the magnet plunger with the moveable 
contact plece, and is arranged to relieve the plunger of all strain 
save its own weight. when the switch is in the close position: 
Five claims, four figures. 


3904. Extrisnh Тномѕох- Ноохтох Co. АХ Ногрех. Electric 
measuring apparatus. An instrument of the type de- 
snbed in Patent No. 2039 of 1905 ıs arranged to 


ота a simple reversible ampere-hour meter for use with storage 
cells. Mercury is caused to circulate in a closed. mechanical 
aruit contaimng an indicating float. Four claims, two figures. 
4381, Just, HANAMAN, LAUDESBERGER, AND SALZMANN. Manu- 
facture ot incandescent lamp filaments. А process is described 
suntiar to the old “tlashing” process, whereby filaments of 
сапып or metal are coated with tungsten or molybdenum. 


Three claims, no figures. 

847. THompson (Noc. Lyonnaise de mécanique et d'Elec. 
tant. Electric capstan. The stator of the motor is designed 
to form the pedestal of the capstan. "The rotor and the capstan 
drum are mounted on the same fixed central spindle, which 
serves as a pivot. Five claims, four figures. 

14.125. Raxsrorp (Compagnie Parisienne des Voitures Elec- 
орех [Procédés Kriéger]).  Petrol-electric motor-cars. А gas 
turbine drives a dynamo, and the wheels are driven by electric 
meters, Two claims, one figure. 

14.455, ILES AND ARMISTEAD. Regulation of continuous-current 

soturs. In instullations cempnrising a large number of separate 
notors, and where constant speed is essential. the field windings 
of the motors are all connected in series in a separate circuit, 
the current in which is maintained constant by means of an 
automatic er hand regulator. This arrangement prevents the 
usual speed variation of the mctors due to the well-known 
tflects of variable temperature upon the resistance of their 
maznet windings. Five claims, three figures. 
_ 14.696, Latour. Compensated single-phase series motor. 
‘parkless operation at speeds above synchronism is obtained by 
the use cf a commutating field. This field is produced by a 
iwal current caused by cross-connecting in a closed circuit the 
armature. part of the main field winding. and a source of volt- 
аде in phase with the voltage impressed on the motor. Three 
daims, three figures. 

15.727. JUNGNER. Carbon primary battery. A primary cell 
in which amorphous carbon is oxidised in highlv-concentrated 
heated sulphuric acid. The cathode is made of specially pre- 
pared graphite. and air or oxygen is forced through it into the 
electrolyte. Coke or gas coal may be used for the anode. The 
votaze of each element is half a volt, and an etliciency of 
3) ner cent. is claimed. Seven claims. three figures. 

22.605. Sig M EN S-ScHUCKERT. WERKE. Alternating-current com- 
matator machines with compensation windings. The commutat. 
inz field is produced by impressing on the whole or part of the 
compensation winding an E.M.F. derived from the secondary 
winding of a transformer connected in parallel with the machine. 
One claim. three figures. 

29.616. Horrent. Incandescent electric lamps containing mer- 
^urv vapour. An incondensable gas is introduced into the lamp 
to conduct heat to the glass. and so promote evanoration of the 
mercury. One c.aim, no figures. 


Specifications. Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 
Next issue. 


1905 Patents 


26.0394. ALLGEMEINE ELEKTRICITATS-GEs. 
dynamo electric machines. 


1906 Patents 
9. Roy. Accumulator grid. 
437, Broxper. Electric arc-lamps. 
+ 4, Lake (Rhode Island Electromobile Co.). 


Alternating current 


Secondary bat- 


teries. 

ss * 4 . . Li 

50399. Fiepcer, Charging and discharging of secondary bat- 
teries. 
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48494, HavENsHAW, 


4926, 


5171, 
5892, 


6452, 
9186, 


15,021, CONSORTIUM 


15,784, RovNsEeviLL AND Bims. Time measuring device for 
telephone conversations. 

16,269, GRÓNDaL Кзкіллх Co. AND HARDEN. Electric induction 
furnaces. 

16.410, PrRrockie. Enclosed electric arc lamps. 

16.905, Basser. Thermo chemical generator of electricity. 

17,560, SrkiNMEIZ. Dynamo electric machines. | 

19,587, KaErERLE. Electro-magnetically operated temperature 
regulating apparatus. 

19,659, StemENS Bros. AND Co. (Siemens and Halske Akt.-Ges.). 
Apparatus for operating electrically worked semaphore 
signals. 

19,717, FELTEN AND GvuILLEAUME-LAHMEYERWERKE АКТ. -СЕ5. 
Alternating current electric machines. 

19,878, De Forrest WIRELESS TELEGRAPH SYNDICATE (De Forest). 
Apparatus for use in signalling by electro-magnetic 
Waves. 

20,255, FELTEN AND GUILLEAUME-LAHMEYERWEVKE Акт. -СЕЅ. 
Comnensated single phase alternating current electric 
machines, 

20.235, AUDIBERT. Mercury vapour or like electric lamps. 

21,005, NokGGERATH. Collector rings for dynamo-electric 
machines. 

21,508, Evaxs. Fire preventing device for use upon electric 
installations for lighting, heating, and like purposes. 

21,670, NorcceratH. Dynamo electric machines of the unipolar 
type. 

21.675, HUBBELL. Incandescent electric lamps. 

22.606, Prestep. ‘Tremblers for induction coils. 

25,909, Втвхвлсм (Telephon Fabrik Akt.-Ges. vorm. J. Ber- 
liner). Combined intercommunication апі exchange 
telephone system. . 

3,560, JaxssEN. Electric pedal for railways. 

24,756, ‘THew is. Electric railways and tramways. 

27,601. PREDIGER. Incandescent arc lamps. 

28,101, NrEMENS-NCHUCKERTWERKE Ges. Insulation of overhead 
conductors for electric railways and tramways. 

28.960, Hiowrz. Electrical induction furnace with electrodes. 

206,961, HtortH. Method of operating electrical smelting fur 
naces. 
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MIDDLEION, AND TOWNSEND. Magnetic 
clutches. 

BrirtisHh 'Гномѕох-Нооѕтох Co. (General Electric Со.). 
Electric motor control systems. 

Pearn. Electric fusible cut-outs. 

British THomsox-Houston Co. (General Electric Со.). 
Electrically operated power transmission mechanism. 
SENSENSCHMIDT. Apparatus for hardening incandescent 
bodies for incandescent light. 
North. Armature mounting 

paratus. 


for electro-magnetic ap- 


FUR FELEKTROCHEMISCHE INDUSTRIE СЕЗ. 
Incandescence bodies composed of tungsten for incan- 
descent lamps. 


The following complete Specifications are open to Public Inspection 
at the Patznt Office, but are not yet published for sale. 


27,499, GEB. SIEMENS AND Co. 
28.503, ВохіхЕ. 


1906 Patents 


Manufacture of dynamo brushes, 
sliding contacts, or the like from carbon. 

Method of controlling dynanio electric machines 
and apparatus therefor. 


1907 Patents 


5580, De Forest. Wireless telegraphy. 

$922, ScnuvL1Z. Indication of the blowing of fuses in electrical 
distribution systems. 

5651, JuNcGNER. Iron electrodes for accumulators with alkaline 
electrolytes and method for manufacturing same. 

2692, FISCHER. Process of ozonising oxygen or mixtures of 
gases containing oxygen. . 

2711, JvNGNER. Method of producing electroactive cement-like 
substances of iron and nickel hydrates for forming 
electrodes and accumulators constructed with such 
electrodes. 

3805, Féry AND Lancer. Electric resistance furnaces. 

3809, FELTEN AND  GUILLEAUME-LANMEYERWERKE  Акт.-СЕз. 
Regulating arrangements for electrically-driven hoisting 
or winding-engine installations. 

3854, JUNGNER. Method for the production of electrodes of 
magnetic metals by means of electrolytic oxidation : 
electrodes produced in this manner and accumulators 
provided with such electrodes. 

0904, Laiour. Dynamo electric machines. 

4045, FELTEN AND  GUILLEAUME-LAHMEYERWERKE — AKT.-GES. 
Compensating or commutation poles of dynamo electric 
machines. 

4046, FELTEN AND GrirLLEAUME-LanMEYERWERKE AKT.-GES8. 
Electrical switching and controlling installations. 

Expiring Patents 
No patents of electrical interest expire during the curren: 
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BARROW-IN-FURNESS: New Loan.—The Corporation is 
asking for borrowing powers for £5,500 for the extension of 
mains, layfng of services, meters, switches, &c., and additions 
to the electricity works at Barrow which might be required 
during the next few years. The last borrowing powers got 
some four years ago were for £35,C00, and out of that they 
have a sum of about £6,000 left. That sum is already ear- 
marked to pay for plant, and a small sum of between £1,500 
and £2,000 is wanted to complete certain plant not yet ordered. 
The reduction in the price of electricity at Barrow twelve 
months ago has not been taken advantage of to the extent 
anticipated. During the last three months, however, there has 
been а large increase in the demand. 

BIRMINGHAM: Tramway Employees Grievances.— Although 
the Corporation has only Leon working an electric tramway 
system in Birmingham since January lst, the tramway employees 
evidently think the time has arrived for making complaints as 
to the conditions under which they work. According to the 
Ісаі papers, outside influences have largely contributed to a 
state of semi-dissatisfaction amongst the men, and meetings 
have been held. So far no official application has been made 
to Mr. Baker, the tramway manager, who states that all the 
men in une employ of the companies were extremely anxious to be 
taken into the service of the Corporation, their wages being an 
increase of between 3s. and 4s. per week, in addition to uniform 
and other clothing, over those paid by the companies. lt is 
stated that the men intend to send a deputation to Mr. Baker, 
setting forth their grievances. 

BRIGHTON: Southwick Electricity Works.—The Electric 
Lizhting Committee has recommended certain payments in con- 
netion with the Southwick Electricity Works. The main con- 
tract amounted to £81,246, the supplementary contract to 
£10.666, additional works £887, and extra works £1.C00; a 
tetal of 495.219. In a report dealing with this matter, it is 
stated that the contractors have had to do a large amount of 
extra work for which they did not charge, whilst the contract 
contained the unusual provision that there should be no payment 
on account. Although there was some delay in the delivery of 
the machinery, the committee considered, after having a report 
from Mr. Arthur Wright, the consulting engineer, that it would 
be hopeless to enforce penalties under the circumstances. For 
this reason the committee protested against the refusal of the 
Finance Committee to pay the sum of £14.141 5s. 6d. to the 
British Westinghouse Co., and separate items of £5,046 2s. 6d. 
and £1.664 to Messrs. Dabcock and Wilcox. 

BURNLEY: Reduction in Charges.—' The results for the 
year ending March :5lst next are proving so satisfactory that 
it is the intention of the Electricity Committee to reduce the 
charge for current for private lighting by one farthing per 
unit, and for current supplied to the Tramway Committee bv 
one-eighth of a penny per unit. The new rates will stand 
at 54 and 14 per unit respectively. The estimated income 
for next year is £21,045 10s.. made up as follows :—Traction, 
2.214,000 units; motors, 367,000 units; private lighting, 578,640 
units: and public lighting, £47 17s. uring the current year 
it is hoped to put £2,000 to the depreciation fund, and £3,014 
Ts. 5d. to the relief of rates. 

COVENTRY: Electric Supply Extensions.—'Yhe report of 
Major Cardew, who has been called in as an independent expert 
by the Corporation, approves of the recommendations of the 
resident electrical engineer, that immediate extensions at a 
cost of £27,000 be authorised, and also that the resident en- 
gineer's scheme for extensions to cover the needs of the next 
five years at a cost of £180,000 be proceeded with. It is 
recommended that an application be made to Parliament for 
permission to raise the capital, and also to supply electrical 
energy in districts adjoining the city. 

DERBY: 7Zramways.— The Tramways Committee's report says 
that the past financial year compared very favourably with the 
previous. Receipts show an advance of £3,084. It is recom- 
mended that a further supply of cars be secured in order to 
properly cope with the service, whilst to gain further efliciency 
в number of point controllers are to be fitted. 

The Electric Lighting Committee's recommendation that elec- 
trial enerzy at one penny per unit be supplied to all consumers 
using power for more than 50 hours per week has been adopted. 

DUNDEE: Electricity Works Extensions.—At the Council 
meeting last week, one of the schemes recommended by Mr. 
J. F. C. Snell, involving the erection of a new generating 
station at Stannergate and the erection of a sub-station at 
Lo hee and Marvfield at a cost of 552.000, was adopted. 

GREENOCK: Staff Supper.—The annual staff supper and 
dance in connection with the electricity department took place 
on Thursday in the Town Hall Saloon. Mr. J. A. Robertson, 
the horouch electrical engineer, presided. . 

LAUNCESTON (TASMANIA).—-The Council recently adver- 
teed for tenders for the construction of electric tramways. 
The only response was from three firms, who alleged that the 
proposed terms were altogether prohibitive. 


NOTES 


LONDON: London County Councitl.—The L.C.C., at their 
meeting on Tuesday, received a report, which was adjourned for 
one week, from the Highways Committee, recommending an ex- 
penditure not exceeding £23,150 for the manutacture of 50 
tramcar . bodies, and that the work be carried out under the 
management of the Highways Committee by the direct employ- 
ment of labour. The committee also recommended the Council 
to approve estimates of £5,500, £6,000, and £5,500 for the erec- 
tion of the sub-stations at Tooting, Forest Hill, and Lewisham 
respectively. This was agreed to. 

lt was decided to determine the contracts entered into with 
Siemens Bros. Dynamo Works, Ltd., on July 10th, 1906, and 
July 5156, 1906, for the supply of 14 motor generators for use at 
certain of the Council’s tramway sub-stations, and instructed 
the solicitor to take the necessary steps in the matter. They 
also instructed the Highways Committee to obtain elsewhere the 
induction motor generators not supplied by Siemens Bros. 
Dynamo Works, Ltd. The necessity for this course arose 
through the contractors not proceeding with the execution of 
either of their contracts with such diligence as to secure their 
execution within the respective periods limited by the contracts, 
viz., October 22nd, 1906, and January 2nd, 1907. The liquidated 
damages provided for in the contract for the non-delivery of 
each machine by the contract dates was £20 for each week after 
such dates, and the contractors have been informed that the 
penalties will be strictly enforced. 


Ву the completion of cue tramways in Old Street, the 
through electrical service from Stamford Hill to Holborn is 
available. 

Battersea.—The Lighting Committee reports that No. 5 
engine broke down, apparently owing to water from the ejector 
condenser passing a d e non-return valve, and accumulat- 
ing in the steam cylinder. No interruption in the supply took 
place. The insurance company have accepted liability, and will 
pay the cost of carrying out the necessary repairs. Electric 
mains are to be extended, and four more arc lamps are to be 
fixed at an estimated initial cost of £85, and an annual cost 
of £10 per lamp. Shields advertising the charges made for the 
supply of current are to be fixed upon lamp-posts in the 
borough as an experiment. 

The Works Cominittee reported on Monday that the General 
Post Othce authorities had definitely refused to pay the revised 
charges (made in September, 1905) for reinstating trenches, 
except for areas of 10 sq. yards. The Postmaster-General 
oftered for areas above 10 sq. vards the alleged average rates 
charged by the other metropolitan borough councils. He had 
forwarded a cheque based on these rates, and the Committee 
had instructed the Town Clerk to inform him that, in the 
event of his declining to pay the amount demanded by the 
council, the matter would be placed in the solicitor's hands. 

Camberwell.—The General Purposes Committee reported on 
Monday having received the report and statement of accounts 
of the County of London Electric Supply Co., Ltd., for the 
year ended December 31st, 1906. No separate account of the 
expenditure relating to Camberwell is, the Committee states, 
published in the accounts. as required by the Order of 1896, and 
the Town Clerk is to be instructed to request the company 
to furnish the statement of the income and expenditure in 
respect of the Camberwell Order, 1896, and in default of the 
company supplying this information, application is to be made 
to the Board of Trade to direct the company to do so. 

Hampstead.—In consequence of the satisfactory results ob- 
tained with the underfeed stokers which were installed on two 
boilers in November last, a recommendation by the Electric 
Lighting Committee that the remaining four boilers in the south 
boiler-house be similarly equipped at an estimated cost of 
£1.187, has been approved. 

Marylebone.—The Electric Supply Committee, in a report 
circulated on Tuesday, stated that they had received from the 
solicitors of Mr. Arthur Wright, the Consulting Engineer, 
formal notice to refer to arbitration certain questions which 
had arisen as to the construction of his agreement with the 
Council. The solicitors state that. as certain items in Mr. 
Wright’s claims for commission which have not been accepted 
are not isolated cases, but are of a class likely to oceur in 
the future, it is better that the principle involved should be 
definitely settled. The Committee had instructed the Council’s 
solicitor to include in the submission to arbitration any further 
points upon which members may consider it advisable to obtain 
a definite decision. 

The statement of revenue accounts for the half-year to 
December last and estimates of expenditure and income for 
the vear ending March 31st, 1908, were submitted. The total 
cost (exclusive of capital charges) works out at 1:499d. per 
unit sold, against 22d. estimated by the consulting engineer. 
In March last the cost per unit sold for the current year was 
estimated at 1°626d.; thus, assuming the results for the com- 
plete year at 1:4994., there is an improvement of 8 per cent. 
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on the estimate. On the income side, the account also showed 
a substantial improvement. Whilst the gross revenue has in- 
creased, as compared with the corresponding half of 1905, by 
13 per cent., there has been an average reduction in prices 
charged to consumers of nearly jd. per B.T.U., ог 9 per cent. 
It is estimated that, for the complete year, after allowing for 
all charges, there will remain a credit balance of £29,924, as 
compared with the estimate of 12 months ago of £25,528. "This 
improved result has been attained notwithstanding the very 
heavy rate of interest payable on the principal loan of £1,400,000 
since October last (£4 lls. 3d. per cent.), which could not 
have been foreseen in March last. The estimated cost per 
unit sold for the coming year is 1°4d., being a reduction of 
nearly one-tenth of a penny, as compared with the past half- 
year. Аз regards both distribution and management, estimated 
at 0°219d. and 0'270d. respectively, the committee feel .these 
items are unduly heavy as compared with other similar under- 
takings. Attention was being given to these costs, and it was 
hoped to reduce them still further during the ensuing year, 
Оп the income side a further slight falı has been allowed for 
in the average price charged to consumers. With regard to 
the interest on loans, it is impossible to give exact figures, as 
the principal loan of £1,400,000 is not yet on а fixed basis. 
Until uus loan is raised by a permanent issue of stock, the 
charges are subject to the fluctuations of the money market, 
and it is difficult to estimate this item. The committee feel, 
however, that the average rate assumed (234 per cent.) is suff- 
cient to cover this unknown factor. 

LOUTH: Provisional Order Revocation.—The Board of 
Trade has revoked the Louth electric light provisional order 
granted to the Corporation in 1902. 

MAIDSTONE: Light Railway Extension.—AÀn inquiry was 
held on Friday with reference to the application of the Corpora- 
tion for powers to extend the light railway system to Tovil and 
Loose. The Commissioners intimated that they would recom- 
mend the granting of the proposed extension. 

RIO DE JANEIRO: The Electric Supply System.—The mains 
of the electric lighting and power system, which have been 
erected by the Rio de Janeiro Tramway, Light, and Power 
Company, have been successfully tested at full voltage. The 
permanent distribution of energy from the water power station 
at Rio dos Lagos will be inaugurated on March 16th, and it 
is expected that the permanent service will be in operation 
after April 1st. 


SWANSEA: Telephone System.—Considerable discussion still 


continues in Swansea with regard to the proposed sale of the- 


telephone undertaking to the National Telephone Co. А long 
series of letters by Mr. A. R. Bennett, the late consulting 
engineer to the Corporation, has appeared in the local Press, 
and there has also been the inevitable rejoinder by Mr. H. L. 
Webb. The subscribers to the municipal svstem have been cir- 
cularised, asking them whether they will agree to pay an 
increased rate of subscription of £1 per annum for the next 
three years. Complaint has been made as to the vagueness of 
the circular, and it seems doubtful as to what position the 
subscribers will adopt in the matter. It is not made clear 
whether the extra subscription is to he paid to the Corporation 
or to the National Telephone Co. There seems to be a dis- 
position, however, to accept the offer if the system remains in 
the hands of the Corporation. | 

TORQUAY: Tramways.—'The Board of Trade inspection of 
the Dolter surface-contact tramway system at Torquay was 
made on Thursday by Major Pringle, R.E., and Mr. A. P. 
Trotter, the ае adviser to the Board of Trade. The 
routes completed have a total length of 81 miles. 
of Trade certificate is granted in the usual course, it is ex- 
pected that the lines will be open by Easter week. 

WEST HAM: Power Supply.—The electrical engineer (Mr. 
A. H. Seabrook) reports that several large applications for power 
have recently been made, including the following :—Messrs. 
Slater and Palmer, an additional 100 h.p. motor; Messrs. Cohen, 
Son and Co., two 10 h.p. motors: Messrs. Hemmingway and 
Co., one 75 h.p. and one 5 h.p.; Messrs. Johnson, one 10 h.p., 
one 2 h.p., and one 1 h.p. Messrs. Tate and Sons have ordered 
a 200-kw. supply. 

An arrangement is being entered into with the East Ham 
Council for the through running of tramcars between Stratford 
Broadway and the junction of High Street North, and Plashet 
Grove, East Ham. The West Ham Corporation will work the 
through-running cars, deducting from the earnings a sum equal 
to 49574. for each car mile run by such cars in East Ham. Any 
receipts earned bv the cars in East Ham between the 49374. 
ner car mile and 9°78d. per car mile, the present earnings of the 
East Ham cars on this section, are to be handed over to Fast 
Ham. The receipts over 9°78d. will be divided in the propor- 
tion of one-third to West Ham and two-thirds to East Ham. 
The agreement is to be in force for not less than one vear, and 
the nne will be extended to the Town Hall, East Нат, as soon 
as East Ham Corporation lays a double line down High Street, 
East Ham. 

Mr. J. Eustace, the deputy engineer, who is leaving to take 
un the appointment of engineer and manager to the Chelmsford 
Electric. Sunvly Co., has heen presented with the complete 
works of Dickens in an oak cabinet, and a case of pipes. 
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Mr. T. C. Hunt, mains superintendent, who leaves for Buenos 
Ayres shortly, has been presented with Dickens’ works, a 
travelling clock, and a silver cigarette case. 


Consulting Engineers and Clients.—On Friday, in the Kings 
Bench.Division of the High Court, before Mr. Justice A. T. 
Lawrence, Messrs. Lacy, Clirehugh, and Sillar, consulting 
engineers, brought an action against Messrs. Otto Monsted, Ltd., 
margarine manufacturers, of Southall, to recover £$9 155. for 
protessional services rendered. Defendants alleged negligence 
оз the part of plaintiffs, and counter-claimed for £264 3s. 7d- 
damages. Mr. Colam stated that the plaintiffs were retained 
by the defendants, who were installing electric light and power 
at their works, to secure for them certain generating plant, and 
to supervise the erection of same, and secondly to obtain the 
necessary electric cable. The erection of the plant was carried 
out by Messrs. Royce, Ltd., under the supervision of the 
plaintiffs, but a certain cable, supplied by Messrs. J. Glover and 
Co., of Manchester, after having been tested in the presence 
of plaintiffs’ representative, and certified by them to be a 
proper cable, was laid by the defendants themselves. They had 
on their premises а enor resident engineer, and also an 
electrical engineer, and apparently they thought it would be 
more economical if they laid it themselves. The cable was 
laid in the autumn of 1900, and in July, 1901, it became de- 
fective, and defendants now counter-claimed damages from 
plaintiffs, alleging that they had been negligent in regard to 
it. Counsel, gum argued that the plaintiffs were under 
no liability with regard to the laying of the cable, seeing that 
the defendants undertook the work. Mr. Dodd said his com- 
plaint was that, there being a defect, plaintiffs treated it wrong- 
fully, and that they caused an injury which they should have 
protected themselves against. His case was that defendants had 
subordinated themselves to а man named Bentley as being 
the representative of plaintiffs. Defendants’ case was that what 
had happened was caused through Bentley, and that Bentley 
was the servant of the plaintiffs. In 1901 Bentley, being 
the machinery engineer’s representative on the job, carried out 
the installation, and it was through him that the whole of the 
mischief was caused. 

His LonpsuiP: If plaintiffs’ duty to the case had ceased by 
the granting of the certificate, you, to succeed, must prove the 
plaintiffs were responsible for Mr. Bentley. Mr. Dodd said his 
contention was that Mr. Bentley aid really represent the 
plaintiffs on the job, whose duty it was to see that the installa- 
tion was properly perfected. 

On Saturday, evidence was called on defendants' behalf. 
Mr. Schon, managing director of Otto Monsted, Ltd., said that 
he arranged with Mr. Clirehugh, of Manchester, to get out 
specifications and supervise the erection of electric lighting and 
power plant at their Southal works. Mr. Clirehugh paid 
several visits to the works in the summer of 1900, but when 
trouble occurred with the plant he never visited them at all, and 
a Mr. Bentlev, of the firm of Royce, was sent when they 
complained. Cross-examined, witness said that Royce, Ltd.. 
guaranteed the machinery for 12 months, but no guarantee was 
given by Messrs. Glover and Co. with the cable. He main- 
tained that Mr. Bentley came to the works as the representa- 
tive of plaintiffs, and not of Royce, Ltd. 

Mr. John Thompson, engineer in charge of the machinery at 
defendants’ Southall works, spoke of efforts made by Mr. 
Bentley to prevent sparking in the electrical machinerv, and 
of leakages occurring in the cable subsequent to the adoption 
of а process of “burning out," agreed upon between Mr. 
Bentley and Mr. Broughall, plaintiffs’ representative. In cross- 
examination, witness said he could not swear who suggested 
the “burning out” process. and he admitted that subsequently 
Mr. Broughall declared that it was an improper thing to do. 

Mr. John Grey, electrical engineer, in the emplov of the 
defendants, corroborated. Не stated that it was not until a 
new generator was put in that the plant worked properly, and 
in answer to his Lordship he admitted that it worked pro- 
perly with the old cable. Mr. Dodd submitted that it was 
clear there had been a lack of a reasonable supervision in 
allowing Bentley to use the improper burning-out process. 

His LonpsmiP pointed out that defendants never complained 
about the cable: all their complaints related to the machinery 
supplied by Royce, Ltd., who, under the contract, had made 
things right. | 

Mr. Justice А. T. LAWRENCE, in giving iudgment, said he 
had come to tne conclusion that the plaintiffs must succeed 
both in the claim and counter-claim. He thought Bentley had 
not exercised all the care and skill that micht have been dis- 
nlaved, but there was nothing to prove that he was sent to 
defendants’ works by the plaintiffs. Не was sent there bx 
Messrs. Rovce becanse of their guarantee. which thev had ful- 
filled. He saw no reason for believing that the plaintiffs had 
been in anv wav negligent in their supervision. It was not 
suggested that it ‘was not a proner cable when it was delivered ; 
it was laid bv the defendants themselves, and all the complaints 
related to the generators. He accordingly gave judgment for 
the plaintiffs on the claim for £86 12s., with costs, and dìs- 
allowed the counter-claim. 
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TENDERS INVITED AND PROSPECTIVE BUSINESS 


BELFAST.—The Tramways and Electricity Committee in- 
vite tenders for supplies for the year ending March 3lst, 1908. 
Particulars from the Rolling Stock Superintendent, and tenders 
to the Town Clerk, by March 18th; but tenders are to remain 
open for acceptance until May Ist. 


EAST HAM.— The engineer and manager has submitted an 
estimate for the extension of distributor and feeder cables 
amounting to £4,000. Application is to be made to the Local 
Government Board for sanction to borrow this amount. 

ERITH (KENT).—-The Council requires otters from electric- 
wiring contractors for the execution of installation work carried 
out by the Council under its assisted electric wiring scheme. 
" Tenders by March 18th. 


GOVAN.—The Corporation invites tenders for stores to the 
electricity aepartment for the year ending May 15th, 1908. 
Specifications, &c., can be obtained from the Borough Electrical 
Engineer, and tenders should be sent to the Town Clerk not 
later than March 25th. 

HANDSWORTH.—Tenders are invited for raising and re- 
constructing the iron roof of the tramway car shed, rebuilding 
the walls, alterations to inspection pits, &c. Particulars from, 
and tenders to, the Surveyor to the Council by March 19th. 

LONDON COUNTY COUNCIL.—The Council invites tenders 
for the installation of electric lights, bells, telephones, and 
fittings, and wiring for motors at the London Day Training 
College, Southampton Row, now in course of erection. The 
specification, form of tender, and other particulars may be 
had on application to the Chief Engineer of the Council (fee 
one guinea). Tenders should be sent to the Clerk to the 
Council by March 26th. Tenders are also required by March 
26th for alterations in the lighting of the schoolrooms at the 
Feltham Industrial School. 

NETHERLANDS.—The Nieuwe Rotterdamsche Courant 
announces that the proposed electrification of the Groningen 
tramway system has been approved by the Communal Council. 

NEWCASTLE-ON-TYNE.—The Corporation invites tenders 
for the construction and erection of electric cranes on the quay. 
Specifications and diagrams can be obtained from the City 
Engineer's Office, Town Hall, and tenders should be sent to 
the Trade and Commerce Committee, Town Clerk's Office, Town 
Hall. by April 2nd. l 

NEW SOUTH WALES RAILWAYS.—Tenders are wanted by 
May 8th for a 3,000 kw. turbo alternator. Particulars from the 
Electrical Engineer, 51 Phillip Street, Sydney. 

PORTSMOUTH.—Tenders are invited by March 215% for the 
sapply and delivery of cast-iron columns and brackets for the 
electricity department. 


PRES: WICH UNION.—The Guardians invite tenders for an 
electrical installation at the Infirmary, Charlestown Road, 
Blackley. ‘Lhe work is divided into three contracts :—(1) Gene- 
rating slant, (2) Litts and Hoists, (3) Bells and Telephones. 
Specuications, &c., may be obtained from Messrs. Crews and 
Handford, Consulting Engineers, Cromwell Buildings, Black- 
friars Street, Manchester (fee one guinea, returnable), and 
tenders to the Clerk to the Guardians, Union Offices, Cheetham 
Hill Road, Manchester, by April 4th. ' 

SPAIN.—The Gaceta de Madrid of February 26th notifies 
applications by (1) tne company entitled ‘‘Les Tramways de 
Barcelona," for the concession of an electric tramway in that 
city; (2) Don Jaime Parladé y Heredia for the concession of 
an electric tramway between Malaga and Marbella. One month 
from the above date is allowed for the presentation at the 
Directorate General of Public Works, Madrid, of other appli- 
cations for these concessions on terms more favourable to the 
Government, The Gaceta may be seen at the Commercial 
Intelligence Branch of the Board of Trade, 73 Basinghall 
Street, Е.С. _ 

sant IFORD.—Mr. T. Miller, the Consulting Engineer to 
the Council, has reported in favour of an application to the 
Local Government Board for sanction to borrow £53,462 for the 
purpose of carrying out extensions of the electricity under- 
taking. 

URUGUAY.—The Diario Oficial of Uruguay of January 29th 
contains a copy of а Law empowering Mr. John Smith to 
study the best means of utilising ''El Salto” waterfalls on 
the river Uruguay, with a view to obtaining therefrom the 
maximum amount of electric power, and distributing it 
throughout various portions of the Republic. 

WAR OFFICE.—Among the works contemplated in the 
Southern Command during the ensuing financial year is the 
installation of electric light at Ball Point, Devonport. 

WEST HAM.—The Corporation- has provisionally accepted 
the following tenders for annual supplies :—Cable: British 
Insulated and Helsby Cables; motors: Fuller Electrical Co. ; 
incandescent lamps: Cryselco, Ltd.; engine-room stores: J. 
Gibb and Co., Ltd., Wiggins and Rihill, Edmonds and Co. ; 
Angus and Co., The Manufacturers’ Agency Co. (London), 
Ltd., and E. A. Beldham; transformers: British Thomson- 
Houston Co. and British Westinghouse Co.; india-rubber- 
covered wires and cable (for six months only), associatiom 
cable (600 megohms only), British Insulated and Helsby 
Cables, and Conolly Bros., Ltd.; non-association cable (600 
megohms only), Siemens Bros. and Co., Ltd., and Johnsor 
and Phillips, Ltd.; integrating watt meters, British Westing- 
house Co. 


TENDERS RECEIVED AND ACCEPTED 


CROYDON.—The Corporation has accepted the following 
tenders in connection with the electricity undertaking :—Holden 
and Brooke, feed-water heater, £109 16s.; Wm. Cory and Son, 
Ltd., supply of coal for four months from the lst prox.; W. 

«Smith and Sons, erection of sub-station building in St. James 
Road, £76. ! 

EASTBOURNE.—The Corporation received the following 
tenders for a 750-kw. turbo-alternator and condensing plant :— 
Willans and Robinson (accepted), £5,628 (alternative), £5,853, 
and £5,908; British Thomson-Houston Co., £8,172; C. A. 
Parsons and Co., £6,169, £6,657, 85,846, and £6,314; J. 
Musgrave and Son, £5,941, £6,136, and £5,787; Mather and 
Piatt, £5,855; British Westinghouse Co., £5,710 and £6,020; 
100 k.w., £6,330 and £6,691; James Howden and Co., 
55.496; Siemens Bros.” Dynamo Works, £5.464, £6,184, and 
£5.865; Electric Construction Co., £5.275; Richardsons, West- 
garth and Co., £5,175, £5,500, £5,585, £5,275, апа £4,975; 
General Electric Co., £5.244, £5,882, £6,370, and £5,244; 
Brnsh Co., £4,888. Тһе alternator in the accepted tender 
will be manufactured by Messrs. Bruce, Peebles, and Co., 
a the condensing plant by Messrs. Richardsons, Westgarth 
and Co. 

HAWICK.—The Town Council has accepted the offer of the 
Urhan Electric Supply Co. to continue the street lighting at 
£1.922 per annum. The amount of the contract is less than 
formerly, and the amount of light greater. 

HEREFORD.—The tender of Messrs. Belliss and Morcom 
for a steam engine and accessories at £2,746 has been accepted. 

HULL.—-At last week's meeting of the Corporation, the 
Electric Lighting Committee reported that they had considered 
the resolution passed at the previous meeting refusing to 
sanction the acceptance of the Lahmever Electrical | Co.'s 
tender for a dynamo at £3,915. The committee reported that 
after hearing their electrical engineer thev again recommended 
the acceptance of this tender. Considerable discussion took 
place, in the course of which the chairman of the Electric 
Li-htinz Committee stated that the main point was that a 
L'hmever dynamo was wanted as a duplicate to a similar 


machine already in use. Eventually, however, an amendment 
was carried by 21 votes to 16 instructing the Electric Lighting 
Committee to advertise for fresh tenders. 


LONDON: London County Council.—' The Highways Com- 
mittee have received the following tenders for 300 pairs of 
car trucks :— Kerr, Stuart and Co., Ltd., £40,800 (since with- 
drawn); Heenan and Froude, £45,500; Mountain and Gibson, 
Ltd., Bury (recommended), £49,550; Mountain and Gibson, first. 
alternative, £45,600; second alternative. £45.510; third alterna- 
tive, £45,030; fourth alternative, £44,250; Peckham Engineer- 
ing Company, £49,500; the Metropolitan Amalgamated Railway 
Carriage and Wagon Company, £51,675; Thornewill and War- 
ham, £50,700. Mountain and Gibson, Ltd., are to be allowed 
to sub-let the supply of steel castings to Messrs. W. Shaw and 
Co., Saunders, Todd, and Co., Edgar Allen and Co.; the supply 
of general castings to W. Shaw and Co., Saunders, Todd, and 
Co., Catton and Co., W. Fowler; axle forgings, Glasgow Railway 
Engineering Co.. Cammell, Laird and Co.; wheel centres, Had- 
field Steel Foundry Co., Cammell, Laird and Co., Dugald Ren- 
nie and Co.; tvres. J. Brown and Co., Cammell, Laird and Co., 
H. Bessemer and Co.; springs, S. Osborn and Co., Lion Spring 
Company, Cocker Bros., Smith Bros. and Hill, S. Cook and 
Co., Turton, Platts and Co.; axle-box bearings and plough car- 
rier, side frame castings, Carron and Co., Head, Wrightson and 
Co., and Tutbury Engineering Co. 


Bermondsey.—The General Purposes Committee has рго- 
visionally accepted the following tenders for annual sup- 
ples for the electricity department :—Ironmongery: Pryke 
and Palmer, Bird and Co., J. Gibb and Co., the Albion Iron 
Co., and Bridgwater and Wright. — Oilman's sundries: I. 
Franklin and Co., and Pryke and Palmer. The Council has 
also placed an order with the Brush Electrical Engineering 
Co., Ltd., at £19, for a spare armature for a feed-pump 
motor. 

Hackney.—-The Borough Council have accepted the tender of 
Messrs. Newton, Chambers and Co. at £96 for tank plates and 
stays for the generating station. 
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_ Marylebone.—The Borough Council has received the follow- 
ing tenders for i mile of 1 sq. in. low-tension single cable :— 
The St. Helen's Cable Co., Ltd. (accepted), £465 15s.; W. T. 
Henley’s Telegraph Works Co., Ltd., £472; siemens Bros. 
and Co., Ltd., £478 10s.; British Insulated and Helsby Cables, 
Ltd., £482. ` 

SHEFFIELD.—The Corporation received the following 
tenders in response to a recent advertisement for a 750 kw. 
turbo-alternator :—Messrs. Willans and Robinson, £5,628 
(accepted), £5,853, and £5,908; Siemens Bros’. Dynamo Works, 
£5,464, £6,184, and £5,863; Musgrave and Son, £5,941, £6,136, 
and £5,787; Mather and Platt, £5,855; C. A. Parsons and Co., 
£6,169, £6,657, £5,846, and £6,314; Electric Construction Co., 
£5,275; Richardsons, Westgarth and Co., £5,175, £5,500, 
£5,585, £5,275, and £4,975; British Westinghouse Co., £5,710, 
£6,020, (1,000 kw.) £6,330 and £6,691; James Howden and 
Co., £5,496; British Thomson-Houston Co., £8,172; Brush 
Electrical Eng. Co., £4,888; General Electric Co., £5,244, 
£5,882, £6,370, and £5,244. | 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH ENGINE, BOILER AND INSURANCE CO.— 
At the annual meeting of this company at Manchester last week, 
Mr. M. Longridge stated that the claims during the past vear 
in respect of electrical machinery had been very numerous; 
one in every eight of the machines insured had broken down. 
The main cause of these breakdowns showed the deterioration 
of the insulated material. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY 
CO.—'lhe revenue account for 1906 shows a credit balance of 
£31,382 19s. 7d., which. with the balance of £8,684 Os. 10d. 
brought forward, and £120 18s. 8d. balance of interest received, 
makes a total of £40,187 19s. 1d. After deducting £1,780 8s. 2d. 
for interim dividend on the 7 per cent. cumulative preference 
shares, and £6,710 13s. 3d. interim dividend at the rate of 9 
per cent. per annum for the half-year to June 30th on the 
ordinary shares, the directors recommend that the sum remain- 
ing, viz., £51,696 17s. 8d., be dealt with as follows :— Credit. of 
depreciation account, £8,000; payment of dividend on the pre- 
ference shares for half-year ended December 31st, £1,739 2s. 7d. ; 
payment of dividend on the ordinary shares for half-year ended 
December 518 at the rate of 11 per cent. per annum, making 
10 per cent. for the year, £8,261 10s. 5d.; credit of reserve 
fund account, £4,000; directors’ additional remuneration (under 
Article 92 of the Articles of Association), £550 7s. 10d.; leav- 
ing to be carried forward a balance of £9,145 15s. 10d.; total 
£351,696 17s. 8d. The average price received during the year 
was 4°34d., compared with 5554. in 1900; and the consumers 
4,127, compared with 2.395 in 1900. The connections in the 
equivalent of 8 c.p. lamps for the same two years were 202,756 
against 108,978. 

At the general meeting on Thursday, Mr. H. R. Beeton, 
who presided, said that the output of the company, althougn 
still growing at a satisfactory rate, had not been so great during 
19°6, owing in the main to the exceptional proportion of empty 
houses in the West End of London. Notwithstanding the 
reduction of price, the revenue showed a net increase of £1,442, 
but they had a complaint against the very excessive increase in 
rates. In addition to the usual contribution to the depreciation 
account, a further £4,000 had been placed to a reserve fund, 
and this would be added to in the future as circumstances. per- 
mitted. The political situation in respect of the so-called bulk 
supply of electricity in London was being watched by the 
directors. but the circumstances were so highly complicated and 
continually changing that the directors did not feel that they 
could make any announcement to the shareholders with advan- 
tage at the moment. The report and accounts were adopted. 

CARLISLE ELECTRIC TRAMWAYS.—The annual meeting 
was held at the offices of the company last week, Mr. Lingard 
presiding. The chairman stated that the decrease in income 
compared with the previous year was accounted for bv the fact 
that the tramways were not used bv the people of Carlisle to 
the extent which rendered it possible for the concern to be 
carried on at a profit. With regard to the management, he felt 
correct in saving that no tramway undertaking in the kingdom 
was managed on more economical lines. The directors had not 
been satisfied with the result of the halfpenny fares svstem, and 
had withdrawn them. The report and accounts were adopted. 

CITY OF LONDON ELECTRIC LIGHTING CO.—The total 
revenue for the year, according to the directors! report just 
issued, amounted to £262,768. and, after deducting working 
expenses and debenture interest, there is a total balance avail- 
able for distribution of £166.110. A 6 per cent. dividend is 
declared upon the preference shares, and 6 per cent. upon the 
ordinary shares, leaving a sum of £20.621 to be carried forward. 
The expenditure on capital account during the vear amounted 
to £52,669, and the average price received was 2:674. per unit. 
The number of customers on December 31st, 1906, were 12.295. 
and the number (equivalent to 8 c.p. lamps connected) was 


900.278. The total units show an increase of 706,455, notwith- 
standing the cessation of the temporary supply to the London 
County Council tramways; the decrease under this head 
amounted to 1,155,965 units. The total units sold for power 
purposes amounted to 21 per cent. of the total units sold. "l'he 
board had decided to liquidate the Parliamentary expenses 
suspense account over a series of years, but it has now been 
decided to close this account forthwith by appropriating 52.705 
from the revenue of 1906 and debiting the balance of £5,000 
to reserve account. The report also reters to the fact that the 
company is one of the promoters of the London Electric Supply 
Bill in Parhament this year. | 

COUNTY OF LONDON ELECTRIC SUPPLY CO.—Mr. 
J. D. Braithwaite, the chairman, presiuing at the annual general 
meeting on Monday, said that there was an increase in the 
gross revenue of 7 per cent. during last year. The output of 
electrical energy had increased by 25 per cent.; against this 
there was only a very slight increase in the generating ex- 
penses to be recorded. The actual works costs had been 
reduced by 16 per cent., compared with the previous year. 
Units sold for power purposes were 43°9 per cent. of the total, as 
against 37 per cent. in 1905. The h.p. of motors connected to 
the mains constituted. à record, these now amounting to 12.688 
h.p., as against 9,932 last year. ‘The consumers had increased 
to the extent of 1,774, the total now being 11.287. The number 
of additional lamps applied for during 1906—namoely, 124,491— 
was the highest number. obtained by any London company. 
The increase of £10.000 in the gross profits had gone to 
a large extent in increased rates and taxes. With regard to 
the London power question, he hoped that the result of the 
London County Council election would be that the London 
County Council Electric Power Bill was to be dropped. The 
company were continually canvassing for power consumers, and 
from tneir experience they were confident that the estimates 
of Mr. Merz ' us to the demand in London were exaggerated, 
and when the matter came forward again they hoped to be in 
a position to prove this. The Bill which the electric supply 
companies of London were promoting sought to give mutual 
help and assistance, the absence of which in the past had been 
one of the greatest drawbacks. He hoped, therefore, that 
when the shareholders next met, this Bill would have become 
an Act of Parliament. The report was adopted. 


GENERAL HYDRAULIC POWER CO.—Presiding at the 
annual meeting on Thursday, Mr. H. Chapman stated that con- 
siderable reductions had been necessary in their charges in order 
to meet the competition of other sources of power, but they had 
not been supplying power at unprofitable rates. In this respect 
the company had followed the older and more experienced 
undertakings. such as gas and water companies, but the electrical 
industry had been run on different lines in recent уеагѕ, current 
being supplied at much under cost price. the losses of which 
were paid for out of the profit on lighting. He thought this 
condition of affairs would come to an сга when a bulk supply 
of electricity became possible all over London, for the scale of 
charges in the Bills which were being promoted this session 
was higher than several local authorities and supply companies 
were charging at the present time for electrical energy for power 
purposes, 

KALGOORLIE POWER AND LIGHTING CORPORA- 
TION.—At an extraordinary general meeting on Thursday. a 
resolution ''that the Kalgoorlie Electric Power and Lightinge 
Corporation, Ltd.. be wound up voluntarily, and that Mr. 
Henry James Dixon he, and is hereby, appointed liquidator 
for the purchase of such winding-up," was carried. Mr. Roger 
Wallace, K.C., the chairman of the company, who presided, 
said that this resolution was in continuation of the reconstruc- 
tion scheme put before the shareholders last vear. He was 
pleased to sav that the profits of the company were increasing. 
For January and February this vear they were considerably 
over £2,000 ner month, and if this rate were maintained, the 
profits would be well over the amount anticinated. The new 
plant which had been put down. including the Tosi engine, was 
workine verv economically, and had resulted in a saving of 
over 10 per cent. Tt was proposed to complete some of the 
other engines in a similar manner. With the passing of the 
resolution. he said, the reconstruction scheme would be carried 
through during the month of April. and the dividends would 
he commenced from Januarv 1st. The debenture issue which 
falls due іп Jannarv had been provided for, and the plant 
had been paid for out of revenue. Tn reply to a question, the 
chairman said that the manager of the company was coming 
over from Australia. and would inspect some engines on the 
Continent. after which new plant would be ordered. 

LIVERPOOL DISTRICT LIGHTING CO.—The report. for 
the year ending December 31st, 1906, records satisfactory pro- 
gress, the sales of electricity for the усаг 1906 amounting to 
341.525 units, as against 281.057 for 1905, being an increase 
of 69.468 units. Several new distributing mains have been laid, 
and existing mains have heen extended to meet the increased 
demand: but. owing to the high price of copper, the directors 
have not done more in this direction than was absolutely 
necessary, A new set of plant, capable of supplying abot 
6.000 lamps, has been installed at Waterloo. The gross profits 
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for the year are £3,537 16s. 3d., which, with the balance’ 


brought forward from 1905 (less dividend), £457 10s. 3d., leaves 
a profit available for distribution of £3,995 6s. 6d. Takin 
from this the interim dividend at the rate of 5 рег cent. раі 
in August last, there remains £2,712 16s. 114. Of this, 
£28 115. od. has been written off the cost of fitting up new 
offices, a further £250 transferred to reserve fund, and £874 16s. 
set aside for depreciation, leaving a balance of £1,559 9s. 8d., 
out of which it is proposed that a dividend be declared at the 
rate of 5 per cent. per annum, less income tax, for the half- 
year ending December 315%, 1906. The total amount expended 
in works to the present day is nearly £62,000. It is now 
necessary, in order to keep pace with the demand for electricity, 
to raise fresh capital to the extent of £5,000. 
LONDON STREET TRAMWAYS.—A final dividend of 
2s. 9d., making, with the interim payment, a total distribution 
of 4s. 9d. per £4 share for the past year, is recommended. The 
company's income consists of a rental from the London County 


Council, who operate the lines, sufficient to pay 5 рег cent. - 


The original issued capital was £310,000, but £6 per share or 
£186.000 having been returned to the shareholders when the 
property was sold, the amount now outstanding is £124,000. 

METROPOLITAN ELECTRIC SUPPLY CO.—The directors’ 
report shows a capital expenditure during the year 1906 of 
0106.376, the greater part of which was expended on further 
extensions of the system of low-pressure distribution. The total 
capital expenditure now amounts to £1,696,007. Towards meet- 
ing the above expenditure an additional portion of the securi- 
ties in which the balance of the Marylebone purchase money 
representing repaid capital was temporarily invested, has been 
sold. The sales resulted in a profit of £519, which has been 
added to the special reserve fund against depreciation of invest- 
ment generally, which now amounts to £4,659. ‘The gross re- 
venue for the year, including the receipts from the Marylebone 
business, the transfer of which was completed by March 31st, 
amounted to £175,635, as compared with £269,007 in 1905, being 
a decrease of £95,371. The working expenses, which in 19С5 
were £108,724, amounted in 1906 to £82.938, being a decrease 
of £25./86. "The balance at the credit of revenue account, be- 
fore providing for depreciation, is £92,697 13s. 8d. The direc- 
tors have set aside £20,000 as an addition to the depreciation 
and reserve fund, carrying to net revenue account £72,697 
los. 8d. This sum, with the balance brought forward from last 
account and other receipts, makes a total of £86,951 2s. 5d. 
After deducting interest on debenture stocks and loans, dividend 
on the preference shares and other charges, including interest 
paid to the Borough Council of St. Marylebone under the work. 
ing agreement which terminated on March 31st, there remains 
a balance of £45,904 18s. ld. To this the directors have added 
555.000 from the undistributed balance of the Marylebone pur- 
chase money, which was set aside towards the maintenance of 
dividends during the development of other business to replace 
the loss of Marylebone. This increases the balance at the credit 
of the net revenue account to £80,904 18s. 14. An interim 
dividend of four shillings per share (being at the rate of 8 per 
cent. per annum) on the ordinary share capital, amounting to 
£40.000, was paid on August 7th, and the directors recommend 
that a further dividend of four shillings per share on such shares 
be now paid, making a total distribution for the year of eight 
shillings per share, or 8 per cent. This will absorb a further 
sum of £40,000, and leave a balance of £904 18s. 14. to be car- 
ried forward to the next account. During the year: new connec- 
tions representing the equivalent of 77,596 8-candle-power lamps 
were alded to the company’s system, and connections represent- 
inz 135.697 lamps .were transferred to the Marylebone Borough 
Council. leaving a total connection at the end of the year of 
685,558 lamps. Reference is made in the report to the London 
Electric Power Bills, the Metropolitan Company having joined 
in the promotion of the Bill by the various electric supply com- 
panies in. London. И 

At the meeting on Tuesday, Mr. W. Harrison Cripps, the 
chairman, who presided, said that, although the capital ex- 
penditure seemed somewhat large, the fact should be 
remembered that the company were at present engaged in 
changing the whole of the Paddington area from high tension 
to iow tension, and it was believed that the saving which 


would be effected by the abolition of house transformers justi- - 


fed this expenditure. The work of changing over was nearly 
completed, and the capital expenditure during the present year 
would be substantially less. Ву selling certain of their 
serurities representing the repayment ‘of capital formerly in- 
vested in the Marylebone area, a contribution towards the 
outlay upon capital expenditure last year had been obtained. 


The namber of lamps taken off the company's system by the- 


Marvlebone sale represented about 41 per cent. of the whole 
business. The number of lamps added during 1906 amounted 
t 77.500, a larger number than any previous year. At this 
rate of progress they would overtake their position before the 
sale of the Marylebone portion in four or five years. <A factor 
to be taken into account in looking forward to increase of 
business, was the introduction of metallic filament lamps which 
consumed only two-thirds of the current of carbon lamps; at 
the same time he believed the increased use of Tantalum lamps 
vould give a valuable impetus to the company’s sales in the 


future. The report and accounts were adopted. At a special 
meeting which followed, a resolution was passed approving 
the company's action in joining with the other London electric 
supply companies in promoting an Electric Power Bill this 
session, 

OXFORD ELECTRIC CO.—The directors’ report for 1906 
states that there is a profit (including £1,048 12s. 10d. brought 
forward from last year) of £13,59/ Os. 8d. After providing 
£2,039 16s. 5d. for debenture and other interest, and writiuy 
off £673 05. 114. on account of hire-purchase installations, the 
baiance available for dividend is £10,884 5s. 4d. The directors 
propose to distribute a 7 per cent. dividend on the ordinary 
share capital (23 per cent. paid in September last), and 5 per 
cent. per annum on the preference share capital; £2,612 is 
placed to reserve and renewal of plant account, and a balance 
ої £895 is carried forward. At December ólst last, there was 
the equivalent of 80,000 8-c.p. lamps connected to the mains. 
The number of Board of Trade units sold during 1906 was 8 
per cent. larger than in the previous year. The ordinary general 
meeting was held on Friday, Sir Henry Mance, chairman, pre 
siding. ‘1ne chairman in his speech stated that the high tension 
mains from Osney to supply the sub-stations cost £1,864, and 
those to Summertown to connect up their new station cost 
£2,632. The increase in the high-tension mains connectin 
sub-stations with the generating works enabled them to contro 
those machines, and he believed nearly every machine now 
could be controlled from the works. 'lhey had adopted con- 
siderable modification of their old system—the system under 
which the company commenced its operations—which was ex- 
tremely suitable for supplying current within moderate dis- 
tances, but a demand for current was gradually arising in 
outlying districts, and in order to enable them to supply that 
with economy and certainty iv had been felt advisable to in 
crease the voltage at which they supplied current to the sub- 
stations. Their principal expenditure under the head of build- 
ing had been at Summertown, where an excellent sub-station 
had been built. They had, also extended the municipal build 
ings sub-station and installed another transformer there; they 
had increased the capacity of their batteries, and, in compliance 
with a suggestion of the Home Оћсе and fire insurance com- 
pany, they had brought all their sub-stations up to date, so as 
to avoid as far as possible the risk of fire, and the whole of 
the wires in connection with their switch board, which had 
now become a very large piece of apparatus at the works, had 
been fully remodelled and relaid so that there should be more 
convenience for access and less risk of accident. Several of 
the sub-stations had been. put in connection by telephone with 
the works. The cost of tne production had remained about 
the same as last year. The sale of current produced £1,200 
more than last year. It would have been a greater increase, 
but, like other companies, they had been obliged to make 
certain concessions, and they had made very liberal 
concessions, to large consumers. That had had a material 
effect, and, he would satisfy their customers. 
Another point against them, but he did not regret it, was the 
introduction of lamps of much higher efliciency. The assess- 
ment had been raised from £1,700 to £34,000, but they em- 
ployed an expert, and eventually it was reduced by £600. 
That would account for what was an exceptional charge under 
the head of legal expenses in the accounts. The only thing 
more he had to refer to was the electric trams, about which 
they had no doubt heard something during the last twelve 
months. They were not interested in what company possessed 
the trams, or what system they саро, во long as it was 
a good system and a good company. They were in negotiation 
with the National Electric Construction Company, and he 
thought they were agreed practically as to the terms they were 
guing to charge for current; there were only a few details to 
be settled, and he hoped they would be settled very soon. 

TORONTO ELECTRIC LIGHT CO.—The report for the 
year ending December lst, 1906, shows an income of 
899,578.56 dols., and the expenses (including interest on deben- 
tures} have amounted to 562,847.64 dols., leaving a balance of 
profit of 336,730.92 dols., out of which have been paid three 
quarterly dividends at the rate of 7 per cent. per annum and 
one at the rate of 8 per cent. per annum, amounting to 217,271.71, 
leaving a balance of 119,459.21 dols. to be carried. forward to 
profit and loss, and bringing the amount at the credit of that 
account up to 218,057.45 dols. Of this amount the sum of 
200,000.00 dols. has been transferred to the reserve account. It 
is proposed to increase the capital stock of the company by 
1.000.000 dols. to provide for extension of plant to take care 
of the increased business of the company. During the year 
62,552 lamps have. been installed, together with 2,000 h.p. of 
motors. With the introduction of power from Niagara Falls it 
is expected that this increase will be materially exceeded during 
the coming year. At the annual meeting à statement was made 
to the effect that litigation entered into against the company by 
the citv of Toronto had ended in the company's favour. 

VICKERS, SONS & MAXIM.—'tne directors report satis- 
factory results from last year’s working, both in home and 
foreign business, the latter having continned to show the 
development mentioned in the last report. They recommend 
the payment of a dividend at the same rate as last year, after 
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writing the sum of £250,000 off “Goodwill and Patent Rights,” 
in pursuance of the policy initiated two years ayo of writing 
down this item in the balance sheet as not representing tangible 
assets. Cash is thus retained in the business that will be 
available in due course for the repayment of the ‘debentures. 
Sums have also been provided out of profits towards the re- 
building of the company’s oftices at Sheffield and Barrow-in- 
Furness, both of which have for some time past been much 
too small tor the company’s staff. After providing the usual 
depreciations, &c., the profits of the year were £879,904, less 
the sum written off against ''Goodwill and Patent Rights," 
2299,000, which, with the sum brought forward from 1905, 
amounts to £845,050. After deducting the interim dividends 
paid in August last of 25: per cent. on the preferred 5 per cent. 
stock and 5 per cent. preterence shares (less income tax), and 
ls, per share (free of income tax) on the 3,700,000 ordinary 
shares, there remains a balance of £624,425. The directors 
recommend a final dividend of 2j per cent. on the preferred 
5 per cent. stock and 5 per cent. preference shares (less income 
tax), and 2s. per share (free of income tax) on the 3,700,000 
ordinary shares, making with the interim dividend named 
above, 3s. per share, or 15 per cent. for the year, leaving 
4 balance to carry forward of £218,800. The engagement of 
Mr. Douglas Vickers as a managing director of the company 
will expire at the end of the present year, and his re-appoint- 
ment will be proposed to the shareholders at the present annual 
meeting. | | | 

VICTORIA FALLS POWER CO.—The Duke of Abercorn, 
presiding at the meeting of the British South Africa Company 
on Monday, referring to the Victoria Falls Power scheme, said 
" that power from the Falls would be available for use in Rhodesia 
at an early date and at a cheaper price than if the enterprise 
had been left to a smaller and purely local concern. Taking 
into consideration the British South Africa Company’s holding 
in the African Concessions Syndicate, they were vendors for 
practically half of the one million fully-paid shares of the 
Victoria Falls Power Company. They had also subscribed for 
100,000 shares of the preference capital, and they attached 
great value to these holdings. 

W. T. GLOVER AND CO.—For the year ending December 
Sist, 1906, there ıs a total balance available of £43,411. After 
deducting debenture interest, directors’ fees, &c., the net sum 
for distribution is £28,598. It is proposed to deal with this as 
follows :—To be written off investments, £3,095; payment of 
dividend on 5 per cent. cumulative preference shares (£100,000) 
in respect of the two years ending June 30th, 1904, less income 
tax, £9,458; transfer to first mortgage debenture redemption 
fund, £5,000; leaving to be carried forward to next year, 
£11,044 3s. 9d. The directors have issued only £80,000 of the 
authorised issue of £100,000 second debenture stock, this amount 
being suflicient to meet the present requirements of the com- 
pany, including the repayment of the loans at call and the 
overdraft at the company’s bankers. The discount on this issue 
and all expenses have been written off out of the year's profits. 
Subsequent to the issue of this second debenture stock, Mr. 
Ormrod accepted the invitation of the directors to rejoin the 
board, and has been duly re-elected and appointed chairman. 
The directors have taken £8,234 13s. 4d. from the investment 
contingency fund to mect one of the prospective losses in invest- 
ments, for which this fund was originally formed. They have 
written this amount off the investments of the company, and 
propose to appropr'ate out of the profits a further sum of 
55,095 19s. 10d. for the same purpose. The directors have 
pleasure in reporting a апше improvement in the financial 
position of the company, and recommend the payment of a divi- 
dend of 10 per cent. upon the 5 per cent. cumulative prefer- 
ence shares, thus paying up the arrears of dividends on these 
shares to June 30th, 1904. Believing that the affairs of the 
company are now upon a more satisfactory basis, the directors 
consider that a continuity of management should be 
ensured; for this purpose they recommend the altera- 
tion of the Articles of Association to provide for one- 
third, instead of the whole, of the directors retiring each 
year. At the meeting on Monday held at the works 
in Trafford Park, the report and accounts were adopted. The 
chairman stated that there had been material improvements 
during the past year in the company's business and financial 

osition. 

P WESTMINSTER ELECTRIC SUPPLY CORPORATION.— 
The directors' report for the year 1906 states that the supply 
of current had increased to the equivalent of 839,C04 lamps, the 
largest addition in any one year. Ап interim dividend at the 
rate of 11 per cent. per annum on the ordinary shares, and 
the dividend on the 4} per cent. preference shares, for the half- 
year ending June 50th, 1906, have been distributed. After allow- 
ing for depreciation, sinking fund, and other charges, the net 
balance is £44,655 8s. 2d., from which must be deducted the 
second half.vear's dividend on the preference shares, which 
absorbed £8,686 95. 3d., leaving a balance of £35.966 18s. 114. 
Out of this the board recommend the payment of a dividend 
at the rate of 15 per cent. per annum, less income tax, for the 
past half-year, carrying forward a balance of £2,004. The heavy 
Parliamentary expenses in connection with the Power Bills 
last year are specially mentioned, and also the action of the 


company in supporting the Bill of the Associated Electric Supply 
Companies of London. In accordance with the provisions of 
the London County Council Thames Embankment Improvements 
Scheme, the council have now provided a site in Horseferry 
Road to replace the company's station in Millbank Street, which 
they acquire by arbitration under the terms of their Act. 
WORCESTER ELECTRIC TRACTION CO.—The report 
shows a total capital expenditure to December 31st last of 
£115,848, of which £762 15s. 6d. was expended during 1906. 
The total revenue for the year amounted to £15,185. After 
deducting all expenses .chargeable to revenue, including . re- 
pairs, maintenance, and debenture stock interest, and adding 
the balance available from last account, viz., £1,143 18s. 4d., 
there remains an amount of £5,548 9s. 9d. available for allo- 
cation. The directors recommend that £1,500 be placed to 
depreciation and reserve fund, £3,500 as dividend on the 
ordinary shares at 5 per cent. per annum, and £548 carried 
forward. j 


PARLIAMENTARY INTELLIGENCE 


BIRMINGHAM TRAMWAY EXTENSIONS.—The Birming- 
ham Corporation Bill has been under consideration by a com- 
mittee of the House of Lords during the week. The proposals 
contained in the bill are for the construction of tramways in 
the Harborne district of Birmingham. The capital powers 
asked for are £79,000, repayable in thirty years, and the period 
for construction proposed in the Bill is five years. The main 
evidence on behalf of the Corporation was given by Mr. Alfred 
Baker, the manager of the Birmingham Corporation tramways 
system. The total length of the line is three miles, two fur- 
longs, and eight chains, of which one mile, two furlongs, five 
chains will be single line. The gauge will be 3 ft. 6 in. Mr, 
Baker estimated that the capital expenditure would amount to 
£81,270 after eliminating the cost of cables, which will be borne 
by the Electricity Supply Committee. The interest and sinking 
fund charges he put at 63 per cent., which would make an 
annual charge on the capital mentioned of £5,486. The revenue 

er car mile was taken at lid. The revenue upon the existing 
йин lines is 11°59d. per саг mile, so that the estimate 
taken for the Harborne tramways is a conscivative one. The 
expenses were put at 654. per car mile. : 

There was considerable opposition to the proposals. Among 
petitioners represented by counsel were the London and North- 
Western Railway Co., the Harborne Railway Co., and a large 
number of ratepayers and occupiers of property in Harborne 
and Edgbaston. The chief point of the opposition from the 
railway companies’ point of view was that the train service at 
present was ample for the needs of the district; whilst the 
opposition of the ratepayers and property owners was from a 
fear that the district would deteriorate owing to the building 
operations which a tramway would bring about. Contrary to 
the usual class of evidence in these cases, the opposition brought 
a large number of working-men witnesses, who protested against 
the construction of tramways in the district in which they lived. 
but, on the other hand. the Corporation witnesses seemed to go 
to prove that in Birmingham it is the better class population 
who desire tramway accommodation. 'The case was continued 
on Monday and Tuesdav. evidence of this character being given 
at great length. Mr. Stephen Sellon gave evidence on behalf 
of the Harborne Railway Company,. in which he disagreed with 
Mr. Baker's estimates of revenue and reduced them by 50 per 
cent. 

CAVEHILL AND WHITEWELL TRAMWAYS.—As we have 
already reported, this bill was referred to the Standing Orders 
Committee for a decision as to whether it should be allowed to 
proceed, the preliminary standing orders not having been com. 
plied with. The bill seeks to confer mutual running power upon 
the Cavehill and Whitewell Tramways Co. and the Belfast Cor- 
poration, but the latter are opposed to the measure. At present 
there is а gap of about 30 ft. between the company's tramwavs 
and the Corporation tramways, and the Belfast Corporation 
opposed at the Standing Orders Committee on the ground that 
sufficient notice had not been given bv the company of the 


. provision of the bill, which sought to throw the cost of linking 


up the two sets of lines upon the Corporation. The Standing 
Orders Committee, however, have decided to allow the bill to 
proceed. The suggestion has been made that the local Members 
of Parliament should be approached in order to ''block"' the 
bill in the House. | 

CHANNEL TUNNEL BILL.—-This Bill was before the Ex- 
aminers of Standing Orders last week, but owing to the South. 
Eastern and Chatham Railway Company being unable to bring 
the usual proof of the holding of a Wharncliffe meeting sanc- 
tioning their action with regard to the Bill, the matter has 
been referred to the Standing Orders Committee for decision. 
Under Clauses 57. 58, and 59 of the Hill, the South-Eastern 
and Chatham Railway Companv is empowered to subscribe and 
apply its funds towards the Channel Tunnel undertaking, and 
it is to this that official sanction has not been given. The 
Standing Orders Committee have decided to report to the House 
in favour of the Bill going forward. 
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GREAT NORTHERN AND CITY RAILWAY.—On the 
motion for the second reading of this Bill in the House 
of Commons on Thursday, Mr. А. C. Morton moved the rejec- 
tion of the measure. The object is to revive the powers granted 
in 1902 for an extension from Moorgate Street to Lothbury. 
Mr. Morton said the City Corporation thought the extension 
unnecessary, and further objected to the proposals to compul- 
sorily acquire land. Mr. Kearley, on behalf of the Board of 
Trade, said Mr. Morton was an old opponent of the scheme, 
having opposed it in 1902. Не did not think that any new argu- 
ment had been adduced on the present occasion. The request 
in the bill was not an exceptional one. Mr. Morton, seeing 
the Board of Trade against him, withdrew his opposition. 

NATIONAL PHYSICAL LABORATORY RECEIPTS.—In 
answer to Mr. Owen Phillips, in the House of Commons, on 
Monday, Mr. Runciman said he had received from the National 
Physical Laboratory the following statement of their receipts 
for the last three calendar years :—- 


RECEIPTS. 


Account. 1904. 1905 | 1906. 
o£ sd £ s d| £ sd. 
Government grant... . 4,000 0 0. 5,125 0 O0, 5,875 0 O0 
Gassiot fuud . 453 14 4 455 11 9 | 452 8 11 
Donations апа sub- 
scriptions.............../ 2,813 13 O! 2,056 10 0! 1,910 10 0 
Charges for work done 5,625 16 О! 5,734 18 0, 5,796 7 6 
Charges for commis- 
sions for Foreign and | 
Colonial Govern- | 
THEN: абое | 318 1 8 222 6 0 253 12 5 
Miscellaneous receipts 4118 9 4214 8| 31 6 0 


Rodeo МЫШЫН LA Te eA uat su 


‚12,753 3 9 13,687 O 5 (14,319 4 10 


Mr. Neild has given notice of a question which he intends to 
put to the secretary of the Treasury asked whether the Treasury 
Committee has been instructed to report whether it be to the 
pubiie advantage that the National Physical Laboratory should 
continue to compete with private testing establishments, such 
competition having been forbidden by the report of the ‘Treasury 
Committee of 1898 defining the function and scope of the 
National Physical Laboratory. 

NOREFH EASTERN RAILWAY.—Mr. Hudson intends to ask 
the President of the Board of Trade if he can say whether an 
inspecting Officer of his department has inspected the electric 
l«king-bar in use at Broadwood Junction, North Eastern 
Railwav; whether it was passed as a satisfactory part of the 
interlocking of signals and points to insure safety for passenger 
trains crossing other traffic at this place; whether the number 
of failures of this electric bar to act have been reported; and 
whether the signalmen are supplied with а key to disconnect 
the locking of this bar when they desire. 

PROGRESS OF ELECTRICAL BILLS.—The Rawtenstall 
Corporation Bill was read a second time in the House of 
Commons on Friday. 

The Glasgow Corporation Bill and the Electric Supply 
Corporation (No. 2) Bill were read a second time in the House 
9f Lords on Monday. 

PROPOSED TRANSPORTER BRIDGE ACROSS THE 
TEES.— The Middlesbrough Corporation Bill, which proposes 
the construction of a transporter bridge across the Tees, was 
down to come before a committee of the House of Lords, pre- 
sided over by Lord Fyvie of Leith, but at the last moment all 
opposition was withdrawn, and the bill is now proceeding 
unopposed. The principle of the proposed bridge is that of a 
suspended platform, or car, which shall not exceed 60 ft. in 
length and 40 ft. in width. 'The Middlesbrough Corporation 
wiil supply the necessary electrical energy from their electricity 
works. Borrowing powers asked for are £80,000, and the period 
of repayment is fixed at 50 years. 

THE WIRELESS TELEGRAPH CONVENTION.—In the 
House of Commons on Friday it was ordered that a Select 
Committee be appointed to consider the Radiotelegraphic Con- 
vention, signed at Berlin on November 3rd, 1906, and to 
report what, from the point of view of national and public 
interests, would, in their opinion, be the effect of the adhesion 
or non-adhesion of this country to the convention. The Com- 
mittee is as follows:—Mr. Adkins, Mr. Sydney Buxton, Sir 
John Dickson-Poynder, Mr. Enoch Edwards, Mr. Gwynn, Sir 
Willian Holland, Mr. Lambert, Mr. Arthur Lee, Mr. Mac- 
pherson. Sir Gilbert Parker, and Sir Edward Sassoon. The 
Committee will. if necessary, hear evidence. The first meeting 
took place yesterday. 

UNOPPOSED BILLS.—Three Bills of electrical interest were 
tefore Lord Onslow, chairman of the Committee of the House 


of Lords, on .Tuesday, as unopposed measures. 
reported for third reading. 

Folkestone, Sandgate, and Hythe Tramways.—Road widenings 
in Folkestone and Hythe are proposed under this Bill. The 
company, which was sanctioned last уеаг, also takes power to 
run omnibuses between certain points. 

West Riding Tramways.—To extend the line granted under 
the Companies Act of 1904 for the compulsory purchase of lands 
and completion of works. This period expires on August 15th, 
1907, and an extension of three years is sought. P 

West Yorkshire Tramways.—This company was authorised 
under an Act of Parliament in 1906, and now seeks to carry out 
certain road widenings tọ facilitate the works under the original 
Act. 

VICTORIA FALLS POWER SCHEME.—-In answer to ques- 
tions in the House of Commons on Tuesday, Mr. Churchill said 
that no detailed proposals with respect to the concession granted 
to the Victoria Falls Syndicate had been put before him. The 
question of there being sufficient water in the dry season at the 
Falls in connection with the concession to abstract water would 
be taken into consideration, but public utility had also to be 
considered. 


They were all 


MISCELLANEOUS BUSINESS NOTES 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
The liquidators account of the winding up of the Phillips 
Railway Signalling Syndicate will be given on April 15th, at 
No. 9 Parr Street, Liverpool. Mr. L. Chalmers is the 
liquidator. 

A general meeting of the City of Buenos Ayres Tramways Co. 
will jm held on April 10th, at Winchester House, Old Broad 
Street, London, E.C., to hear the liquidator's account of the 
winding up. 

Shareholders in the Delafon Batteries’ Syndicate will have the 
liquidator’s account placed before them on April 10th, at 12 
Norfolk Street, Manchester. 

Creditors in the winding up of the Simplified Underground 
Conductor Company are required to send in thcir names and 
particulars of their claims to the liquidator, Mr. J. A. S. 
Hassel, 6 Lord Street, Liverpool, before April 15th. 


FRAUDULENT REPRESENTATION.—The Union Electric 
Co. inform us that an individual, calling himself Bertram 
Benson, tall, thin, dark, clean-shaven, well-built, and well- 
educated, representing that he was the consulting engineer of 
the Mining and Exploration Co., Ltd., of London, has been 
issuing bogus orders, and in this way obtaining advances of 
money from the company’s agents. The individual in question 
has had no authority to place the orders, the Mining and 
Exploration Co. having no knowledge of him. 


APPOINTMENTS.—Mr. T. W. Bunce, Junior charge engineer 
at Woolwich, has been promoted to the senior position in succes- 
sion to Mr. J. W. Speight. Mr. R. Berrington has been pro- 
moted to junior charge engineer on probation for a period of 
three months, at a commencing salary of £91 per annum. 

Mr. T. R. Renfree, who has for the past eight years been 
connected with the British Westinghouse interests in this 
country, severed his connection with them at the end of 
February to join the British Electric Transformer Co. 

Mr. J. J. Walklate, general manager of the Potteries Elec- 
tric Traction Co., who has been appointed general manager 
of the Auckland Electric Tramways Co., sails for New Zealand 
at the end of this month. | 

Mr. Andrew Wilkes, resident engineer to the Rothesay tram- 
ways, has been appointed electrical engineer to the Auckland 
Electric Tramways Co. | 

Мт. A. Dimmack, chief assistant, electrical engineer at the 
Chester Corporation Electricity Works, has been appointed 
electrical and mechanical engineer to the Swindon Corporation. 


Rubber Production in Queensland.—In the Agricultural Year- 
book just published by the Queensland Government, it is stated 
that the cultivation of rubber is being persevered with in the 
hopes of building up an export industry. It is thought in about 
two years’ time the rubber trees will be ready to tap. The rub- 
ber plants are raised on Government nurseries, and distributed 
to planters and settlers on the tropical coast line. 


Associated Chambers of Commerce.—During the annual con- 
vention of the Associated Chambers of Commerce, which was 
held last week, resolutions were passed, calling upon the Post- 
master-General to use every endeavour to perfect the under- 
ground telegraph and telephone systems of the country; that 
the Government be asked to take early action with the object 
of establishing a Ministry of Commerce; and that the Govern- 
ment be asked to legislate with the object of making the use of 
metric weights and measures compulsory. With regard to the 
latter resolution, an amendment was proposed by the delegate 
from Manchester, to exclude the enginecring and textile trades. 
After a little discussion, however, this amendment was with- 
drawn, and the original motion carried. 


496 


ELECTRIGAL ENGINEERING 


Marcu 14, 1907. 


MISCELLANEOUS CITY NOTES 


DIRECT SPANISH TELEGRAPH CO.—A dividend of 10 
per cent. per annum upon the preference shares, and 4 per 
cent. on the ordinary shares, has been declared for the half-year 
ending December 315% last. 

GENERAL ELECTRIC CO., U.S.A.—A quarterly dividend 
of 2 per cent. has been declared. 

LIVERPOOL DISTRICT LIGHTING CO.—<A dividend at 
the rate of 5 per cent. per annum for the past half-year has 
been announced. 


NEW COMPANIES 


Е. б. ALDRICH.—Formed with a capital of £1,000 to carry 
on the business of electrical engineers, &c. No initial public 
issue. 

ARMSTRONG, POWER AND CO.—Formed with a capital 
of £2,000 to acquire the business of Messrs. Armstrong, Power 
and Company, of 118-120 Holborn, London, E.C., and to adopt 
an agreement with F. W. Ball and J. A. Cardwell to carry 
on the business of electrical engineers and contractors. 

LEEDS ELECTRIC CO.—This company has been formed 
with a capital of £10,000 to acquire the business of electrical 
manufacturers and merchants, carried on by the Bryant Trading 
Syndicate, Limited, of 1 Oxford Place, and 14 Park Crescent, 
Leeds. 

NORTH LANCASHIRE ELECTRICAL TREATMENT CO. 
—This company has been formed with a capital of £1,000 to 
take over the electrical treatment department of the Ulverston 
and District Cottage Hospital. No initial public issue. 14 
Union Street, Ulverston. 

PEARLITE STEEL CO.—The capital of this company 18 
£20,000, and its objects are to acquire and work certain British 
and Canadian patents for the manufacture of steels, and the 
trade mark ''Pearlite, hitherto the property of the Hydrogen 
Steel Syndicate, Limited. Minimum cash subscription, £5,000. 
22-25 Laurence Pountney Lane, Е.С. 


CATALOGUES AND PAMPHLETS RECEIVED 


CENTRAL STATION ADVERTISING.—The Electric Supply 
Department of the Ipswich Corporation have issued some leatlets 
pointing out to consumers the advantages of certain recent de- 
velopments in connection with the uses of electric supply. One 
of these gives particulars of the osram lamp, another sets forth 
the advantages of electric flat-irons, and a third is devoted to 
"turn down" lamps with a large and a small filament. An 
attractive pamphlet has also been issued by the installation de- 
partment entitled ‘‘ Decoration and Lighting.” 

FLAME ARC LAMPS.—A new leaflet trom the Edison and 
Swan United Electric Light Company describes the '' Ediswan 
Carbone ° improved long flame arc lamp for burning pure car- 
bon, which the company are now starting to manufacture at 
their works at Ponders End. We hope to give a description 
of this lamp in our next issue. 

HIGHFIELD BOOSTERS FOR ALTERNATING-CURRENT 
STATIONS.—A new circular from the Chloride Electrical 
Storage Co. describes an installation where automatic reversible 
boosters of the Highfield type are used in conjunction with a 
battery for maintaining а constant pressure on a set of con- 
tinuous-current bus bars used for excitation and other auxiliary 
purposes, in an alternating-current station. 

MAIN SWITCHES.—A descriptive price list of main switches 
is to hand from Messrs. Johnson and Phillips. Standard types 
of main switches are illustrated, inclusive of the latest varieties 
of enclosed, gas and water tight, and oil break switches. А 
specially designed mining switch to comply with the Home 
Ottice ешил ioni and an improved oil break switch for 
attachment to transformer cases, are among those shown. 

MEASURING INSTRUMENTS.—We have to hand a copy of 
the latest leaflet issued by the Edison and Swan United Electric 
Light Co., Ltd., dealing with their new forms of moving coil 
and other instruments. АП the types listed therein are guaran- 
teed for absolute accuracy to within 1 per cent., and. if necessary 
for special purposes, can be calibrated and guaranteed to within 
one-fifth of 1 per cent. A special form is the new type of moving 
iron instruments recently brought out by the firm. These are 
specially suited for motor work, and at a small extra cost can 
be calibrated to read direct in horse-power. They are sector- 
shape, and can be arranged for either front or back connections. 
They are finished in cast-iron case, which is absolutely dust- 

roof. 

PELTON WHEELS AND TURBINES.—Messrs. Carrick and 
Ritchie, of Edinburgh, have issued а new catalogue of their 
various types of water-turbine, including the “Waverley”? pat- 
tern of the mixed flow class for low and medium falls, the 
"Gerrard" impulse turbine of the partial injection class for 
high falls and moderate speeds, and jet water-wheels of the 
Pelton type for extremely high falls. All these are suitable for 
coupling directly to dynamos, and can be fitted with sensitive 
governors. 


RAILWAY SIGNALLING 


GEAR.—An  ''indicated point 


lock," and ‘‘electro-pneumatic ground frame” are illustrated 
and described in leatlets Nos. 22 and 35 respectively, issued by 
the Westinghouse Brake Company. | 

STEAM VALVES.—A circular from Messrs. J. Baldwin and 
Co., of Keighley, describes their special form of stop valve with 
а spring attachment, designed to obviate the evil effects of 
'"water-hammer"'' action. Several other boiler mountings are 
also illustrated. We hope to give some fuller details of these 
valves in our next issue. 

SWITCHGEAR.—A new pamphlet from Messrs. Crompton 
and Co., Ltd., deals with switchboard apparatus. Illustrations 
are given of several complete switchboards recently supplied by 
the firm, including a power and lighting board at Н.М. Dock. 
yards, Devonport. Complete lines of switches of the chopper 
type, with laminated contacts, change-over switches, lever 
switches, and circuit breakers are listed for currents up to 2,300 
amperes. Other apparatus dealt with includes a special auto- 
matic cut-out for earth panels, switchboard fuses, battery regu- 
lating switches of both the rectangular and circular types, and 
field regulators. Prices are also given for complete standard 
panels for various purposes. 

TESTING LABORATORY.—A schedule of fees charged by 
the Westminster Electrical Testing Laboratory gives an ex- 
haustive list of all the usual tests carried out upon materials 
and apparatus generally used in electrical manufactures. Tests 
of complete installations, machinery, &c., are also undertaken 
by the staff of the laboratory. 


Obituary.—The death of the Right Hon. Sir Daniel 
Dixon, Bart., P.C., M.P., Belfast, which took place with 
startling suddenness on Sunday morning last, deprives the 
commercial capital of Ireland of one of her most prominent 
citizens. He was twice Mayor of the city, and five times Lord 
Mayor in succession, and it was largely owing to his business 
capacity and energy that the conversion of the tramway system 
from horse to electric traction was so successfully carried. 


Electricity on Battleships.—According to the Western Morning 
News, considerable alterations are being made in the equipment 
of the flagship of Admiral Drury, Commander-in-Chief of the 
Mediterranean Fleet, which is now at Devonport. "The wireless 
telegraph equipment has been fitted with the double insulation 
system, a new set of rigging having been prepared. An electric 
battery on board is also approaching completion. 


Electric Supply Cable and Hydraulic Power Mains.—In the 
City of London Court last week, the London Hydraulic Power 
Co. was successful in an action against the County of London Elec- 
tric Supply Со. for damage done to an hydraulic main in lay- 
ing an electric cable. The damages awarded were £10 10s. 114. 
The case is an important one in view of the congested condi- 
tion of the subsoil streets of London with electric, gas. and 
hydraulic mains. One of the Electric Supply Company's em- 
plovees drove a steel wedge into the hydraulic main, by which 
many thousands of gallons of water escaped and did much 
damage. It was stated that the hvdraulic main was only 17 in. 
below the surface, whereas it should have been 3 ft. 6in. The 
pipe in question was laid in 1885, and the water pressure was 
2,000 pounds per square inch. Judge Rentoul, in giving his 
verdict, said that as the case was of such immense importance 
to the nublic he would give leave to appeal. 
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SUMMARY 


SOME historical notes or continuous current series 
Systems in use in the early '80's in connection with 
both incandescent and are lighting аге given in an 
article by Mr. Н. M. Sayers on page 500. 

Two short papers were recently read before the 
Glasgow Local Section of the Institution of Electrical 
Engineers, dealing with the methods of book-keeping 
adopted in the Glasgow Electricity undertaking. Ап 
abstract of the two papers appears on page 501. 

Тнк conclusions drawn from а series of tests of 
wooden insulator pins recently made in America are 
given on page 504. 

Мк. J. 5. HIGHFIELD’s paper on the Thury high- 
tension continuous system was further discussed at the 
Institution of Electrical Engineers last Thursday. The 
author first corrected some errors in one of the tables 
of his paper. Mr. W. H. ParcnuErr pointed out that 
the system was by no means immune from breakdown 
on account of sudden rises of pressure or earths. MR. 
PRANK Barney spoke generally in approval of continu- 
ous current systems as compared with alternating cur- 
rent. He did not doubt that the machines and cables 
could be made for the high pressures required for the 
Thury system, and expressed his admiration for M. 
Thury's work. Mm. BERNARD JENKIN discussed the 
Various methods of earthing which might be employed 
on the Thury system, and the disturbances that would 
result on the occurrence of a fault. Mr. J. J. FASOLA 
gave further data with regard to the estimates for 
the River Albula—Zurich power transmission scheme 
mentioned by Prof. Kapp at the last meeting, quoting 
figures to show that the Thury system was less econo- 
mical than the three-phase system as the increased line 
loss, when capitalised, far exceeded the gain in capital 
eost of the plant and line. Mn. Н. M. Hosarr criti- 
cised Mr. Highfield’s figures in detail, considering 
that in reality the actual cost of the high-tension con- 
tinuous current system would be no less than the cost 
of a three-phase system. Mr. J. T. InwiN mentioned 
the results of calculations he had made for Prof. Ayrton 
with regard to the proposed eleetrie power transmission 
from Victoria Falls to the Rand. and explained that the 
advantages, which they had thought the series con- 
tinuous current would have in this case, would not apply 
in Mr. Highfield’s district. Mr. DawnanN suggested 
the use of fewer units in the continuous current series 
system, as, owing to the machines running at constant 
torque, they were working under the best economical 
conditions at all loads. Mr. J. S. PECK insisted that 
the direct current series svstem had far greater draw- 
backs than the alternating current svstem. If the 
capacity and inductance troubles were so serious as to 
necessitate а radical change, why not reduce the fre- 
queney to 10 or 15 excles per sec? Mr. L. ANDREWS 
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referred to the osmosis effect. on the negative con- 
ductor, criticised Mr. Highfield’s estimates for main- 
laying as too high, and pointed out that the number 
of automatic contrivances was great in spite of the 
simplicity of the svstem. MR. ALEXANDER RUSSELL 
hazarded an ingenious explanation of the fact that 
cables bróke down at lower pressures with alternating 
than with continuous current. Mr. Percy К. ALLEN 
suggested the erection of stations driven by blast fur- 
nace gases in the Midlands. Мк. A. W. HEAVISIDE 


referred to the possible disturbances to telephone and · 


telegraph lines.. (Page 505.) 

Tue patents published last Thursday comprise several 
of unusual interest. Опе specification deals with the 
production of the commutating field in alternating cur- 
rent motors, and two others deal with improvements 
in induction furnaces. ‘The General Electric Co., of 
America, have patented a variable speed gear, in- 
volving the use of unipolar machines. Another speci- 
fication discloses a method of automatically controlling 
the voltage of polyphase generators. (Page 532.) The 
improvement of аге lamps still provides a field for many 
inventors. This week we abstract a specification re- 
lating to enclosed lamps (page 532), and on page 521 
also publish the complete specification of Blondel, in 
which the inventor tackles the problem of an enclosed 
mineralised carbon lamp in an ingenious and novel 
manner. Metallic filaments for glow lamps is the sub- 
ject of a patent by a German company, the specifica- 
tion of which we publish in full. The inventors claim 
a process of heating tungsten filaments almost to their 
melting-point in order to increase their density and 
homogeneity. (Page 510.) 

THE Oxford Tramway Bill, promoted by the National 
Electrie Construction Co., has been passed by a Com- 
mittee of the House of Lords. (Page 516.) 

Осн Paris eorrespondent has sent us some more in- 
formation with regard to the strike of the workmen of 
the Paris electricity supply companies, and also some 
photographs showing the expedients employed for ob- 
taining temporary supply. The men had no actual 
grievance, but struck in order that their claims might 
be given greater attention in the negotiations between 
a company aud the Municipal Council for а new con- 
cession for the future electricity supply in Paris. The 
most remarkable part of the effair was the nonchalant 
attitude adopted by five of the six supply companies 
concerned, who made no attempt to engage workmen to 
replace the strikers, or to provide for a continuance of 
the supply until their return to work. (Page 511.) 

AN enclosed are lamp embodying several improve- 
ments, and particularly noticeable for the absence of 
a shunt coil, is deseribed and illustrated on page 514. 

THE equipment of the electric tramways recently 
opened at Dumbarton is a good example of a moderate- 
sized tramway station equipped with batteries con- 
trolled by automatic reversible boosters. (Page 515.) 

A FINAL letter from Mr. Cramp, relating to the con- 
troversy regarding his motor, appears on page 517. 

Tue Edison-Swan Co. are taking up the manufac- 
ture of the Carbone flame are lamp. (Page 518.) 

AN article deseribing a conveniently arranged form 
of feeder pillar for use with concentric cables appears 
on page 519. 

А SPECIAL controller for printing press motors is de- 
scribed in a short illustrated article on page 526. 

A SHORT article on page 523 describes a form of 
steam stop valve which has been brought out to avoid 
risk of damage due to water-hamimer action in steam 
pipes. 

A vactum tube detector for high-tension circuit is 
deseribed on page 524. 

WE give a brief account of the evidence relating to 
the importation of eleetrieal machinery into Australia 


which has been given: to a Commission dealing with 
the matter. (Page 524.) 

Reviews of the following books appear in our pages 
this week:—'' Long Distance Electric Power Trans- 
mission," by R. №. Hutchinson, Jun.; ‘t Proceedings 
of the Twenty-ninth Convention of the National Elec- 
trie Light Association ''; ''The Wire Tappers,” by 
Arthur Stringer, and the '' Proceedings of the Rugby 
Engineering Society." (Pages 525 and 526.) 

UNDER *' KLECTROCHEMISTRY ’’ will be found abstracts 
of four papers. read before the Faraday Society 
on Tuesday. Two of these dealt with electrolytic 
potentials, the firsc, by H. Nurron and Н. D. Low, 
being on the potential of hydrogen liberated from 
metallic surfaces, and the second, by Е. M. G. Jouy- 
sun and N. T. M. WiLsMoRE, on electrode potentials in 
liquid. ammonia. The remaining papers were on 
“ sslectrolytig Deposition of Zinc, using Rotating Elec- 
trodes, ' by T. 5. Prick, and the " Impedance of 
Solutes in Solvents as Manifested by Osmotic Pres- 
sure," by J. б. А. Кнорх. (Page 527.) 

Unpbrr `* Electrical Science "" appears a note on cer- 
tain theoretical calculations bearing on the demagnetis- 
ing factors of thin rods, and, also, an account of PROF. 
J. J. ‘THoMson’s lust two Saturday afternoon lectures 
at the Royal Institution. In the papers dealt with in 
the Continental section, SCHMIDT discusses the connec- 
tion between earth currents, atmospheric ionisation, 
and ease of wireless transmission; s’ELLAT calculates 
the orbits of electrons, aud shows that the atom must 
in many respects resemble the solar system; and Вес - 
QUEREL analyses the speetrum bands of phosphorescent 
crystals into fine lines, or doublets, by inunersing them 
in liquid air. (Page 527.) 

Mrssns. А. L. DEARLOVE and R. M. Sayers have con- 
dueted a series of experiments to ascertain the varia- 
tion of dielectric resistance of paraffined paper con- 
densers (as used on submarine cables) with tempera- 
ture. Asin the case of other insulating materials, the 
resistance increases with falling temperature, and at 
the same time the ''electrification ” is quicker. The 
results are recorded in curves, and a table of co-efh- 
cients for from 32 to 90 degrees Fahr. is worked out. 
(Page 928.) 

TuE Committee appointed by the Government to con- 
sider the advisability or otherwise of ratifying on behalf 
of Great Britain the conclusions of the Wireless Tele- 
graph Convention of 1906, met on Tuesday. Mm. BAB- 
INGTON SMITH, Secretary to the Post Office, discussed 
the various items in the official report, part of which 
we give. We intend to publish the service regulations 
attached to the report in full in our next issue. (Page 
530.) 

Tue verdict of the jury regarding the recent accident 
on the New York Central and Hudson River Railway 
is given on page 581. 

A SHORT article on page 531 describes an instrument 
for testing wire ropes for winding plants. 

IN our ‘* Parliamentary Intelligence ’’ we give some 
answers given to questions in the House of Commons 
concerning the Committee which is inquiring into the 
working of the National Physical Laboratory. The Bir- 
mingham Corporation Tramways Bill has been rejected. 
The Alanchester Corporation Tramways Bill is now un- 
opposed. (Page 539.) 

Тнк South London Electric Supply Corporation has 
decided to appeal to the House of Lords against the 
decision of the Court of Appeal in the action by the 
Lambeth Borough Council respecting the maintenance 
of the refuse destructor at the company's electricity 
works. (Page 539.) 

Our Stock and Share List, Local Notes, Partieular:s 
of Tenders Invited, Received, and Accepted, Prospee- 
tive Business, and other notes, will be found on pages 
9323-040. . 
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Мк. HIGHFIELD has stated the case for the kigh-ten- 
sion continuous current series system, and has stated 
it well. His paper has been discussed for two evenings 
at the Institution of Electrical Engineers, and t':e re- 
port of the second part of the debate will be found in 
our columns this week. М. Thury’s ingenious methods 
came in for much well-deserved praise, but those who 
are in а position to carry out actual power distribution 
schemes were careful to frame their remarks in such а 
way that they might not be taken to imply approval 
of the system’ for any particular concrete ease. Even 
Mr. Highfield, engineer-in-chief of the Metropolitan 
Electric Supply Co., or Mr. Frank Bailey, who is 'а 
director of that company besides being engineer-in-chief 
of the City of London Electric Lighting Co., did not 
make it clear whether the Thury system is really to be 
employed on the Metropolitan Co.’s new power area, or 
whether the paper was merely a '' ballon d’essai’’ to 
ascertain the opinion of outsiders on the project. The 
area in question will need much developing before it 
can be regarded as affording a good power load on any 
system. It must, in fact, be something of a white 
elephant to the company, for so far as present demands 
are concerned it is made up of a number of small 
districts, at various distances from the power-house, 


whose loads will have an extremely low load factor. 


The Thury system compares best with the three-phase 
systern, where the power has to be transmitted to a 
single point at a great distance from the power-house. 
either at a high load factor or under water-power con- 
ditions, in which the energy wasted at light loads may 
be regarded as a negligible loss. When they have con- 
sidered the subject further, and have moved sufficiently 
far from their formidable array of estimated figures to 
view the problem with a true sense of perspective, we 
cannot but think that Mr. Hightield and Mr. Bailey 
will abandon the idea of supplying a number of resi- 
dential suburbs in the West of London through sub-, 
stations and a transmission line, in which the full-load 
losses continue at their maximum value for the whole 
24 hours of the day, and from a power-house burning 
Welsh coal miles away from the coalfields. There can 
һе no doubt that there are many cases in the United 
Kingdom and the Colonies in which the high-tension 
continuous current series system might find useful ap- 
plication, but we cannot but believe that Messrs. Dick 
Kerr and Co., who have aequired. the British rights 
under the Thury patents, would themselves be sorry if 
its first trial in this country were made under such 
unfavourable economic conditions. 


Тнк further particulars whieh we publish this week 
with regard to the recent strike of the workmen of the 
Paris electricity supply companies makes one wonder 
of what stuff the French engineers and managers ean be 
made of. At five o'clock on a Friday the men struck 
work, and supply was discontinued, and. except in the 
case of one company, the engineers and managers of 
the stations apparently waited unconcernedly, making 
no serious attempt to resume the supply until it pleased 
the workmen to return to their posts at 10 o'clock the 
following evening. If it were to happen in London 
that the stokers of an electricity works, or on all the 
electricity works, were to strike work, two things are 
certain: first, that their places would be rapidly filled, 
so rapidly, in fact, that in all probability there would be 
no cessation of supply at all; and, secondly, that in no 


circumstances would the strikers have been re-engaged. 
In view of the serious public danger and inconvenience, 
it is almost beside the question whether the workmen 
had any real grievance against their employers, for no 
cause could have warranted their taking so extreme a 
measure; and it makes the whole situation still more. 
ridiculous to the British mind when the fact is stated 
that no present grievance exists, and the only matter 
in dispute is to what extent the position of the work- 
men will be improved when the terms of the new elec- 
trie lighting concession are fixed. The combination of 
companies that is negotiating for this concession has 
already agreed to place the men on a better footing 
than they are now, but the men ask for conditions to 
which it is impossible to accede. The whole incident 
is greatly to the discredit of all concerned. 


— — ÀÁÓÀ——— — 


We have received some inquiries in regard to а 
statement in an editorial note on meter testing pub- 
lished in our issue of February 21st. It was there 
stated that а consumer сап elect to have an officially 
sealed meter from the supply Undertaker if he is will- 
ing to pay the testing and sealing fee. The clauses 
in the Electric Lighting (Clauses) Act of 1809— which 
is the same as that contained in Provisional Orders and 
Special Acts previous to that date—clearly specifies 
that the Undertaker shall. if required, have the meter 
supplied to the consumer duly certified by the testing 
authority, and presumably, therefore, the Undertaker 
must pay the fee for this to the electrical inspector 
or other testing authority. The Undertaker, however, 
may charge the consumer ''a reasonable sum ” for 
the meter, or if, following the usual course, the con- 
sumer prefers to hire the meter, the Undertaker may 
require him to enter into an agreement for the hire. 
It appears, therefore, that there is nothing to prevent 
the Undertaker fror charging a slightly higher price 
for the hire of a ‘‘ certified °’ meter, and recovering 
the testing and sealing fee in this manner.  Peculiarly 
enough, in spite of the usual number of disputes as 
to the accuracy of meters, this particular point has 
never arisen between an Undertaker and a consumer 
so far as we can remember. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MARCH 2lst. 
Institutign of Electrical Engineers: Leeds Local. Sertion. 
1.15 p.m. Meeting at the Halifax "Technical College. 
Paper to be read :—'' Underground Mains," by W. M. 
Rogerson. 


Institution of Electrical Engineers. 
8 p.m. Ordinary General Meeting. Paper to be read :— 
“Rail Corrugation.” by J. A. Panton. 


FRIDAY, MARCH 22nd. 
Institution of Cil Engineers : Students! Section. 
8 p.m. Ordinary Mesting. Paper to be read :— “A Point 
in Turbo Alternitor Design,” by F. J. Kean, 
Royal Institution, 
9 p.m. Evening Discourse by Prof. J. J. Thomson, F.R.S., 
on “Rays of Positive Electricity." 
SATURDAY, MARCH 23rd. 
Royal Institution. 
8 p.m. Afternoon Lecture VI. on “Röntgen, Cathode. and 
Positive Rays," by Professor J. J. Thomson. F.R.S, 


TUESDAY, MARCH 26th. 
Institution of Ciril Engineers, 

8 p.m. Ordinary Meeting. Papers to be read :- (1) “Тһе 
Application of Hydro-Electric Power to Slate Mining," 
hy Moses Kellow. (2) ''Electrically Driven Winding 
Gear and the Supply of Power to Mines," by A. H. 
Preece. 
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SOME HISTORICAL NOTES ON CONTINUOUS 
CURRENT SERIES SYSTEMS 


By H. M. Sayers 


M К. HIGHFIELD’S paper upon the Thury Trans- 
mission system is a reminder that a certain 
amount of pioneer electric lighting was carried out by 
means of high-tension continuous eurrents between the 
years 1882 and 1887. Distribution rather than trans- 
mission was the object of the work, and with very 
small exceptions it was confined to lighting. Whilst 
- the amount of work done appears insignificant by pre- 
sent day standards, it happened that the localities 
favoured ensured a large publicity among the well-to-do 
classes, and it may be claimed that the influence of 
the small installations referred to had a very large 
share in stimulating the public demand for electric 
lighting, and the subsequent growth of the business. 

Between 1879 and 1881 some of the American series 
arc lighting systems had been introduced into this 
country, the Brush system easily taking the lead, and 
it was shown that electric light could be supplied by 
high-tension constant current machines over a wide 
area at а small cost for conductors. The Hammond 
Electric Light Company pushed the Brush system in 
districts for which it held a licence, established a supply 
station at Brighton, and assisted in the formation of 
local electric light companies at Eastbourne and Hast- 
ings, to which it granted sub-licences for the use of 
Brush plant within the respective areas. The Brighton 
station commenced supply in 1881, Eastbourne fol- 
lowed in the summer of 1882, and Hastings a few 
months later. 

The business first obtained was confined to arc light- 
ing in shops and streets, but there were many inquiries 
for incandescent lighting, which was then chiefly 
known from isolated installations, such as that at the 
Savoy Theatre, though the Edison Electric Light Com- 
pany had a small station on the Holborn Viaduct. 

The majority of lamps made at that date were for 
50 volts, and no supply system over a large area based 
on parallel distribution was then possible. 

It was Mr. Arthur Wright, who was running the 
Brighton station, who saw the possibility of using the 
arc light circuits for supplying incandescent lamps, and 
he worked out and made the necessary accessories for 
the purpose. The normal arc circuit current was from 
9 to 10 amperes, and it was easy to keep it at a very 
steady value by means of automatic regulators shunting 
the dynamo field, and driving the dynamo from a con- 
stant torque engine, i.e., varying the speed with the 
load. 

The incandescent lamps then in the market were 
mostly of 50 volts, taking a current of 1:2 to 1:25 am- 
peres; therefore a group of eight such lamps took the 
are circuit current, and was at first the unit group. 
It was too large to suit many customers, but in lighting 
shop windows, large rooms in hotels, and public build- 
ings no great difficulty appeared. To meet the те: 
quirements for smaller units, Mr. Swinburne, who was 
then making lamps for the Hammond Electric Light 
Company, produced some lamps taking about 3:2 am- 
peres, at from 20 to 30 volts, and sorted them into 
sets of three, each set to take the normal are eurrent 
and run at a uniform colour. Mr. Bernstein later 
made lamps taking the whole are eurrent, whieh could 
be arranged in simple series, but he was rather too late 
in the day, the alternating current transformer being 
then їп the aseendant for wide distribution. 

The wiring on this system was very simple. The 
main wires were quite small; frequently for indoor 
work a single No. 12 was used, and generally the wiring 
was on the surface. There were no fuses, for no excess 
current was possible. Switches simply short-circuited 
the lamp. groups; sometimes a plug was used, but more 
generally a double bridge switch, which disconnected 


the lamp circuit and bridged the main wires when 
turned off. The principal difficulty lay in providing 
for the breakage of any lamp in the group. When this 
occurred the others followed suit at rapidly decreasing 
intervals, and the last one or two exploded with gor- 
geous effects. This danger was met by several devices 
depending upon a high resistance magnet shunting the 
group. Generally, the rise of pressure due to one lamp 
breaking closed the circuit of a spare lamp, and upon a 
repetition of the rise the group was switched out. 
Another plan divided each group into equal halves, and 
led the moieties of the current through two series 
magnets. А broken lamp in either half set strength- 
ened the current in the other half, and the magnet 
sWitched in a spare lamp. These devices required 
somewhat careful adjustment, but the failures were not 
frequent or serious. If a group did burn out it never 
interrupted the circuit; the leads of the last lamp to 
fail fused together, and no other customer suffered. 

A good deal of wiring was done upon gas fittings, 
and particular care was taken with the insulation in 
these cases. It would horrify most engineers now to 
suggest wiring on gas fittings with 2,000 volts across 
the circuit terminals, yet very few and trivial acci- 
dents occurred; the indoor wiring was singularly free 
from trouble. 

A good many shops, the public rooms in several of 
the large hotels, reception-rooms in a few private 
houses, and several places of worship were lit in this 
way in the towns mentioned for several years. In 
many cases supply was charged for by meter. The 
form in general use was electrolytic, & copper or zine 
depositing cell in series with а suitable resistance coil 
was connected across the service mains entering the 
premises. The deposited metal measured the volt 
hours. This way of using an electrolytic meter is open 
to little objection on the score of accuracy. It was 
found that with a German silver resistance the tem- 
perature coefficient of the whole circuit was negligible. 
Obviously the voltage across the meter varied with the 
number of groups of lamps in use at any time. 

In Brighton the circuits were all overhead, mainly 
over house. In Eastbourne and Hastings the local au- 
thonties objected to overhead wires, and gave their 
consent to laying underground cables in the streets. 
This consent meant no more than that thev would 
not prevent such work; anyone might have obtained 
an injunetion against the companies. It was before 
the first Electric Light Act, and only a special Act 
of Parliament could have conferred legal powers. But 
no one interfered, and it was not until 1890 that the 
Eastbourne Company put itself right with the law and 
obtained а Provisional Order. The Brighton Company 
never did so. 

It was the practice to keep up the supply to private 
consumers from an hour before sunset to midnight. 
Street lighting was an all-night affair. In one hotel in 
Eastbourne an attempt was made to give а constant 
supply by means of a battery. This battery was 
charged during the night with a heavier current. than 
the normal ten amperes, provided by connecting in 
parallel the three commutators of a Brush ''4O 
lighter '" machine. Automatic switches situated at 
convenient points short-circuited loops of the circuit 
when the stronger current circulated, so that no con- 
sumers' lamps were left in circuit. This was rather a 
tour-de-force, and it failed eventually from battery 
troubles. A more ambitious attempt to use batteries 
charged on a series circuit with automatic switches to 
change over was made at Colchester, and met with 
some success, while the batteries lasted. The first in- 
stallation of the Chelsea Company also included battery 
sub-stations with a series charging system. 

lt is evident that the possibility of using modern 
batteries for distribution from sub-stations served by 
а series transmission line is rather attractive, especially 
as providing for the equalisation of load. 
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The early work here described used very small cur- 
rents. and comparatively low voltages, not in excess 
ot 3.000, but it showed many advantages in the way of 
flexibility and ease of operation. The electric osmosis 
trouble did not extend to cables, but great care was 
required to keep open-air arc lamps reasonably well 
insulated. There were some cable troubles, too, but 
quite as many at the positive as at the negative ends 
of the circuits. There is one advantage about series 
working in respect to insulation in that the position of 
the '' resultant fault '" can be shown constantly by a 
pair of electrostatic voltmeters connected between earth 
and each terminal of the circuit and the equivalent 
fault resistance by earthing each terminal successively 
through a suitable current meter and resistance. Leak- 
асе faults are, therefore, easily traced and prevented 
from becoming serious. Disconnection faults are much 
more troublesome, and interrupt the whole circuit. 

As regards regulation, the series system is far easier. 
Current regulation at the generating station gcverns the 
whole eircuit. "Voltage regulation of а parallel system 
from a single point is impossible; the best that can be 


obtained is ап approximation. This advantage is dis- 
counted by the limitation of the series system to trans- 
mission. One cannot imagine general distribution by 
this means. Yet it had some advantages; for example, 
incandescent lamps worked at constant current main- 
tain a much more constant candle-power and a higher 
average ећсіепсу than when run at constant pressure. 
The life was no doubt shorter, but the Swan 50-volt 
lamps of the early '80's were robust and excellent 
lamps. It is doubtful if they are beaten by any made 
to-day. It is true that they cost nearly as much each 
as a dozen of some lamps can be bought for now. бо 
far as it went, this early experience was distinctly 
favourable to the series systein as regards ease of opera- 
tion. It could not compete with parallel systems for 
distributing purposes, and it was severely limited by 
the small sizes of the dynamos then available. It is 
not generally known here that series arc lighting from 
constant current machines is still widely used in the 
United States, where Brush arc lighters are employed 
up to about 8,000 volts for operating street and shop 
lighting circuits of are lamps. 


DETAILS OF ORGANISATION FOR ELECTRICITY SUPPLY 
UNDERTAKINGS 


() N the 12th inst. two papers were read at a meeting of the 
Glasgow Local Section of tho Institution of Electrical En- 
gineers. The first was by D. Denholm, on the subject of ‘‘ Stores 
and Cost-keeping for Electricity Supply Undertakings,” of which 
the following is an abstract :— 

Stores.—General.—In the stores department, a complete and 
accurate system of requisitioning, purchasing, receiving, storing, 
distributing, and accounting for all stores 15 required. There 
should be a general store, with a thoroughly experienced store- 
keeper in charge. At this store all records will be made up, not 
onlv for goods received and issued from the store, but for 
material which is delivered direct on to jobs. 

ReEQUISITIONING OF MATERIAL.—Requisition Form, No. 1, in 
duplicate : First copy to the stores superintendent; second copy 
retained in the book. Official Order Form, No. 2, in copying 
ink. and numbered. When the official order has been issued, the 
requisition, with the official order number and date of issue 
marked on, is sent to the storekeeper. Requisition Form, No. 1, 
would be used: (a) By the storekeeper for stock renewals; (b) 
bv engineers or other responsible persons for requisitioning 
material which is not regularly stocked. Оп the requisition 
form would be stated full particulars of the goods required, 
general allocation number, when wanted, and where the goods 
are to be delivered. The stores superintendent, having satisfied 
himself as to the correctness of all the details on the requisition, 
issues an official order on the firm which is to supply the goods. 

Order Form.—The orders should be typewritten, as pencil orders 
in duplicate are liable to be more carelessly done and the figures 
тау be mistaken. The typewritten orders should be press- 
copied into a book, the leaves of which are numbered according 
to the numbers on the forms. The order should be signed by 
the chief engineer, or his departmental assistants who have 
authorit v to sign for him. When the official order is issued for 
the goods, the number of the order and date of issue will be 
marked on the requisition, which should be sent to the store- 
keeper. Filing Requisition Form.—The storekeeper would have 
it filed on file No. 1, so that when the goods have been delivered 
he may mark them off on the requisition. The completed re- 
quisition would then be filed on file No. 2. The storekeeper has 
thus two files with requisitions, No. 1 showing all goods on 
order still to deliver, and file No. 2 with completed requisitions, 
and showing date of delivery of the goods. 

Goons Recetvep.—Goods Received Note, form No. 5, in tri- 
plicate books. printed in red : First copy to accountant; second 
copy to stock clerk; third copy retained in the book. АП 
goods received would be checked on receipt, i.e., weighed and (or) 
counted as the case might be, and the quantity or weight com- 
pared with the supplier's receive note (if one has been re- 
ceived), any difference being noted on the sender's receive note. 
without. however, altering or erasing the figures thereon. For 
ail zoods received /which includes material returned from jobs. 
material from workshop, &c., as explained later), a receive note 
on Goods Received Note, form No. 5, would be made out 
and sivned by the storekeeper, giving full particulars of the 
zods received, weight or quantity, and remarks as to break- 
azes. shortages, &c., also full particulars of (a) packing; (b) 
carrier; (c) whether carriage paid: (d) amount of carriage. 

Stock  Rreconps.— Pricing of Stock Sheets.—It is absolutely 
nevessarv that the stock sheets should he carefully and accurately 
kent. Items should be priced from the invoices, to insure that 
«urrent prices are always used on despatch notes, &c., and to 


show the proper value of the stock in hand. Тһе loose leaf 
ledger will, in the author's opinion, be found the most con- 
venlent form for stock records. 

DISTRIBUTION OF MATERIAL.—A despatch note would be made 
out for all goods sent out from the stores, or for material 
delivered direct to the jobs or sub-stations. Material would be 
supplied against written orders only, the latter made out on 
the proper form by the foreman or tradesman. The despatches 
would be dealt with as follows :—For material to tradesmen and 
others within the department, the first copy of the despatch note, 
signed by the receiver of the goods and accompanied by the 
order issued on the store (upon which the goods were supplied), 
would be sent to the accountant. The second copy would be passed 
to the stores clerk, who would enter the quantities into the 
stock sheets, price the items on the despatch note, and pass it 
to the cost clerk. 

CosriNG.— The costing comes under two general headings: 
(a) Generating department; (b) mains department. The generat- 
ing department costs should include all the work done at the 
generating stations and sub-stations, as well as the purely 
generating costs. The mains department costs include all the 
work of the mains department. If the job numbers are pro- 
perly stated by the engineers and foremen in giving their in- 
structions to workmen to begin with, and the work in the stores 
department is efficiently carried out, the getting out of the 
costs is much simplified. The cost returns should be made up 


monthly, and the completed summaries should be in the hands 


of the chief engineer and his responsible assistants promptly and 
without delay. These summaries should not be loaded up with 
details of material and time. They should be concise, clear 
statements of the work done and the cost of doing it. 
Generating Department Engineers and Foremen Order from 
Stores.—In the generating department it would not, as a rule, 
be necessary to issue written instructions to workmen for work 
to be done. The engineers and foremen only would order 
material from the stores, on “ Order to Stores,’ form No. 13. 
(This form would also be used by workmen under section '' B," 
as explained later. No material would be supplied to a job 
without an order made out on the proper form, and with the 
job number stated thereon.) Mains Department Instruction 
Form.—In the mains department the work is of a different nature. 
Jointers, branchmen, &c., are working over large areas, and it 
is better that each tradesman should have his instructions in 
writing. Instructions to Workmen, form No. 14, books in 
triplicate : First two copies sent to the cost clerk, who hands 
the first copy to the workman; third copy retained in the book. 
The superintendent would issue an instruction form (filling in 
the workman's name) to do the work, marking thereon the 
general allocation number, the running cost number being fixed 
bv the cost clerk. This complete number would be used on all 
subsequent forms issued for work to be done on the same job. 
The first and second copies of the instruction form would be 
passed to the cost clerk, who would at once fix the running 
cost number and hand the first copy to the workman when he 
reports himself at the time office for starting on his job. On 
the back of the form the workman would mark the time spent 
on the job, and give a note of the material he had used. This 
list of material would be compared with the amount he had 
drawn from the stores for the job, as shown by the despatch 
notes. Any serious difference would be inquired into and re- 
ported to the superintendent in charge. |n the case of a large 
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amount of work being carried out to one instruction, the worx- 
man would make a weekly return of time and material on a 
special sheet supplied by the cost clerk, his instruction form 
being retained until the completion of the job. From the second 
copy the fu!l particulars of the place and job would be entered 
into the “instruction form register.” 

“Order to Stores," Form Хо. 13.—Each workman working 
under section "B" arrangements would have an ‘‘order to 
stores ” book. 

The second paper was read by В. B. Maccall, and was entitled 
“The Pay Sheet." This paper comprises a series of notes on the 
method of making up the pay sheet of the Glasgow Corporation 
Electricity Department, and on the method of allocating the 
time and pay of employees therein for costing, ledger, and 
balance-sheet purposes. 

For facility in paying wages the employees of the department 
are divided into two sections: one consisting of the men em- 
ployed in the generating stations, meter workshop, and general 
offices, whose pay week commences on Wednesday morning and 
finishes on Tuesday evening; and the other section contains 
the names of those employed in the mains department, whose 
pay week commences on Thursday morning and finishes on 
Wednesday evening. The employees entered in the generating 
pay list, being mostly employed within doors in the stations or 
other buildings, hand in their time tickets (Forms B 1, 2, and 
3) on leaving off work to the timekeeper at the gate, but the 
employees of the mains department, being mostly employed 
out-of-doors, have their tickets (Form B 4) collected by time- 
keepers. In the time tickets it will be noted that the time and 
the overtime are shown separately, and a line for certification 
by the ofticial who authorises the overtime also certifies to the 
general accuracy of the workman’s return as to the job number 
and time wrought. In the time ticket of the mains section 
(Form B 4) there are columns for noting “where working "" and 
* description of work," in addition to the job number, time, 
and overtime columns. From the time tickets shown the time 
is transferred by the timekeeper into the time sheet, and the 
timekeeper makes up this sheet day by day, as he gets his 
returns, until the close of the pay week. "The pay clerk's first 
operation is to take the timekeeper's return and check it as soon 
as possible after lodging, and the hours so checked are called 
off to the pay clerk, who enters them against the names in the 
pay sheet (Form D), upon which the number, name, designa- 
tion, and rate of pay of each employee have previously been 
printed by the ''Addressograph." "The рау clerk, as mentioned, 
enters on the time sheet the time wrought against the several 
names and extends the cash values, adding any allowances or 
making any deductions from the pay. It will be noted that in 
the pay sheet there is a column ‘Friendly Society." This is a 
voluntary yearly society embracing a large proportion of the 
emplovees of the department, and, with the consent of the 
authorities of the department and the men interested, the fort- 
nightly contribution to the friendly society is deducted from 
their pay by the pay clerk, entered on the column marked, and 
handed over to the treasurer of the friendly society. This 
obviates, of course, individual collection, and has given great 
satisfaction to the emnlovees. 

Each pay sheet is complete in itself ; that 18 to say, the totai 
is not transferred to the next sheet, but to an abstract (Form 
E). This abstract shows the number of employees and the total 
pay in each sheet, also the amount deducted for the friendly 
society, and is certified as correct by the pay clerk and his 
assistant; the representative of the treasurer who pays the 
employees also signs; the chief engineer and the treasurer sign, 
certifying the general accuracy, and this abstract, along with 
the pay sheets and the allocation sheet subsequently referred to, 
is presented to the auditors when auditing the books. Each sheet 
is numbered, and the total number of sheets forming each pay 
list is also shown. After the pay sheet is made up and sent to 
the treasurer, the allocation of the total pay is proceeded with. 
The time sheets аге taken in hand, and the time of each employee 
is abstracted at the foot of the sheet, and the time spent on the 
various jobs, also the cash value of that time, is extended. The 
pay clerk's assistant who makes up this abstract gets the rates of 
pav from the pav sheet, and notes the total pav paid to the em- 
ployee also from the pay sheet. The abstract must show the same 
total in detail against the various jobs which the workmen may 
happen to be engaged upon. It is evident that this being done, 
the cash value of the employees! time expended on the various 
jobs when added all together will agree accurately to a penny with 
the total of the pay sheet. When the time spent on the various 
jobs bv the respective employees is made up. these amounts are 
abstracted for the purposes of costing on Form F (abstract of 
wares, week ending Y. This abstract of wages shows the 
time sheet. from which the information has been drawn, the 
workman's number, name, designation, hours, rate. and £ s. d. 
These sheets when completed are added, and the total abstracted 
on a separate sheet. 

АП the notes up to this point have been in connection with 
the time and pay of the employees paid by the hour. Those 
emplovees paid a standing weekly wage do not require to lodge 
а dailv time sheet. as the work uvon which such men are 
engaged is practically constant, and all that is necessary іп 
their case is to ascertain that they have been at work, and this 
is easily done, as they, in common with all the other employees 


of the department, record their attendance upon the Dey time 
recorder. The records of these recorders are also used to com- 
pare the statements of the hours wrought by the men who are 
paid by the hour. 'The pay sheets with relative abstracts are 
punched and put in a binder and sent to the treasurer for 
checking, as already noted. The pay clerk, along with the 
treasurer's representative, gets a cheque on the bank from the 
treasurer, and makes up the pay from the pay sheets. "These 
pays are placed into the pay pockets already referred to, and 
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Please supply the undernoted for Fob No... 


Ordered bysso bloc нна ншнен 


N.B.—1f the Job No. is not entered above, the Storekeeper will not supply 
material. 

This order applies to Stores Department only, and should any outside 
firm supply goods on this order form, the account will not be recognised 
пог paid by the Corporation. 
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Order No. 699% 
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ORDER. 
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LIST ALLOCATION 
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The goods are to be delivered 
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at the proper times and places are handed over to the workmen: 
on their presenting a cheque corresponding to their name and 
When a sufticient number of weeks pay sheets 
have been collected, they are bound together in book form and 


pay number. 


kept for reference. The Forms F are punched and put in 


binder and sent to the costing oftice for the individual costs of 
The costing оћсе enters into the cost sheets, 


the 
same jobs, the value of the time noted on Form F, and thus the 


the several jobs. 
along with the material obtained from the stores for 


total time and material expended on each job is shown. 
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ELECTRICITY DEPARTMENT. No. 362 
REQUISITION FOR MATERIAL. 
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ORDER NO. 
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MATERIAL. 
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ELECTRICITY DEPARTMENT. No. 
INSTRUOTION FORM. 
Workman's Name 2. 0.00. Fob Nov... Па IN RNS REY OTR OM ore MR Rea PT 


Instructions — 


FoRM No, t4, FRONT 


TIME AND MATERIAL. 
nnper I BG: n» CX(9 (X SS rr 


NAME | TIME. OVERTIME 
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а. tation, 


NAME. 


NEW WORK. 


Date С... 


iR dedu diee 


OVERTIME 


Сесанга E 


Form Вт 


CORPORATION 


Workman's Мате eiie irri decis esta ee 


WHERE WORKING. 


DESCRIPTION OF WORK. 


Overtime authorised by... 20000m. 


OF GLASGOW—ELECTRICITY DEPARTMENT. 
DAILY TIME TIOKET. 
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Certified Correct. 


e5«900290500520995--q060205*»0000**9290092000090v0090»95* 


e*«09089909,5-»4808*49*:4000920a0009099»*6809090902*9v90v 


STRENGTH OF INSULATOR PINS 


HE Electrical. World describes some tests of the strength 

of wooden insulator pins, which have been made by the 
Forest Service of the United States Department of Agriculture, 
at the timber-testing station of the Forest Service at Purdue 
University, Lafayette, Ind. The materials tested were rock elm, 
live oak, and black locust. The pins were of standard size, 
4 ш. by 8 in. The oak pins were from § to 4 in. shorter than 
the others, and of slightly smaller diameter at the shoulder. 
Their lever arm was also about 4 in. shorter than in the cases 
of the other two species. In testing the pins an iron block was 
clamped to the stationary upper head of a small screw-testing 
machine. The pins were inserted to a tight fit in a hole in this 
iron block, and projected horizontally over the pulling head of 
the machine. The glass insulator was unable to bear the strain 
of the wire, so an iron model of the ordinary glass insulator 
was screwed on the pin and connected by means of a heavy 
wire to the pulling head of the machine. When a strain was 
put on this wire, the pin acted as a beam fixed at one end ana 
loaded at the other, which is practically the condition met with 
in practice. The breaking moment (maximum load in lbs. times 
the lever arm in inches) was taken as a measure of the strength 
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of the pins. The tests showed that the breaking strength of 
the black locust pins was roughly 4,000 in.-lbs., of the live 
oak pins about 3,000 in..]bs., and 2,500 in.-lbs. for the rock 
elm pins. The locust and elm pins failed mostly by splitting 
from the threads to the shoulder, or by tension at the shoulder. 
Occasionally the portion of the pin inserted in the block failed 
by shearing horizontally. The oak pins nearly all failed by 
tension at the snoulder. 


Electricity in Advertising.—A paper was read by Mr. A. B. 
Gregson, on Thursday last, before the Birmingham and District 
Electric Club, on the subject of ‘‘ Electricity as an Advertising 
Medium.” Starting with the cardinal principle that .the first 
object of an advertiser is to attract the eve of the public, the 
author made an excellent case for the illuminated sign and 
the possibility opened up in this direction for the easy control 
of electrical illumination, and described some forms of illu- 
minated discs, small signs, and reflectors, and automatic switch- 
gear for flashing signs recently brought out by his own firm. 
This latter is of the electromagnetic tvpe, with a dash-pot, and 
presents several advantages of some of the thermal *'*inter- 
mitters" in common use. 
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THE PARIS STRIKE 


^X UR Paris correspondent has sent us, too late for Our correspondent likens the breaking out of the 
( усенов in our last issue, an account of the re- strike to the blowing up of the Russian ships in Vladi- 
cent strike of the workmen engaged at the electricity vostock Harbour, so sudden and so decisive was the 
supply stations in Paris. His information supplements event. Parisians are still wondering at the extreme 
the article which we published in our last issue, and secrecy which was maintained, and they wonder also 
the photographs which have accompanied it are not that the workmen should have thought fit to pursue 
without interest. these tactics instead of adopting a more open policy, 
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for the strike was declared in order to influence the de- 
cision of the electricity supply companies and the Muni- 
cipal Council upon matters which are still under con- 
sideration. The action of the strike-leaders is the more 
inexplicable when it is remembered that the Municipal 
Council itself is elected chietly by the vote of the 
workmen population of Paris, and that the company or 
companies against which it was nominally directed have 
been particularly careful not to negotiate directly with 
the trades unions. The possibility of the workmen 
taking the-offensive in this manner had never been re- 
garded as a danger at the present stage of the negotia- 
tions. 

The electrical lighting and power supply of Paris is 
provided by six companies; the concessions of four of 


EIE 


these expire on the 8th and 15th of next month, and 
the two others in 1908. In addition, there is a muni- 
cipal station for one of the Parisian districts which is 
worked by the Municipal Council with an undeniable 
care and solicitude for the workmen’s interests and 
salaries. Apparently this municipal enterprise was not 
sufficiently successful to tempt the Municipal Council 
to avail themselves of the present opportunity of 
taking over the whole supply of electricity in Paris. 
Tenders were called for, and, after a careful examina- 
tion of the various proposals and a gradual elimination 
of those considered suitable, two were left in the run- 
ning: the Société d'Etudes pour l'Exploitation de 
l'Energie Electrique à Paris (known as the Schneider- 
Mildé Company), and the Société Parisienne de Distri- 
bution d'Eleetrieité (а combination of the. existing 
supply eompanies). "These two interests were eventu- 
ally amalgamated, and the Municipal Council, being no 
longer in a position to obtain competitive offers of low 
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prices to the public, high wages to the workmen, and 
payments to the Municipal Council itself, laid particular 
stress on the fair treatment of the employees. This, in 
fact, was made a sine qua non of the granting of the 
concession, and the conditions were actually under ex- 
amination by a committee of the Council when the 
strike was declared. 

Throughout the whole proceedings, our correspondent 
observes, the lack of interest taken by the public in the 
matter contrasted keenly with the extreme vigilance 
of the workmen's representatives, although the pro- 
posed maximum price of 50 с. (4°8d.) per kilowatt- 
hour (the original proposal of the Schneider-Mildé Com- 
pany) had been raised by the new combination to a 
proposed 80 с. (7"7d.) This increase of the marzi- 
mum price chargeable was, of 
eourse, quoted by the workmen's 
union in their posters appealing for 
publie sympathy, and it was also 
stated that M. Sartiaux, who acts 
as engineer-in-chief of the combina- 
tion of companies, proposed to 
diminish the amount paid to the 
workmen's pension fund by one- 
half, and that he would not consent 
to keep open the places of those 
workmen who were called away for 
their military service. The strikers 
demanded that they should all be 
taken over by the new company, 
and that their places should be kept 
open for them during their military 
service; that they should be placed 
on the same footing as municipal 
servants (t.e., enjoy the same privi- 
leges as these of the fortunate men 
employed at the municipal station 
mentioned above); that they should 
be entitled to municipal pensions. 
in which the time they had worked 
for the companies should be taken 
into account; that there shculd be 
a commission of arbitration to settle 
disputes; that they shculd be en- 
titled to a collective lakour con- 
tract; and, finally, that they should 
work only eight hours a day. These 
conditions had, in the main, been 
dready adopted by the Council, with 
the exception of the eight-hour day. 
which the Council considered was 
more a question for Parliament to 
legislate upon than themselves. 

In an interview with the repre- 
sentative of the Temps, M. Sartiaux 
replied that he hal no power to in- 
tervene between the supply com- 


panies and their workmen, and that his only 
mission was to act for the combination of the twe 
companies seeking the new concession in arranging 


terms with the Municipal Council. The work- 
men had demanded that their conditions should be 
embodied in the agreement with the Council, and he 
had replied frankly that they demanded too much. The 
arbitration commission and collective labour contract 
were new propositions not generally recognised, and 
would only be agreed to if imposed by law. On return- 
ing from military service, old employees would be re- 
engaged as vacancies occurred, but it would be im- 
possible to discharge men to make room for them. In 
the first instance, the men had asked for the same 
conditions as to pension as that enjoyed by the men 
emploved on the Metropolitain Railway, where 2 per 
cent. is deducted from the men's salaries for the pen- 
sion fund, and the company contribute 6 per cent. 'Thi:- 
had been agreed to, with the further coneession that. 
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after an output of 71 million kilowatt-hours per year 
the workmen s contribution would be reduced to 1 per 
cent., and the company’s increased to 7 per cent. In 
addition, the company agreed to pay the 6 per cent. 
towards the fund for the last eighteen years in the case 
of those workmen who had been employed since the 
start, but the men demanded that this ** retro-active `` 
contribution should be 8 per cent. instead of 6 per 
cent., so that the company should also pay the 2 per 
cent. which would have been contributed by the men 
under the new scheme. ‘The company had also agreed 
to retain all the workmen in their employment, al- 
though the consolidation of the undertakings should 
enable them to make a considerable reduction in labour. 

When the fact is taken into account that the conces- 
sion is to be terminable at the option of the Municipal 
Council at the end of 1913, 1919, 
or 1933 on terms by far more severe 
than those under which purchase 
can be made at the expiry of the 
Provisional Orders in the United 
Kingdom, and that during the 
period of the concession large 
vearly payments have to be made to 
the Municipal Council, it is not to 
be wondered at that the company 
sav that they will withdraw their 
offer altogether rather than submit 
to the demands of the workmen. 
The terms as to the yearly pay- 
ments and the eventual transfer to 
the Council are somewhat long and 
complicated, and аге still under 
negotiation, so would be out ol 
place in the present article, but we 
will make our readers acquainted 
with them when the granting of the 
concession is definitely decided 
upon. It is interesting to note, by 
the way, that the Municipal Council 
will not hasten its consideration cf 
the matter on account of the work- 
men’s strike, but will proceed with 
the various questions at issue in the 
agreement with the company in the 
ordinary course of procedure. 

So unexpected was the strike that 
the general public at first regarded 
the extinction of the light as a mere 
accilent, and cheerfully provided 
temporary illumination in the man- 
ner shown in Fig. 1, although 
hampagne bottles were not con- m 
sidered de rigueur as candlesticks in 
every establishment. The failure of 
the electric light occurred at 5.30 
on Friday (March 8th), but it was not until theatre- 
cong time that the extent of the catastrophe was 


‘ully realised. When, however, the pleasure-loving 
Parisians discovered that only опе theatre in 


every ten was open they understood that the case 
was serious. Even the managers of the theatres did 
not send the public away and return their money 
until the last moment, as they fully expected that the 
derangement of the electric lighting arrangements was 
only temporary. It is stated that the managers are 
bringing actions at law against the companies for reim- 
bursement of their losses. The Opéra alone, it is said, 
lost 22,000 franes (£880). 

Even when the cause of the interruption of electric 
supply beeame known, people naturally expected that 
the places of the strikers would be filled by other men 
verv quickly, and that the inconvenience would be 
short-lived. With but one exception, however, the 
companies showed themselves either unable or unwilling 
to cope with the emergency. The exception was the 


ELECTRICAL ENGINEERING 


3 i 
. i 
Гог е wf Ena Е TOPs SO 


ols 
Secteur des Champs-Elysées, whose officials were 


warned a short time before the change of shift that the 
stokers leaving work would not be replaced by the new 
shift. They immediately set to work to obtain re- 
cruits from outside, who maintained the fires under the 
supervision of the chief stokers and the engineers. All 
the private lighting was, therefore, maintained by the 
company without intermission, but the public lighting 
was not provided, as workmen could not be obtained to 
trim the are lamps and change the carbons. 

Inquiries by a Press representative at other stations 
on the second day of the strike met with the following 
replies: At the Secteur de Clichy the official inter- 
viewed pointed dramatically to the clock, which had 
stopped at 5.40 on the previous day, the time at which 
current failed, as it was electrically driven from the 
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Еіс. 4.—' TEMPORARY PLANT 4T THE OFFICES or ‘‘ LA PRESSE.” 


At 5 precisely the stokers had cried, ‘‘ A bas 
the pressure diminished, current was ob- 

"puis il a bien 
fallu nous rendre à l'évidence du fait." It would be 
too dangerous to engage other workmen and resume 
the supply, for it would be impossible to prevent mali- 
cious short-circuits without placing а policeman at 
every street-box, and at night-time even this would not 
be sufficient. The Edison Company said that at first 
they thought that the men only wished to strike for a 
few hours as а '' manifestation.” Orders were eventu- 
ally given that new stokers should be taken on, but 
apparently no effect was given to them,.as the foremen 
refused to give instructions tonew hands. The Secteur 
of the Left Bank of the Seine appealed to a section 
of infantry to clear their Billancourt works of the 
strikers, and subsequently soldiers of the Versailles 
Engineers Corps were placed at their disposal. The 
Compagnie Parisienne de l'Air Comprimé replied to in- 
quiries on the Saturday that their 170 workmen were 
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network. 
les feux,” 
tainable for another forty minutes, 
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on strike, and that supply would not be resumed unless 
they returned to work. They had not yet considered 
the question of engaging stokers from outside. Finally, 
at the Société d'Eclairage et de Force the only reply 
toinquiries was that the workmen had gone out and had 
not returned; the question whether there would be 
light that evening was answered merely by '* un sourire 
désabusé."' d 

Needless to say, there was much severe comment on 
the part of the public and the Press with regard to the 
attitude of these companies. ‘So far as our correspon- 
dent has been able to ascertain, in practically all 
cases no appreciable damage was done by the 
workmen to any of the machinery and plant at the 
works. 

Seeing that the supply companies left things as they 
were, several large consumers—particularly theatres 
and newspapers—made arrangements for a temporary 
supply on the Saturday, and in some instances these 
did good service until the workmen returned to duty 
at 11 o'clock at night. Portable engines proved the 
most useful, and the Journal, Les Sports, and La 
Presse all employed them. Figs. 3 and 4 are from 
photographs taken outside the Journal and Presse offices 
respectively. For L'Intransigeant, the engine of M. 
Rochefort's own motor-car was used to drive a dynamo, 
and others followed his example. The profit derived 
from these makeshifts did not cover expenses however, 
and the Journal, in spite of its having converted the 
Rue Richelieu into a central station, had to. diminish 
considerably its daily printing of 750,000 copies. The 
same applies to the Matin, for which a hasty collection 
of De Dion-Bouton and Masson petrol generating sets 
was made, the latter being particularly adapted for im- 
provised emergency service of this character on ac- 
count of their relatively low speed. 

The temporary arrangements at the theatres were 
not very effective. The Théatre Antoine obtained a 
50 h.p. portable engine, which, although it furnished 
but a comparatively dim light, enabled the theatre to 
be open as usual; the Opéra Comique used the light of 
a few reflector lamps and also tried the ‘‘ Lusol ’’ hydro- 
carbide lamps of the Société Denayrouse ; Mdme. Sarah 
Bernhardt's theatre and the Chatelet were fortunate 
enough to have a duplicate connection to the municipal 
network, and could, therefore, be lighted as usual, as 
were also the Théàtre Кејапе, the Lyrique Trianon, 
the Nouveau Cirque, the Cigale, and the Alhambra. All 
the other theatres, including the Opéra, Comédie Fran- 
çaise, Odéon, Gymnase, Vaudeville, Variétés, Renais- 
sance, Nouveautés, Porte-Saint-Martin, Gait?, Palais- 
Hoyal, Ambigu, Athénée, Folies-Dramatiques, Cluny, 
Déjazet, Molière, Gaité-Rochechouart, Folies- Bergére, 
&c., were closed. 

The street lighting was quite given up from the first 
by the companies, as has been mentioned. In some 
distriets portable acetylene generators, each guarded 
by a policeman, were placed here and there; in others 
the streets that were not gas-lit were simply left in 
darkness, or merely illuminated by the Chinese lanterns 
and candles in the shops and cafés. 

The whole incident afforded an excellent opportunity 
for the display of energy and resource on the part of 
the managers of the electricity undertakings апа their 
engineers, and they failed miserably to rise to the 
Occasion. 

There was a rumour towards the end of last week 
that another strike would be declared by the workmen 
at the electricity supply stations, and several hotels 
and theatres started making preparations in order to 
put themselves in a position to be independent of the 
supply networks on emergency. At a meeting of the 
Paris Municipal Council on Monday, however, a letter 
was read from the workmen’s Union contradicting 
positively the report that there would be a resumption 
of the strike. 


THE DAVY ENCLOSED ARC LAMP 


N spite of the great popularity of the new electric arc lamps 

of the flame variety, the older enclosed type of lamp appears 
to retain a considerable field of usefulness, and for interior 
lighting generally it still holds its own. 

Among the well-known manufacturers of this type of lamp are 
Are Lamps, Ltd., who for some time past have produced a lamp 
which embodies various improvements. The accompanying 
figures require no explanation, as it will readily be seen that the 
mechanism is of a very simple character. The first point that 
will be noticed is the absence of any shunt coil, the regulation 
of the feed being controlled solely by the series solenoid. The 
shunt coil in are lamps has always been а béte noire 
to the designer, firstly because of its liability to  break- 
down, and secondly because of the variation in the length 
of arc produced by its temperature resistance changes. In the 
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older types of open lamps, with their short arcs of critical length 
and voltage, the duty of the shunt coil in maintaining an exact 
and frequent feed rendered it practically impossible to dispense 
with its services. In the enclosed type of lamp, however, due 
both to the longer arc and its less critical voltage, the regu- 
larity of the carbon feed becomes of much less relative import- 
ance; hence we now find lamps of this type adapted for series 
burning, in which the shunt coil is abolished altogether. It is 
very probable that in these ‘‘shuntless’’ lamps the top carbon 
is fed about a quarter of an inch at a time, but as this feed 
only takes place about once an hour, the accompanying flicker 
causes no great inconvenience. 

The second unusual feature in the lamp now described is the 
use of a spiral spring to oppose the pull of the solenoid, in place 
of the customary gravity control. 'lhis arrangement possesses 
the advantage that the increasing pull of the solenoid upon its 
core as the latter enters therein is balanced by the increasing 
pull of the stretched spring. The net result is that the working 
stroke of the core can be much increased, with at the same time 
а more equable pull and increased sensitiveness to current 
variations. 

The clutch is of the usual rocking washer type, acting directly 
upon the carbon. Finally we come to the air dashpot, which, it 
will be seen, is fixed near the top of the lamp, and is of quite 
small size. Dashpots in arc lamps have acquired an evil reputation 
in recent years, but so far nobody appears to have introduced 
a perfect substitute. "The makers of this lamp. however, claim 
that a perfect air dashpot is purely a matter of correct manu- 
facture, and that the inverted tvpe of dashpot which they use 
never gives the least trouble. í 
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ELECTRIC TRAMWAYS AT DUMBARTON 


HE inauguration of the new electric tramway 

system at Dumbarton took place on February 
20th. These tramways have been laid down and 
equipped throughout by Messrs. Crompton and Co., 
of London and Chelmsford, for the Electric Supply 
Corporation, who hold powers for running them under 
the Light Railways Act. The construction of the tram- 
wavs was authorised by the Dumbarton Tramways 
Order of 1904, and the Dumbarton Tramways Con- 
firmation Act, also of 1904. 

The system, of which a plan is given in Fig. 1, 
serves the principal streets of the town, and consists of 
two sections, one running from the eastern boundary 
in the Glasgow Road through the town to the north- 
western boundary in the Alexandria Road, and the 
other section joining the first at Church Place, and 
running from thence to the boundary near the old 
Toll-house on Bonnill Road. 

The line is principally single-track, with turn-outs, in 
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the positions shown in the plan, but a few sections in 
the principal streets are laid with double track. The 
rails used in laying the track are manganese steel, and 
weigh 90 lb. to the yard. They have grooves 11 in. 
wide, and are laid to a gauge of 4 ft. 7? in. They are 
bonded throughout with ‘‘ Neptune ” bonds, and cross- 
bonded at every 40 yards. The rails are laid on con- 
crete foundations, and the roadway is finished with 
Whinstone sets with pitch grouting. The points and 
cross-overs are of cast steel, supplied by Messrs. Had- 
fields, of Sheffield. The track passes under two rail- 
way bridges, and in each case it was necessary to lower 


the roadway in order to obtain sufficient head-room for 


the ears, and an entirely new steel girder bridge has 
had to be erected to carry the track across Gruggies 
jum. | 

Power is supplied to the cars from two overhead 
trolley wires supported in most cases by bracket arms 
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and in a few cases by span wires. The trolley wire is 
2/0 section and grooved. The steel tubular poles are 
set direct in the ground without the usual cast-iron 
or other protecting bases. A good example of the 
special arrangements of overhead work at a junction 
is shown in Fig. 2. The overhead system is fed from 
three feeder pillars connected to a trunk main on the 
power station. 

The B.M.R. system of signalling is provided at the 
Bridge Street and Strathleven Place sections of the 
line to assist in the control of the traffic. In each sec- 
tion there are three signal lamps to allow of three ears 
going in the same direction at one time. 

At the present time six cars of the type shown in Fig. 
3 are running. "These are four-wheel ears with radial 
trucks, each car seating 56 passengers, and being pro- 
vided with a cover over the top seats. Each car has 
two 30 b.h.p. motors and controllers of the ** Westing- 
house '" type. The gauge of the wheels and general 
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design of the cars has been arranged so as to corre- 
spond with those running in Glasgow, it being intended 
at an early date to connect this tramway system with 
that of Glasgow, through the Dumbarton County Tram- 
ways, for which powers have now been obtained. 

The power station is designed for supplying current 
for lighting and motive power purposes in the town as 
well as for the tramways, the generators being so de- 
signed that they ean be used on either load. A view of 
part of the engine-room is given in Fig. 4. There are 
three direet-coupled sets, two having an output of 185 
kw. and one of 50 kw. The engines in each case are 
by Messrs. Belliss and Morcom, Ltd., of their com- 
pound two-crank enclosed type. The larger engines 
each develop 270 b.h.p. at a speed of 420 r.p.m., and the 
smaller one 75 b.h.p. running at a speed of 575 r.p.m. 
The steam pressure is 180 lb. per square inch, and the 
engines exhaust to the atmosphere. Each engine is 
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coupled directly to a multipolar open-type dynamo 


| regulating tne load on the generators and the pressure 
made by Messrs. Crompton and Co., and wound so as on the ‘bus-bars. These boosters, which бап be geen 

in the foreground in Fig. 4, work on the * Crompton- 
E БЕ Ср - Mackintosh " system, and enable the battery auto. 


matically to provide for the fluctuations in the load, 
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A NEW FEEDER PILLAR 


"Г HE ranid increase in the demand for power has introduced 
diticulties in the arrangement of distributing systems which 
are much ereatez at the present dav than formerly, when prac- 
tidy the while output from à generating station was supplied 
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Fis. 1. Prescor PILAR, SHOWING Merrnop or Removine COM- 
КТЕ CABLE Uxrr. 


for lighting purposes only. One consequence of the increase in 
power loads is that there is now no opportunity during daylight 
hours for leisurely carrying. out testing operations, removing 
Ineiprent faulis, or making changes and additions to the system : 
and it becomes necessary to provide facilities for making 
penlodical tests with the least possible disturbance to the supply. 
and also to design anl equip the distributing svstem in such a 
Way that when а fault does occur the area affected by it shall 
һе automatically hunted as far as possible, and that the fault 
itself can be promptly localised and made gcod. In the early 
days of electric lighting, feeders and net-work connections were 
hrought into underground boxes or chambers, апа these boxes 
= chambers were sinply provided with clamped links for dis- 
ne purposes. Later, fuses were added to these boxes. 
taus providing a means of automatically disconnecting a faulty 
Section, Underground boxes and chambers, however, have 
certon inherent. drawbacks which it is impossible to overcome. 
It 15 necessary to employ two, or sometimes three men with the 
Necessary tools to remove the cover and make anv change; the 
boxes are always liable to be flooded ; and in the confined space 
available it is ditticult to confine the effect of one fuse to its 
n cable, with the result that there is alwavs a danger of one 
pon all the others ; and Sometimes the pases generated 
bisa ee и Ms insulating materials аге fired with disas- 
bv th s i А ‹ ыш advance has heen made in recent vears 
у the practice of usine pillars above ground fitted with links 
or links and fuses. All the operations for tesfing and localising 
faults can then: be rapidly performed by one man, and the 
other disadvantages attending underground boxes also disappear. 

The mest important requirements which should be satisfied in 
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the design of a thoroughly satisfactory pillar are :— Suflicient 
mechanical strength of external castings and internal fittings. 
Minimum obstruction of foot-ways. Maximum available work- 
ing space inside pilar with minimum external dimensions. 
Accessibility of all parts for connecting, or disconnecting, cables. 
Provision tur adding other cables without in any way disturbing 
the existing ones. sigh insulation under all weather conditions 
likely to arise... Freedom from liability to arc across trom one 
cable to another, or from any cable to the external casing or 
supports. Safety to workmen on live pillars. Provision tor 
jointing the main cable direct to its fitting in the pillar and 
sealing there without necessitating the use of rubber-covered, or 
other loose tails of an intlammable or perishable nature. Each 
set of cable connections should form a complete unit, separate 
and distinct from all the other sets. It should be possible to 
do all the work from the face of the pillar without any back 
connections. 

A form of pillar which has been developed with these objects 
in view by British Insulated and Helsby Cables, Ltd., is illus- 
trated in Fig. 1. This pillar also enables the objections as 
regards space occupied on the pavement, and liability to damage 
by passing trattic to be successfully overcome, because, since it 
can be made with no back connections and in such a way that 
all the work can be done from the face of the pillar, it is possible 
to place it standing against а wall, or, if necessary, to build it 
into a wall free from all passing traffic. 

In some of the existing designs of pillar, the ends of the cables 
are first brought to and sealed off in a separate chamber (usually 
in a confined space at the base of the Ыз); and then separate 
rubber-insulated tails are carried to the bus bars and fuse 
terminals at the back of the slate panels. The result is that 
the various positive, negative, and neutral leads are frequently 
mixed up in such a way that a failure in one cable is almost 
bound to extend its effects to the other cables, and in any case 
it is hardly possible to make any changes or extensions without 
interruption to the service. In the “Prescot” pillar the actual 
feeders and distributing cables are brought direct to the fuse 
terminals on the face of the panels, effectively scaled in position, 
and isolated from all the remaining cables in the pillar. Each 
set, positive, negative, and neutral, forms a complete and 
separate unit, and it can be removed as a separate unit without 
in any way disturbing the rest of the connections. . 

The exact arrangement of a complete set of connections for a 
triple concentric cable on the distributing side is shown in 
Fig. 2. which is a sectional view of one of the units in one of 
these pillars. The complete cable is brought through the bottom 
of the tube, which is fitted with a screwed metal base or gland, 
between which and the lead sheathing of the cable a plumber's 
wiped joint can be made. The lead sheathing is cut away just 
inside the gland, and the outer insulation is cut away at a point 
just below the neutral terminal, the neutral conductor being 
sweated to this terminal, as shown; the remainder of the cable 
is carried up the tube, and the negative conductor is bared and 
sweated te the inside of the negative cable terminal. The 
positive conductor is carried further up the tube, and its end 
made solid by being sweated into a copper ferrule; efficient con- 
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Fig. 2.—Section or Carre UNIT. 


tact with the positive cable terminal is then secured by means of 
a split coned clamp, as shown. Each unit consists of the 
necessary cable terminals and contacts, built up with cylinders 
of insulating material; these cvlinders can readily be dis- 
placed to enable the conductor connections to be made on to the 
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terminals, and when placed in position a complete tube is 
formed, which can be filled with insulating compound, and this, 
with the addition of a suitable cap to complete the sealing, 
enables a thoroughly efficient job to be made, both mechanically 
and electrically. When three-core cable is employed, the con- 
ductors are sweated into suitable sockets on the inside of their 
respective terminals, the general arrangement being otherwise 
similar to that described above. The feeders are dealt with in 
exactly the same manner, except that the connections are made 
by nike instead of fuses. 

It will be observed that the system of construction enables 
each cable unit to be made up and fitted with a short length of 
cable in a workshop (where reliable work is much easier to carry 
out than in the open, after the pillar is fixed), and each unit can 
be pressure-tested, if thought necessary, before despatch. The 
work to be done in the streets, and consequently the disturbance 
to traffic, is thus reduced to a minimum. 

The Prescot pillar can be made and equipped equally well for 
high or low tension work, the ІС betae the same in both 
cases, but high tension pillars are provided with higher insula- 
tion and special long-break fuses. АП the units are also 
separated vertically by thick plate-glass dividing panels, and 
horizontally by slate divisions, thus entirely enclosing all metal 
parts at a high potential. 


CONTROLLERS FOR PRINTING PRESS MOTORS 


"T° HE accompanying illustration represents one of two con- 

trollers which have just been installed in one of the most im- 
portant newspaper offices in the Midlands, for the control of 
two large electrically-driven ** Victory" newspaper presses of the 
rotary type. In operating large newspaper presses such as these, 
it is necessary to make special provision for many things not 
necessary in the ordinary job press. In setting up the plates 
on the rolls preparatory to printing, it must be possible to turn 
the cylinders slowly and positively over a very small number 
of degrees. Аз these plates are put in by hand, the necessity 
of protecting the men makes it essential during this process to 
prevent the possibility of the press acquiring anything but a 
very slow speed, and it must be possible to stop it immediately. 
After the plates are all set on the rolls, the next operation is to 
thread in the paper, and this also calls for a slow, steady speed 
of the rolls, because a high speed or anything resembling a jerk 
would inevitably tear the paper. After the paper has been 
threaded in and the press is ready for printing, it may then 
cenerally be accelerated to normal speed, and no intermediate 
stops between those for feeding the paper апа for 
printing are required except such as must be provided in 
order to avoid violent acceleration. It is convenient, however, 
to have several speeds at which the paper can ordinarily be 
printed, as well as some emergency speeds for use in cases where 
an edition is late ?n getting out, or is required exceedingly quickly 
on the occurrence of some specially interesting event. 

These controllers, which are of the Adams’ Manufacturing 
Co.'s ‘‘Igranic’’ type, were designed for the class of work 
described above, and the arrangement is such that all the speeds 
desired, together with absolute control of the motor, can be 
obtained by using only one motor. In some systems the required 
degree of control is only obtained by the use of an additional 
motor geared for running at the slow speeds, or by the use of an 
extra motor generator for producing the slow speeds, but the 
expense of either of these systems is saved by the controller 
under review. 

The starting, as well as control of the speed, is effected by 
the use of only one handle, which is shown on the large lever 
in the illustration. If this handle is placed on the first stop 
the speed will be exceedingly slow, approximating to about 5 per 
cent. of maximum speed. When the controlling lever is in any of 
the positions arranged for slow speeds, it is impossible for the 
motor to attain any higher speed than that particular position 
is designed to give, no matter whether the press be heavily loaded 
or not, and the press will not start with a rush. If it becomes 
necessary to stop the motor either while the plates are being fixed 
on the rolls or while the paper is being threaded in, this can 
be done immediately by pressing any one of a series of push- 
button switches which are placed in convenient positions about 
the press. and the press having been stopped by one of these 
buttons can only be started again from one position, namely, by 
means of the large handle of the controller. 

The machine being prepared and ready for printing, it is only 
necessary now to move the large handle forward in a clockwise 
direction in order to steadily accelerate the motor to the printing 
speeds; and should ''hurry-up " speeds be required, these are 
obtained simply by a further movement of the handle in a 
clockwise direction. When the machine 18 operating at the 
normal or any of the ''hurry-up " speeds, quick stops may be 
obtained in case of emergency by pressing any one of the buttons 
just as during the slow-speed operations; and if it becomes 
necessary to reduce the speed of the motor, this can be done by 
moving the handle backward —that is, anti-clockwise. 

An automatic no-voltage release and time-limit overload release 
are incorporated with the controller, and provision is made so 
that the opening of the motor circuit will never take place on 


the steps of the rheostat; instead, the motor circuit is always 
broken by means of a double break quick break switch with large 
contact surfaces which are re-entorced by carbon-breaking con- 
tacts and protected by powerful magnetic biow-outs. — Allthe start- 
ing and speed-regulating stops are easily renewable from the tront 
without the necessity ot breaking any electrical connection. The 
whole apparatus is very robust in construction, while the method 
of operation is such as to make no special demands on the intel- 
ligence of the man who has to use it. | 

In some cases it is considered desirable that the push-button 
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switches which are installed in convenient positions around the 
press should be available to start and to inch the press as well 
as to stop it, and such an arrangement can easily be made to 
form part of controllers of this type when desired: in fact two 
controllers with these features are just about to be installed by 
Messrs. Electromcters, Ltd., in Messrs. Cassell and Co.’s works in 
London, one under a specification by Mr. Frank Broadbent. in con- 
nection with a ‘* Foster ' rctary, and the other in connection With 
ап ' Annand " rotary machine. 


The Royal Society.—Amcng the fifteen names forming the 
list of candidates recommended by the Council for election as 
fellows of the Royal Society are Mr. W. Duddell and Mr 
d E. Petavel. Mr. Duddell was a stuJent at the Central 
Technical College under Prof. W. E. Ayrton, and afterwards 
carried out a considerable amount of research work in the 
laboratories of that institution. He is. of course, best known 
for his work in the development of the oscillograph, and his 
studies of various electrical phenomena by its aid, notablv, the 
variations of current in the alternating-current arc, which was 
followe d up by exverimental investigations into other proper- 
ties of the arc. Pesides the oscillograph, Mr. Duddel has 
developed several cther types of instrument for delicate elec- 
trical measurement, and has attacked the problems of wireless 
telegraphy from a qvantitetive point of view. Mr. Petavel’s 
work has lercely dealt with extremes cf temrerature, and his 
studies of livht standards are well known. 
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A NEW STEAM STOP VALVE 


TUMEROUS cases have occurred when damage has been 
done to steam valves and other parts of steam ranges due 


ae 


to the destructive action of what is known as ‘* water-hammer,'' 


Fic. 1.—VALVE CASTINGS, SHOWING CRACKS, 


caused by sudden condensation of steam and violent movement of 
water in the pipes. An example is shown in Fig. l:i--The valve 


Fic. 2.—Sarety STOP VALVE. 


to the right hand, which was taken from a boiler at the Penarth 
Do is, South Wales, was cracked in this way. The casting to 
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Fic. 5.—5ЕСг1О% OF VALVE. 


the left of the figure was made from the same pattern as the 
body of the valve and tested hydraulica!ly, requiring a pressure 
of 1.55) Ib. per sq. in. before fracture. 


In order to obviate the recurrence of accidents of this nature, 
which, although infrequent, are liable to be attended with serious 
results, the makers of the valve in question, Messrs. J. Bald- 
win and Co., of Keighley, have introduced a new form of valve, 
as illustrated in Figs. 2 and 3, which is provided with a spring 
release valve, which in the case of sudden and excessive pressure 
caused by water-hammer will momentarily open and prevent 
damage of the nature shown above. 

A diagrammatic view of the valve is given in Fig. 3. It will 
be seen to consist of a valve A, which is held in position by the 
centre spindle С, and outside by six guides, which are cast on 


ASSESSES 


Fic. 4.—SpeciaAL ТҮРЕ or VALVE. 


to the cylindrical outer casing B. This casing is arranged to 
confine the sudden rush of water in one direction when forced 
out by the water-hamimering action. А spring is carried on the 
spindle C, and is held in compression by the screw D, which is 
screwed into the cross bar E and locked by the check nut F. The 
lift of the valve A is determined by the screw D. 1t equals half 
the diameter of the valve. Should the spring, for some unfore- 
seen reason, break, the valve will be stopped from further 
opening bv the valve stem c coming into contact with the top 
of the recess in the screw D, the valve and the spindle being 
retained in a normal position by means of the casing B. The 
spring is compressed to give a pressure per square inch of from 
15 to 25 per cent. over and above the working boiler pressure. 

Another form of the valve suitable for a range of steam-pipes 
between the junction valve of a boiler and the engine is shown 
in Fig. 4. 


The Flood and Fire at Pittsburg.— We understand that the 
damage done to the works of the Westinghouse Electric and 
Manufacturing Company at Pittsburg by the recent floods and 
fire amounts to about $200,000, but is fully covered by in- 
surance. No detailed information as to the exact nature of the 
loss is at present available. 


Electrochemical Processes in ltaly.—. Foreign Oflice report 
upon the trade of soutnern italy tor the year 1906 menuons 
che tact that in 1900 the Italian Electro-chemical society, 
whose head ottices are in Коте, harnessed a cascade of the 
Hiver Tirino, at Bussi, a small township in the Abruzzi, by 
means of a tunnel nearly halt a mile in length, and obtained 
an artificial fall of some 250 feet, by which they were enabled 
to develop 4,000 horse-power. By the use of this force the 
company established a factory for making caustic soda, chloride 
of lime, and other by-products by electrical processes. This 
factory has been working ever since. In the vicinity of this 
factory another has been erected for the production of 
aluminium. The motive force for this factory is provided by 
another electric station about four miles from the former one, 
developing 12,000 horse-power by means of the water of the 
River Tirino, joined with that of the River Pescara, which 
has been harnessed by means of another tunnel. ‘This last force 
provides the town of Aquila with electric light at a distance o1 
36 miles, and all the villages along its line to the northward, 
as well as the important towns of Chieti, Castellammare Adria- 
tico, and Francavilla-on-Sea. ‘The same force works a factory 
for chemical manure, sulphate of copper, and azotes at Piano- 
dorte, near Torre dei Passeri, and in a few months' time works 
will be undertaken to draw on the same river for energy for 
several other factories along the glen, which has already become 
an important industrial centre, not only for the provinces of 
the Abruzzi but for all the neighbouring region, having a 
motive power of more than 40,000 h.p. The mines of 
bauxite, from which the material for making the aluminium 
is derived, are situated in Lecce dei Marsi, in the province of 
Aquila. and the company has contracted for large quantities of 
this product from Japan. Considerable consignments have 
already been made, and it is hoped that when the machinery 
has been improved a much larger output may be secured. 
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VACUUM TUBE DETECTOR FOR HIGH TENSION 
CIRCUITS 


WANT has been felt, especially in the case of extra 
i \ tension systems, for a portable and convenient apparatus 
for indicating at any time whether a conductor is ''live" 
or not. Increasing use is being made in case of voltages over 
about 1,000 volts of vacuum tubes as potential indicators on 
switchboards, and a portable apparatus on the same principle 
which can be used under a variety of circumstances has been 
recently brought out by Messrs. A. C. Cossor. 

The apparatus is illustrated in the accompanying figures. The 
complete vacuum tube high-tension detector rod is shown in sec- 
tion in Fig. 1, and a general view is given in Fig. 2. The detector 
itself consists of a glass tube about біп. long, of the form shown 
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in Fig. 3, and with one internal and one external electrode, the 
latter being in the form of a tinfoil coating to the glass. The 
tube is exhausted so as to glow with a maximum brilliancy, and 
will light up brightly on any voltage from 1.200 to 20.000 volts. 
The detector tube is encased in a stout external protecting glass 
tube, as shown in Fig. 1, and this is again enclosed in an ebonite 
tube having a window for viewing the detector. One end of the 
detector tube js connected to a pointed metal cap, and the other 
through a spring to a metal fitting, this fitting screws on to 
the stem and handle, and to it is attached a length of special 
highly insulated flexible cable, the insulation of which is capable 
of withstanding an alternating P.D. of 15.000 volts for fifteen 
minutes. This flexible connection is intended to be joined to 
any convenient earth. and the pointed end is touched on to the 
conductor to be tested. 


EXPORT OF ELECTRICAL PLANT, ETC., TO 
AUSTRALIA 


T has been state that the first business to be taken up by the 

Australian Government upon the return of the delegates from 
the Colonial Conference. will be to recast the tariff system, the 
Ministry basing their proposals upon the evidence given before 
the Roval Commission which has been considering the subject 
for the last two vears in the various Federal States. This matter 
is of some importance to the British electrical industry. and 
therefore the otlicial minutes of the evidence taken before the 
Commission, which have just reached London, are of more than 
ordinary interest, "Two small divisions of the six bulky volumes 
are occupied with the testimony of witnesses in regard to elec. 
trical machinery and electrical appliances. 

Mr. С. Е. Crocker, manager of the Kalgoorlie Electric Power 
and Lighting Company, giving evidence in Kalgoorlie, stated that 
his company had imported electrical machinery during the last 
three vears to the total invoiced value of £7.450. upon which 
the duty was £831, which was practically 11 per cent. The goods 
came from Great Britain, Germany, and America. Practically 
no electrical machinery was manufactured in Australia. A motor 
had been purchased, but they found it unsatistactory in working, 
whilst the price was £67; a similar machine imported cost only 
£17 10s. invoice price. His contention was that if the duties 
were reduced so as to allow more electrical machinery to come 
in, the mining industry would be greatly benefited, and possibly 
in time there would be sufficient demand in Australia for elec- 
trical machinery for local works to be started. His company 


were getting a good many motors from Germany, because their 
prices were lower than those from other countries; and this, he 
believed, was due to a lurge extent to a combine of manufac- 
turers. It was only after combining that they began to compete 
with the English and American makers, but he believed that 
most of the electric motors now being brought into Australia 
were coming from England. 

Mr. D. С. Smith, electrical engineer at the electric light 
station, Kalgoorlie, said they had two turbines at the electric 
light station costing f.o.b. London £1,907 each, turbine and 
dynamo combined. Landed at Kalgoorlie, they cost £2,523, a 
total charge of 27 per cent. Of that amount £275 was paid in 
duty, which was about 14 per cent. 

Mr. E. G. C. Barton, electrical engineer, examined at Brisbane, 
said that he had recently given up manufacturing electrical goods 
and was now an importer, and also was a supplier of electricity, 
having a large interest in the electric light company. Although 
he had been driven out of the manufacturing business, and was 
now an importer, his sympathies were Protectionist. But he 
failed to see how many electrical goods could be made in Aus- 
tralia for many years to come. He suggested a number of elec- 
trical articles being placed on the free list, as they could not be 
produced locally. 

Mr. Wm. Wilson, scientific instrument maker, also examined 
at Brisbane, said he had been employed for some years in the 
manufacture of electric lamps at the Woodside Electric. Light 
Works, Glasgow, Scotland. пе advocated a duty of 50 per cent. 
upon electric lamps, so that a manufactory could be started in 
either *ydney or Melbourne to meet the Australian demand, 
which he estimated was about eight millions а year. No one 
would put money into such an undertaking if there wags not a 
duty of 50 per cent. imposed to keep out the foreigh article. 
In the course of his evidence he said that a local factory would 
make lamps superior to those that were imported, as he was 
told bv electrical engineers that 10 per cent. of those imported 
now were defective. Australia was the great dumping ground 
for electrical goods which were defective, because if manu- 
facturers had defective articles which they could not place in 
their own market for fear of having them returned, they sert 
them to Australia.. 


The Rating of Tramways.—On ‘Tuesday in the Court of 
Appeal, before the Master of the Rolls. Lord Justice Vaughan 
Williams and Lord Justice Buckley, an appeal was heard in 
the case of London United Tramways v. Prentford Union. 
The appeal was by the respondents. The case was one stated 
by Quarter Sessions, and involves an important question with 
regard to the rating of tramways. The point was whether one 
ought to take gross earings in the parish, cr whether one 
ought to take the whole undertaking and break uo the accounts 
and distribute them amongst the parishes. Counsel for 
the Brentford Union contended for the parochial principle, thai 
was to say, gross receipts in the parish, and that that was the 
foundation of it. The cther side said that the total amount 
earned by the undertaking should first be ascertained. and 
then the amount should be distributed between the different 
narishes according to the car miles run in those parishes. The 
Divisional Court. held. that the principle put. forward by th-> 
Tramway Company was the convenient and admissible one. 
and they adonted it. Thev therefore reduced the total assess- 
ment” for Chiswick. including the power station. as follows. 
viz., £9.705 rateable value to £6.891. It was from this de- 
cision the Prentford Union and the overseers of Chiswick 
appealed. The question for the decision of the Court was 
whether the principle the parochial authorities had adopted 
was correct or not. They had followed the rule laid down 
half a century aco and abided by it ever since, and the Court 
was asked to unhold that principle. 

The Master of,the Rolls (Lord Justice Cozens-Hardy). in 
giving judgment. said the case was not to be recognised as really 
one involving a question of law for their decision, but merely 
a question of fact which was open for them to review. It had 
been repeatedly held that there was no absolute and invariable 
rule to be applied in the valuation of a peculiar kind such as a 
railway or tramway. The Quarter Sessions were pre-eminently 
and solely the tribunal to decide a question of fact, and unless it 
could be made out that they had either included evidence which 
ouvht not to be given, or excluded evidence which was tendered 
and ought to have been given, he did not think they ought in 
anv way to interfere. There was an almost insuverable dith- 
сиу in applying the parochial system to the case of a tramway, 
and he did net find it suggested below that the car-mile prin- 
ciple was not proper to be adopted, both as to receipts and гс 
to outgoings. Although it was in his view impossible with 
mathematical accuracy to ascertain what were the receipts in 
respect of апу particular length of line, it was not impossible 
to get a reasonably accurate, rough-and-ready estimate of the 
assessment of the money earned by every car-mile. and that 
was the princinle unon which the assessment had been made. 
He was certainly not prepared to вау that the Quarter Sessions 
were wrong. and in his ovinion they were quite justified in 
taking the view they had taken. 

Lord Justice Vaughan Williams апа Lord Justice Buckley 
agreed, and the appeal was Cismissed with costs. 
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REVIEWS OF BOOKS 


Long Distance Electric Power Transmission: À Treatise 
on the Hydro-Eleetrie Generation. of Energy, its 
Transformation, Transmission, and Distribution. 
By Н. W. Hutchinson, Jun. 340 pp. 7} in. by 
ol in. 136 illustrations. (London: f. and F. N. 
Spon.) 12s. 6d. 


Tuis is an American book dealing solely with Ameri- 
can practice in this branch of electrical engineering, 
and in the preface it states that while primarily in- 
tended as a book of reference for engineers, students, 
and others desiring information, it does not claim to 
present anything new, nor to be an exhaustive treatise 
on the subject. The book is well printed оп good 
paper. but the illustrations might with advantage be 
considerably more distinct. The quality of the English 
is much above the average met with in American en- 
gineering books, and is comparatively free from the 
usual jarring ‘* Americanisms.” One good feature is 
that at the end of each chapter the author gives а 
bibliography, in which we find most of the modern 
American authorities on the subjects dealt with. The 
first three chapters deal with the laws of hydraulics 
and hvdraulie machinery. The author only uses ele- 
mentary mathematics, but in Chapter I. there are a 
number of cases-—-for example, the first. formula on 
page 2. where capital and italic symbols are transposed, 
naturally rendering the formule very contusing. Chap- 
ter IL. contains a “good summary of the different tvpes 
of dam construction usual in America, and mentions 
incidentally that in California. wooden stave pipes are 
successfully used for working heads of 200 ft. wed 
lic motors are described briefly but very clearly i 
Chapter III., and the various sv stems of governing, in- 
cluding the method of using an induction motor for this 
purpose, are very fully explained. The author remarks 
that the oil and air pressure type of governor is becom- 
ing more generally used in America, principally owing 
to trouble caused by dirty water with governois of the 
hydraulic class. The rest of the book deals with elec- 
trical generating, transmitting, and converting machin- 
ery and appliances. Chapter IV. describes the usual 
types of generators, switch gear, and protective de- 
vices used in this branch of engineering, and Chapter 
V. gives a short but lucid summary of the laws and 
conditions governing the transmission ot electrical 
energy by alternating currents. No mention is made ot 
Suropean work or the transmission of energy by high 
“rossure continuous currents. The transmission line is 
"eated in Chapter VIL. and such questions as those of 
Onmütinge pressure, aluminium versus copper conductors, 
dass rersus porcelain insulators, Xe., are discussed in 
un able and informing manner. The author's remarks 
"non high-pressure insulators are particularly good and 
practical, and the influence of the large diameter of 
ihupeinium conductors in reducing the tendency to 
hnish «lscharge and air leakage is pointed out as ot 
mereasing importance. 


( hapters ҮШ. and IN. deal with Motors and Con- 


verters respectively. The good and bad points of syn- 
chronous, induetion, and repulsion motors are con- 


sidered consecutively with the aid of some good curves 
and diagrams; and the chapter on converters the 
cuthor sums up the question of rotary-converters versus 
toter-generators in a clear ard unbiassed manner. His 
remarks go to show that a mistake was made in the 
‘oo-early fixing of the American standard frequency at 
60 periods. 

Throughout the book there are many signs that the 
proof-reading has been done in a very careless manner ; 
it would be tedious to enumerate them all, but in a 
штей reading we have observed fifteen misprints or 
transpositions of a technical character, while on pages 
322-324 ‘‘kilovolts '' are repeatedly spoken of as though 
а kilovolt were 10,000 volts. The evidence of harried 


compilation becomes quite conspicuous towards the 
end, and in Chapter X. we find the following sentence 
on page 320 :— 

To obtain the total cost of transmission per electric horse- 
power, the percentage found by dividing the cost of the opera- 
tion by the number of horse-power hours per annum of out- 
put must be added to the product obtained by multiplying the 
cost of a unit of power at the switchboard into the cost of a 
percentage of a horse-power hour which is lost in transmis- 
sion. 
whieh is certainly rather vague. We have made the 
following attempt to solve the eonnundrum : 

To obtain the total cost of generation and transmission per 
electric horse-power Aour, the cost found by dividing the total 
cost of operation by the number of horse-power hours’ output 
per annum, must be added to the product obtained by multiply- 
ing the cost of a unit of power at the switchboard into the 
percentage which is lost in the transmission of one horse-power 
hour. 

The volume, considered as a whole, however, is 
written in a remarkably plain and lucid style, and it is 
evident that the author is a practical engineer dealing 
with a subject with which he is thoroughly conversant. 


Proceedings of the Twenty-Ninth Convention of the 
National Electric Light Association, held at Atlan- 
tie City, New Jersey, June 5th, 6th, 7th, and 8th, 
1906. Vol. I., Papers, Reports, and Discussions. 
660 pp. 9 in. хој in. Vol. Question Box. 
976 pp. 9 in.x54 in. (New York: James Kemp- 
ster Printing Co.). 


Тнк pleasant habit of annual conventions flourishes 
in the United States among all sorts and conditions of 
professional, trading, and charitable associations. The 
volumes now under review cover the business of seven 
sessions held during the four days’ meeting at Atlantic 
City in June last, when the counter-attractions of that 
famous seaside resort in summer weather must have 
severely tried the good resolutions of the members who 
came to read and discuss. the many papers here re- 
printed. The grouping of papers on cognate subjects 
lor consideration the same session no doubt enabled all 
but the officials to combine pleasure and business in 
very reasonable proportions. 

The list of papers read and discussed covers the entire 
field of the electrig supply business, but on the whole 
consuming devices and the getting of business take the 
first place in bulk and number of papers. It is signi- 
ficant that the only paper to which a complete session 
was devoted was on the ‘ Agitation for Municipal 
Ownership in the United States," a paper in which 
the results of municipal electrical undertakings in 
Great Britain are held up to discourage similar enter- 
prises in the United States. The system of public еоп- 
trol of private enterprise as practised in the State о 
Massachusetts is held up by the author as the more 
excellent way. Whilst this view will be considered as 
an ez parte statement by municipalists, it ean be but 
salutary for them to read the criticism of an outside 
spectator. 

The other papers are mainly of a severely practical 
and technical character, and whilst they deseribe 
methods suited to American conditions, many useful 
hints applicable on this side of the Atlantic can be 
gleaned from them. Among the novelties described 
are a '' Mercury Are Rectifier System with Magnetite 
Lamps for Street Lighting." This particular lamp is 
classed among the flaming or luminous ares, and is 
stated to give with 320 watts in the are (80 volts x 4 
amperes) equal illumination to the standard 500-watt 
аге lamp generally used in the States for street light- 
ing. The rectifier arrangements are not easy to follow 
from the printed description, but it appears that mer- 
сигу tube rectifiers are connected to the windings of 
transformers giving 22,000 volts, so that each half wave 
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is utilised in different lamp circuits, in each of which 
the equivalent continuous current pressure 1s 7,000 
volts, and 75 lamps are run in series. The transform- 
ing efficiency is stated to be much higher than that of 


motor generator sets operated from three-phase 
primaries. Another paper on flame are lamps will be 


found more directly applicable to British conditions, 
and has some useful information on earbon composition 
and other technical details. 

The metallic and other new incandescent lamps are 
also described in special papers, and the president's 
address dwells on both classes of new lamps at con- 
siderable length, mainly from the commercial stand- 
point. 

The steam turbines manufactured in the United 
States are described and reported on by a committee: 
the structural details given are of interest, but no tests 
or practical results are included. 

A somewhat new line of supply business is suggested 
by a paper on '' Mechanical Refrigeration," which in- 
dieates that the American central station manager must 
be able to advise customers on the choice of ice-making 
and refrigerating machines. There are such machines 
run from supply circuits here, and as a summer load 
they seem better for the annual load factor than heating 
devices. Unfortunately, the small machine at a reuson- 
able price which is needed to stimulate the demand is 
not forthcoming, as a recent inquiry by the reviewer 
amply proved. As a set-off, a paper on electric heating 
and how to get custom for it will have a much livelier 
interest to the British supply engineer. The author re- 
commends the “use of the flat-iron as ап opening 
wedge,” not, however, by strictly mechanical applica- 
tion. It probably is the one electrically heated article 
which wins instant approbation from the domestic 
powers, and incontestably surpasses all the old forms. 
"The construction of overhead lines is becoming a 
slightly more practical subject here than in past years, 
and maybe the long experience in the States may con- 
tribute some grains of useful notions to the engineers 
concerned. On the whole, the description of construe- 
tion deseribed before the convention will not suit 
British conditions. 

“Commercial development," in other words, can- 
vassing and advertising, have been pushed with great 
effeet in some of the American towns and cities, and it 
is in the papers dealing with this subject that the 
Englishman will find the most striking differences in en- 
vironment and methods to suit it. How far the 
methods ean be adapted to our conditions is a question 
for each one to consider, but every one responsible for 
the business management of supply undertakings will 
find it interesting reading, and ean hardly fail to derive 
some benefit. The use of illuminated signs as adver- 
tisements is specially notable. 

Space prevents even mentioning all the subjects dis- 
cussed, much less a review of the second volume, which 
is called the ** Question Box,” and is an electrical * In- 
quire Within upon Everything," consisting of questions 
put by members upon every coneeivable subject cognate 
to the eleetrie supply business, with answers thereto. 
Some of the questions are amusing in their naïveté and 
revelation of the educational equipment of some of the 
gentlemen In responsible positions ** on the other side." 
l'he volumes are decidedly valuable as indicators of the 
position and progress of the industry with our trans- 
atlantic cousins. 


The Wire Tappers. 


By Arthur Stringer. 
Laurie.) 6s. 


(London: T. Werner 


“Ах Eighth Avenue manufacturing electrician, to whom I 
went for work, took me up and showed me a wire 
roof. He advanced me five doll 
Doogan's men caught me at it, 
an ordinary overhead guerilla. 
a lightning-slinger. ” 


on his back 
ars to short-cireuit it for him. 
and Doogan tried to make ine out 

‘Lightnin’-slinger, eh?’ ‘Yes, 


When Mr. Durkin, the said ‘‘lightning-slinger,”’ or “overhead 
guerilla," came out of prison, he was engaged by a gang whose 
occupation it was to intercept telegraphic messages от the result 
of horse-races, destined for a "pool room." ‘they then com. 
municated them by telephone to certain members ot the pang, to 
pive these gentlemen and a lady time to bet on ine winner, 
utter which the messages were re-transmitted. The apparatus 
is described as follows: *‘ Next to this stood a stout work-table. 
on which rested a box relay and a Bunnell sounder. Around 
the latter were clustered a galvanometer, a 1-2 duplex set, a 
condenser, and a Wheatstone bridge of the Post-Oftice pattern, 
while about the floor lay coils of copper wire, a pair of line- 
man’s pliers, and a number of scattered tools. Durkin’s trained 
eye saw that the condenser had been in use, to reduce the 
current from a tapped electric-light wire; while the next moment 
his glance fell on a complete wire-tapping outfit, snugly packed 
away in an innocent enough looking suit-case.” 

Durkin and the lady become too fond of one another for the 
success of the business: "She let him catch her up to his 
shoulder and hold her there, with her wet cheek against his; 
she evén said nothing when he bent and kissed her on the lips. 
though her face grew colourless at his touch. ‘1 do love you, 
she sighed weakly. ‘1 do love you!’ and she clung to him, 
childishly, shaken with a sob or two, happy, yet vagueh 
troubled.” А 

The hero and heroine turn the information they gain by the 
‘‘wire-tapping ” scheme to their private advantage, but th 
leader ot the gang discovers this, and shoots the lady in the 
arm. While preparing to faint she signals to the hero, by 
means of teeth chattering to a Morse code, that their interests 
will be best served by a shert parting, and she flies to England 
and writes him: " Yet I feel that 1 have none of the traits of the 
Female Offender, though in my anxiety and crazy search to 
causes and excuses I have even taken my cephalic index and 
tested my chromatic perception and my tactile sensitiveness. 
and made sure that I responded normally to a Faraday current: 
Yes, we are both too normal to succeed happily in the ways we 
began.”’ 

They meet again іп New York, tap a telephone wire, learn the 
‘combination ” of the lock of a safe in which a famous diamond 
is stored, and gain access to it in the manner explained in the 
following passage: ‘Have you ever seen an electric Тап? You 
see this shelf, up here in the corner? Well, at one time ап 
electric fan stood there---see, here are the remnants of the wires. 
It stood there whirling away at five or six thousand revolutions 
to the minute, and with no more power than it takes to keep an 
ordinary oftice-lamp alight. Right at the back of this house 25 
a wire, a power circuit, alive with more than two hundred 
times that voltage, with power in plenty—a little condense‘: 
Niagara of power—asking to be taken off and made use of! | 
can capture and tame and control that power, Frank. I can 
make it my slave, and carry it along with me, almost in my 
pocket, on a mere thread of copper. I can make it a living, 
'ron-eating otter, with a dozen fangs-—in the shape of quarter 
inch drills, gnawing and biting and eating through that armour- 
plate door about the same as a rat would gnaw through 4 
wooden lath.” 

A little more **wire-tapping " gave Mr. Durkin good advance 
information as to certain dealings in the cotton market, and he 
dutifully explained his plans to his partner. ‘Some mysterious 
touch of his excitement at last communicated itself to the 
listening woman, almost against her will. She was as fluctuant, 
she told herself, as the aluminium needle of a quadrant electro- 
meter. No, she was more like the helpless little nith-ball of а" 
electrescone, she mentally amended, ever dangling hack and 
forth in а melancholy conflict of repulsion and attraction. 

Unfertunately this peculiar reciorocating action is very soon 
stopped bv some revolver practice by the leader of the old sans. 
who has found them out again: but all ends hanovily, and the 
couple are married and go to England— presumably to lead an 
honest life. and to interest the Post-Oflice officials in а metha 
of seeing by wire with the help of a selenium cell. 


4 


€ 


Proceedings of the Rugby Engineering Society. Vol. 111. Ses- 
sion 1905-1906. 174 pp. 8,in x 53 in., with an Appendix. 
(Rugby: The Society.) 10s. 6d. 


Tue third volume of the Rugby Engineering Society, which 
covers the session of 1905-6, forms a record of considerable 
activity. Eight papers are published, with reports of the dis- 
cussions on each. АП are of a thoroughly practical engineenns 
nature, the larger proportion dealing with subjects of direct 
electrical interest. Among these may be mentioned Mr. 
Whitcher’s paper or е Heavy Switchuear.” a paper by Mr. Е. J. 
Sharr, entitled ‘The Design of a Large Shop for Electric Mamaw 
facture," and “The Transmission of Electrical Energy. 7, 
C. H. MeCarthy-Jones.. Other papers deal with impact testins 
of metals, generation of steam, conversion of heat into mechanr 
cal energy, centrifugal pumps. and lubrication. The discussions 
Show better than anything the “life” of the society: an the 
attendance at the meetings, which varied from 50 to 80 men 
hers, is very satisfactory. l 
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ELECTROCHEMISTRY 


T the meeting of the Faraday Society on the 1Sth inst 
two papers upon potential measurements were read. ‘Lhe 
one by H. Nutton and H. D. Law was upon ‘The Potential 
vt Hydrogen Liberated from Metallic Surtaces,” and Was 
chietly concerned. with the chemical reducing power of hydrogen 
when liberated trom the surface of various metallic electrodes 
and also the retarding action caused by the presence of small 
quantities of metallic salts. In the paper the metals are set 
out in the following order :—-Mercury. lead, cadmium, tin 
silver, bismuth, gold, nickel, platinum (black), the first metal 
being the most capable of bringing about the reducticn of a 
compound not readily attached, platinised platinum on the 
other hand possesses this property in the lowest degree. Zine 
as а reducer behaves in a very irregular manner, both copper 
and platinum black show a remarkable activity in the reduc- 
tion of aromatic aldehydes, nickel is sluggish, and iron and 
aluminum are variable. It was hoped by a careful study of 
the electrode potentials that it might be possible to diffèren- 
tiate between the purely chemical changes and those which 
were due to physical causes. А 
Ihe Е. М.Е. between the cathode and the hydrogen electrode 
was measured on а Clark-Fisher "Compensating Potentiometer ” 
reading to | millivolt. The cathode solution was contained in 
а caretully cleaned porous cell and had the capillary tube con- 
nected with the hydrogen electrode close to the metallic 
cathode. The conclusions arrived ас were brietly as follows. 
Ihe supertension of one and the same metal is not a fixed 
quantity, being influenced by the physical and chemical nature 
of the surface. Film formations have also a large intluence. 
Chemical reactions are greatly increased by raising the super- 
tension. The nature of the electrolyte can completely change 
the nature of the chemical reaction without any corresponding 
change in the supertension. The supertension gives no indica- 
tion of catalytic action. The fall of potential on the addition 
of a depolariser is only a rough guide to the nature of the re- 
duction which is taking place. 
Ihe paper upon “Electrode Potentials in Liquid Ammonia," 
by F. M. G. Johnson and N. T. M. Wilsmore, was of quite a 
different nature. ‘The authors consider that electrolytic poten- 


tials must be looked upon as atlinity constants of the elements,. 


and as they show a distinctly additive character it would seem 
at first sight as if one culi speak of the ''aflinity " of an 
element as something depending on that element alone irrespec- 
tive of any other element with which it might combine. But 
there are numerous exceptions to the simple addition law which 
seriously limit this generalisation. For example, one has to 
consider whether the electrode is reversible with respect to 
simple or to complex ions, whether the element is in an active 
or passive state, or whether it is one of those which can form 
either anions or cations, and, even if one limits the additive 
rule to cases where the elements form simple ions, it must be 
used with caution. Consequently, it seemed worth while to 
test this generalisation by measurements of electrolytic poten- 
tial carried out under conditions differing as widely as possible 
from those associated with aqueous solutions. As a first step, 
measurements were taken of the electrode potentials of a series 
of elements, using liquid ammonia as the solvent. The low 
boiling-point, however, introduces ditliculties in comparing the 
results with those obtained in aqueous solutions. "The choice of 
salts to be employed as electrolytes was limited by their solu- 
bilities, the nitrates in many cases being the only metallic salts 
suticiently soluble to form solutions of the strengths required 
for the work. Аз a standard electrode, metallic cadmium in a 
saturated solution of cadmium nitrate was used. Аз the result 
of their measurements, the authors find that the potentials in 
ammonia are uniformly much higher than those їп water, which 
may be partly due to the contact and thermal potentials, but 
this can hardly be responsible for more than a small part of the 
difference. It is possible that the ionic concentrations in liquid 
аппота are very much smaller than in corresponding aqueous 
solutions, and it is worth noting that addition of ammonia to 
aqueous solutions produces changes of E. M.F. of a similar mag- 
nitude and direction to the differences here considered. 
" А paper was also presented by Dr. Т. S. Price upon the 
Electrolytic Deposition of Zinc, using Rotating Electrodes.” 
With 600-700 rotations of the cathode per minute it was 
found possible to deposit the zinc from the solution in four- 
teen minutes with an electrolyte of sodium acetate. Satisfac- 
tory, but slightly high, analytical results were also obtained 
When the electrolyte contained caustic soda, and also with 
ammonia and ammonium salts. Unless the cathode was first 
coated with either silver or copper before depositing the zinc 
hizh results were obtained, and it was ditlicult to get all the 
ane out of the solution. When а mercury cathode is em. 
Ployed the results are not satisfactory except after long ex- 
perience, therefore the employment of a mercury cathode, as re- 
comended by Kollok and Smith, is not advisable. 
‚‚„[һеге was a fourth paper by Mr. J. G. A. Rhodin upon 
The Impedance of Solutes in Solvents, as Manifested by 
Osmotic Pressure." "The author postulates that (1) a solute 
In solution derives its molecular motion from the metion of the 
free" centres of motion of the solvent only; (2) a semi- 


permeable membrane must have a structure which makes it act 
approximately as а Bunsen valve. Mr. Rhodin works out his 
ideas in an ingenious manner, but space torbids us to give the 
arguments in detail. 


ELECTRICAL SCIENCE 
British and American 


Thin Cylinders in Fields of Force.—A mathematical paper 
by T. Н. Havelock, on the electric polarisation induced on a 
cylindrical dielectric rod of finite length in a uniform electric 
field parallel to the axis of the cylinder, and, mutatis mutandis, 
on the magnetic state of a similar rod of constant magnetic 
permeability in a uniform magnetic field, appears in the Pro- 
ceedings of the Royal Society, No. A 527, dated March 12th. 
The point of most general interest is that concerned with the 
demaynetising factors here calculated for finite rods, but refer- 
ence must be made to the original paper for the formule. The 
author has not, however, attempted to deal with the actual 
fact that the permeability varies, in any actual case, from point 
to point along the rod; but his calculations have convinced 
him that there is no such thing as the ‘‘ constant °’ usually called 
the demagnetising factor, and, besides, have shown that the so- 
called constant will be different when deduced from magneto- 
meter experiment and trom ballistic experiments. 

Royal Institution Lectures.—Continuing his Saturday after- 
noon course of ‘‘ Röntgen, Cathode, and Positive Rays," Prof. 
J. J. Thomson began the fourth lecture by exhibiting the Lenard 
rays and showing that they can be deflected by a magnet. He 
then passed on to the description of the methods by which the 
speed and charge of the corpuscles in the cathode beam have 
been measured. But the fact most strongly brought out by the lec- 
turer was the importance of the difference between the energy and 
the momentum possessed by the corpuscles. Though the mass of a 
corpuscle is exceedingly small, its velocity in the cathode beam 
is so very great that an object of considerable size may be raised 
to incandescence if placed in the focus of the rays. On the 
other hand, the momentum of the whole cathode icum is ex- 
tremely small. It might be objected that Sir W. Crookes had 
constructed carriages that could be driven along rails inside the 


‘vacuum tube when the cathode rays struck the vanes and pushed 


them round in the water-wheel manner. There is no doubt that 
this apparently forcible propulsion is not directly due to the 
impact of the rays, but is due to the vanes getting heated and 
the consequent radiometer action. Starke has recently tried the 
experiment in such a way as to eliminate the radiometer action, 
and established this point of view; the cathode rays, in fact, on 
being made to impinge obliquely on one side of a circular mica 
disc suspended horizontally from its centre by a fine fibre, pro- 
duced no rotation. The fifth lecture was concerned mainly with 
the inter-relations between the cathode rays and ordinary matter. 
For instance, Lenard's observations of the absorption of the 
cathode rays by gases were enlarged upon. The fact that the 
absorption of quickly moving cathode rays is proportional to 
the density of the gas, and to that alone, leads, through Avo- 
gadro's law of equal numbers of molecules in equal volumes, to 
the conclusion that the corpuscles in passing through oxygen 
experience sixteen times as many collisions as 1n passing through 
hydrogen under the same conditions. This seems to indicate that 
if the hvdrogen atom contains one of a certain system, the 
oxygen atom contains sixteen of that same system. The lec- 
turer spoke also of the phosphorescence caused in certain kinds 
of gaseous and solid matter under cathode rays, and ascribed 1t 
to the formation of chemical compounds mostly unstable at 
ordinary temperatures. He referred to Mr. Campbell Swinton's 
recent, experiments on the gas found in imbedded bubbles in the 
walls of old vacuum tubes; and süggested that this phenomenon 
was due to the power possessed by hydrogen and helium of 
diffusing through hee glass—heated, in the case of vacuum tubes, 


by the impinging cathode rays. 


Continental - 


Karth-Currents and Wireless Telegraphy.—In the Physiket 
ische Zeitschrift for March 1st, К. E. Е. Schmidt investigates a 
double daily period of sensitiveness in a wireless telegraph 
apparatus earthed through a water main. The best times for 
transmission appear to be the hours from 9 to 5, both 
at night and in the daytime. The secret of this improved 
transmission must be looked for in the ionisation of the air. 
Ionisation, by providing charged carriers capable of following 
electric forces, makes for the frittering away of these forces, 
and hence also for the absorption and imperfect transmission of 
electric waves. Among the factors affecting ionisation are sun- 
light, moisture, and atmospheric pressure. The latter acts by 
impeding or facilitating the discharge of underground gases, 
which are always highly ionised, into the atmosphere. The 
electric currents proceeding from the earth into the air, and 
vice verea, are mostly conveyed by such streams of ionised gas. 
There is a clear connection between the curves of sensitiveness 
and of electrostatic dissipation of a charge in air. | 

Constitution of the Atom.—The electron theory of magnetism 
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makes certain suppositions with regard to the constitution of 
the atom. The latter: if that of a non-magnetic element, is 
supposed to consist of a positive nucleus with a number of 
electrons revolving about it in all sorts of orbits, whereas in a 
paramagnetic body the orbits are supposed to be substantially 
in one plane. In the Comptes Rendus tor March 4th, H. Pellat 
subjects this theory to a numerical test. He shows that the 
wave-length of the radiation emitted by a revolving electron is 
= 29 e ү 
‘ á e E 
where V is the velocity of light, эл the mass, and e the charge 
of the electron, r° the atomic volume, and / the charge of the 
positive nucleus. All these data are known with considerable 
accuracy, though r* depends upon the shape of the surface en- 
veloping the electron orbits. Assuming this to be spherical, the 
maximum wave-lengths come out as 254 mm. for sodium, 157 mm. 
for zinc, 140 mm. tor iron, and 139 mm. for copper. АП these 
are violet or ultra-violet. Since the spectrum shows visible 
radiations as well, these must be due to non-electronic motions, 
or the orbits must be more or less in one plane, as in the solar 
system. 

Phosphorescence in Liquid Atr.—Henri Becquerel, in the 
Comptes Hendus for March 4th, makes an interesting deduction 
from Jean Becquerel's discovery of the resolution of absorption 
bands into fine lines when a crystal is immersed in liquid air. 
Since absorption and emission are closely connected, it may be 
expected that phosphorescence bands emitted by the same 
crystals will show a similar resolution in liquid air. Henri 
Becquerel has completely confirmed this by experiments with 
crystals of uranium nitrate. When these are illuminated by 
violet light, they emit a phosphorescence which in the spectro- 
scope resolves itself into groups of broad bands. Each of these 
bands is split up into а double band when the crystals are 
cooled down to the temperature of liquid air, and a number of 
very fine bands appear between the doubling. А double sulphate 
of potassium and uranium shows a similar effect, and all the 
bands are subdivided in the same way. Uranium glass behaves 
in the same manner. Solid solutions like leucophane show 
striking changes, the entire blue band being lost in liquid air, 
so that the light changes from pink to ruby red. The author 
suspects some chemical effect of low temperature here. 


Rumoured Combination of Electrical Firms.—A local 
Press representative learns that negotiations have been opened 
on behalf of two electrical engineering firms in the Manchester 
district, with a view to bringing about an amalgamation of their 
interests. If the fusion is effected it is understood that big 
developments will be carried out, including the erection of 
extensive new works in the neighbourhood of Trafford Park, 
Manchester. <As certain points of a delicate nature are still 
under consideration, fuller details are not yet available. 


Institution of Electrical Engineers.—The following is the result 
of the ballot for new members at the mecting of the Institution 
of Electrical Engineers on Thursday :—4As Associate Members : 
Anning, Horace Marler, Basin House, Haven Road, Exeter; 
Fella, Ernest Alexander, 38 Oakfietd Road, West Croydon; Joel, 
Henry Francis, 20 Aldborough Road, Ilford; Kemble, Robert 
William, Heath View, Audley Road, Hendon, Middlesex; Laid- 
law, Ernest Alexander, 34 King’s Road, Leytonstone, E. ; Loader, 
James Frederick, Messrs. Е. Wilson and Co., Manila, Philip- 
pine Islands; Pickersgill, Albert, Electric Light and Power 
Station, Cleckheaton; Warren, William Walter, 5 Dewar Place, 
Edinburgh. Аз Associate: Hughes, Frederick James, 14 Argyle 
Street, Bath. As Students: Baxter, Herbert Stewart, Somers- 
dale, Dalmuir, near Glasgow; Bradbury, George Swanwick, 45 
Bamford Road, Didsbury, Manchester; Brown, Gordon. 16 
Derbyshire Lane, Stretford, Manchester; Bullard, Frederic 
Ringer, 12 Lennox Gardens, S.W.; Burgess, Alexander Beggs, 
33 Gladstone Street, Glasgow: Bush, Valentine Frederick, 
Borough Electricity Works, Tunbridge Wells; Douglass, Archi- 
bald Henry, The Vicarage, Ealing Common, W.; du Vignau, 
Albert Joseph, 56 Eardley Crescent, S.W.; Eckworth, Fred. 
Candler, c/o Messrs. Bruce Peebles and Co., Ltd., East Pilton. 
Edinburgh; Goulden, Charles Herbert, 25 Tierney Road, Streat- 
ham Hill, S. W.; Green. George Ernest, Hainault Lodge, Chig- 
well Row, Essex; Hamilton, Charles Norman Maclean, 3 The 
Avenue, Eastbourne; Macdonald, Murdoch E., 74 High Street, 
Invergordon, N.B.; McGowan, Frank Alex., c/o Mrs. Thomson, 
31 Garthlands Drive, Dennistoun, Glaszow; Maclachlan, Donald 
Stewart, Hafton, Tighnabruaich, Argyllshire; Marshall, Claude 
Roland, 42 Rathmore Street, Victoria Road, Charlton; Patmore, 
Walter, 18 Eastwood Road, Ilford; Péronne, Philippe Ernest, 12 
Moore Park Road, Fulham. S.W.; Pollock, John Munro, 20 
James Street, Greenhead, Glasgow; Ruttledge, William Lett, 
The Royal College of Science, Dublin; Stoneham, Cecil Deacon, 
50 Riggindale Road, Streatham, S.W.; Taylor, Claude S., Elec- 
tricity Works, Watford; Vernon, Cecil, 7 Martell Road, West 
Dulwich, S.E.; Wellden, Herbert Cornwell, 195 Albert Road, 
Jarrow-on-Tvne; West, Arthur Stanley. 118 Sunny Hill Road. 
Streatham, S. W.; Williams, Alexander M., 47 Brackley Street, 
Farnworth, R.5.0., Lancs. 


RELATIVE DIELECTRIC RESISTANCE AT VARIOUS 


TEMPERATURES OF PARAFFINED PAPER 
CONDENSERS | 


By A. L. Dearlove, M.Inst.C.E., and R. M. Sayers, 
A.M.Inst.C. E. 


HOUGH condensers and artificial cables con- 

structed of tinfoil sheets with а separating di- 
electric of paraffined paper are in use in almost every 
cable station in the world, there is very little, if any- 
thing, published regarding the effect of the rise and fall 
of temperature on their insulation. The following ex- 
periments were accordingly made to furnish the data 
for а table of coefficients so that the electrical tests of 
such apparatus can be corrected to a definite tempera- 
ture of 60? Fahrenheit, which is the generally ac- 
cepted standard for condensers, and is included in speci- 
fieations for their manufacture, together with а stipu- 
lation as to the insulation per mierofarad. 

The following is а short description of the apparatus 
used and the method of carrying out the investigation. 
Two of the plates tested were of ordinary condenser 
form, having 35 sheets of tinfoil, each separated from 
the next by three sheets of thoroughly-dried linen 
paper, which before building up are immersed ір а pan : 
of hot paraffin wax. The third plate, with the paper 
similarly treated, was of artificial cable type; one set 
of tinfoils are cut into the well-known grid-iron form, 
the bars of which. represent the conductor of а sub- 
marine cable, whilst the '' earth plates '" are formed 
of sheets of tinfoil like those used in the plain con- 
densers. These three plates of one microfarad each 
were sealed in a watertight metal box, which was 
placed in а water tank having its outer surface care- 
fully lagged with wood wool. The containing case was 
provided with tubes for the insertion of a standard 
thermometer and the necessary connection wires. Ав 
а further check upon the temperature-variations shown 
by the thermometer, а coil of copper wire, of about 215 
ohms' resistance, was also placed in the metal case in 
close proximity to the plates to be tested. The change 
of resistance of this coil afforded a means of deter- 
mining the actual temperature arrived at by the plates 
and any variations which might occur during the tests. 

Previous to each observation the water of the other 
tank was kept at & steady temperature for 24 hours, 
and, to ensure that the plates had themselves reached 
the temperature indicated by the thermometer and 
resistance coil, the readings were repeated five or six 
hours later, the temperature being kept constant dur- 
ing this interval. 

The insulation resistance of the plates was first 
taken at 709 Fahrenheit, after which crushed ice was 
put into the surrounding tank until both coil and ther- 
mometer showed a temperature of 38° Fahr. From 
this point the temperature was raised by steps to 881? 
Fahr. by the heat given off by one or two incandescent 
lamps suspended in the water—a method which was 
found quite satisfactory. Subsequent to this, a series 
of readings were taken as the temperature was reduced 
from 8819 to about 509 Fahr.: the values so found 
agreed closely with the results obtained as the tem- 
perature was being raised. 

The tests were made with a battery of 100 volts, and 
the ‘‘loss of charge" was observed on a Dolezalek 
quadrant electrometer fitted with a magnetic damping 
device designed for the purpose. The sensitiveness of 
this electrometer was such that small changes of 
potential of the order of 0°01 volt were clearly indicated, 
and the instrument and its necessary apparatus was 
so perfectly insulated that no correction to the actual 
readings was required. 


At each observation the fall of potential during one 
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minute was noted after a period of battery application 
of 15 and 60 seconds. The results obtained are plotted 
on the accompanying Curves 1. aud Il., which respec- 
tively show the variations in the loss of charge and 
insulation which occur with change of temperature. 
The table of co-efücients given has been calculated 
from these curves, and it may be remarked here that 


Per cent. Loss of Charge in 1 Min. 


00 p 
T 32* 40° 4v 56° 64 72 80° 
Temperature Degrees Fahrenheit. 


Fic. 1.—Variation or Loss or CHARGE WITH CHANGE OF 
TEMPERATURE FOR PARAFFINED PAPER CONDENSERS. 


the accuracy of these figures is such as is usually ob- 
tained under the conditions existing in a well-found 
testing-room. | 

In common with other dielectrics the resistance of 
parafüned paper increases with fall of temperature. 
Similarly on reference to Curves (II.) it will be seen 
that the rate of absorption or '' electrification ” shows a 
great increase as the thermometer falls. 

The insulation values in Curves (11.) are the mean 
resistances during the 60 seconds following the charge, 
t.e., the mean resistance from the 15th to the 75th 


60,000 


20, 000 


ЖР Е ot 
| 
— è 


52.000 


! 
—— +4 ae - 
J 


48.000 
41.000 


| 


40,000 
1 | | [ i | | | | : 
3e,000] 7 +- << S Ме oto ected at ad o 
i 1 
i 


‘ 
- *—— -b ——— КЕСӘ o~ з ———— 4 —— 
| 


Meyohins per Microfarad. 
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Temperature Degrees Fahrenheit. 


Fic. 2.—Diectectrric RESISTANCE OF PARAFFINED PAPER Con- 
DENSERS. CALCULATED FROM Loss oF CHARGE IN SIXTY 
SECONDS. 


second, and from the 60th to the 120th second after 
the application of the battery for the charge of 15 
seconds and one minute's duration respectively ; taking 
the difference in time of 45 seconds, it will be noted 
that at 809 Fahr. the '' electrification ’’ in this interval 
accounts for an increase of 40 per cent. to the value 
of the insulation, whilst at 329 Fahr. the increase 
amounts to as much as 110 per cent. 

The following expressions give the percentage of 


charge lost in one minute at any temperature t° be- 
tween 82° and 90° Fahr. :— 


15 seconds’ charge : Loss per cent. in 
60 seconds = :17 + 035 x 10:026 (¢ - 32), 
60 seconds’ charge: Loss per cent. in | 
60 seconds = ‘066 + 0285 x 10:026 - 82), 


_In obtaining this formula much assistance was kindly 
given by Mr. G. C. Turner, of the Goldsmiths’ 
College. 

The following approximate figures have been cal- 
culated for the resistance and specific inductive capacity 
of paraffined paper :— 


Mean resistance at 60° F. of 1 cubic 

foot during the minute following 

a 15 seconds’ charge ... ... ... =9:4x 10? megohms. 
Do. do. for 1 minute's charge = 3:8 x 10? An 
Specific inductive capacity . “271 


Capacity appears to decrease about ‘04 per cent. for 
1? Fahr. rise in temperature. All values in this paper are 
applicable only to the highest class of condenser manu- 
factured. 


TEMPERATURE CO-EFFICIENT FOR 1,088 OF CHARGE IN ONE 
MINUTE ОЕ PanarFINED PAPER CONDENSERS (FoR CoR- 
RECTING TO 60° FanR.). 
-——————————— JÀÓÓ'ÓY'Ó'/————ÓÓEÉELHEMX—3—A. GEobtHu € 'ÀÉsÀÀv"f SSS 

^F.  15"Charge. 1’ Charge. °Е. 


—————— —  ————-———— П M ——— 4 


1:032 1:043 
32 574 494 — 62 1:067 1:089 
33 580  ' 449 63 1:108 1:138 
34 586 450 64 1:149 1:189 
35 593 459 ` 65 1:188 1:944 
36 601 469 66 1:226 1:309 
37 608 479 ` 67 1:273 1:364 
38 616 490 | 68 1:329 1:429 
39 1 695 501 69 1:374 1:499 
40 634 = 514 70 1:429 1:573 
41 :644 597 1 71 1:488 1:651 
49 ‘654 540 72 1:550 1:733 
43 665 555 73 1:617 1:821 
44 :677 ‘571 74 1:687 1 916 
45 -689 587 75 1:769 : 2015 
46 | 703 “605 76 1:841 | 2120 
47 | 7M | 628 | 47 1:925 2-233 
48 ‘731 643 78 2-015 | 2-252 
49 141 664 19 2:114 | 2478 
50 164 | 686 80 | 2291 . 2613 
51 782 710, 81 9:327 2-756 
52 | 800 ' 7335 | 82 2-431 2-906 
53 821 | -762 | 83 2:549 3-067 
54 | 819 , "790 84 2-680 3:938 
55 804 | 820 85 2-816 3:420 
56 ‘888 “852 86 2-960 3:611 
57 914 ‘886 87 3:114 3-817 
58 94 922 88 3.977 4:033 
59 |  -969 ‘960 . 89 3:450 4:269 
60 1:000 | 1°000 90 3:633 4°507 
| | | | 
Hebden Bridge Urban District Council and Consulting 


Engineer.—At Leeds recently Mr. Walter Emmott brought an 
action against the Hebden Bridge Urban District Council to 
recover fees in respect of professional services. The action 
was partly in respect to the advising and construction of cer- 
tain electrical works carried out by the defendants. The claim 
was also in regard to advice given outside the particular con- 
tract, and also in respect of the preparation of detailed re- 
ports and drawings. Plaintiff also claimed 5 per cent. upon 
the amount of tenders which were accepted by the local 
authority in connection with the construction of their elec- 
tricity works. Contracts were made to the extent of £5,780. 
The defendants made a counter-claim in regard to the size of 
the engine for the works. Defendants alleged that a 250 h.p. 
engine was specified for, with dynamos in proportion, and 
plaintiff had advised a stand-by of another 250 h.p. engine in 
case of a breakdown.  Defendants got а 100 h.p. engine, and 
they now sought to deduct the difference in value between the 
250 and the 100 h.p. engines. His lordship, after a long 
hearing as to details, gave judgment for the plaintiff for £120 
and costs, and dismissed the counter-claim. 
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RADIOTELEGRAPHIC CONVENTION OF 1906 


E с appointed by the House of Commons to 
consider the conclusions of the Wireless Telegraph Conven- 
tion held in Berlin in the summer of 1906 commenced its 
sittings on Tuesday. The chairman is Sir John Dickson Poynder, 
and the remaining members of the committee are as follows :— 
Mr. Adkins, Mr. Sydney Buxton, Mr. E. Edwards, Mr. Gwynn, 
Sir William Holland, Mr. Lambert, Mr. Arthur Lee, Mr. 
мше Sur Gilbert Parker, and Sir Edward Sassoon. 

The first witness was Mr. Babington Smith, secretar 
Post Oflice, who was one of the delegates to the Berlin Con- 
ference last year. He appeared in both capacities, viz., as 
representing the Post Oftice and as a delegate to the conference 
of 1906. He commenced his evidence with a general description 
of wireless telegraphy, and a list of the various systems, the 
technical details of which are to be given by expert witnesses 
later. He also explained the various uses of wireless tele- 
graphy. A small proportion of the existing stations, he said, 
were on British territory, the greatest number were in the 
United States, and there were a considerable number in Ger- 
many, Holland, Belgium, and France, whilst in Russia there 
were several Government stations. At present there were a 
preponderating number of stations on the Marconi system in 
Great Britain, Italy, and Canada, but other systems were in 
use in all other parts of the world. Witness handed in photo- 
graphs of the latest Post-Office installations in Great Britain 
between Hunstanton and Skegness.’ 

Asked for his opinion as to the probability of wireless tele- 
graphy superseding ordinary telegraphy, witness stated that in 
the present condition of wireless telegraphy it could not compete 
with land telegraphy, nor was it likely to supersede the use of 
cables, but there was very little doubt that if Transatlantic 
radiotelegraphy could be effected with certainty and reasonable 
speed. there would be an extensive field for its employment in 
this direction. Generally, wireless telegraphy would be ex- 
tremely useful as a subsidiary method to cables, but, so far as 
could be judged at present, it would not be a substitute for 
them. In the course of a lengthy explanation of the facts which 
had led up to the Convention of 1906, it was stated that the 
main object of securing international control was to safeguard 
ship and shore communication, and not for shore to shore 
communication. It was in 1903 that wireless telegraphy first 
became an international matter, and at the conference held in 
that Pg the principle was accepted of international control, 
including the obligatory exchange of messagés between all 
systems, except by the British Government. The reason for 
this attitude was that the Government realised there was need 
for legislation before any such principle could be enforced. 
Consequently a bill was intioduced. in 1904, and passed, remain- 
ing in force for two years. This was extended in 1906, and 
is still in force. Under the Act licences were issued by the 
Postmaster-General for all stations using wireless telegraphic 
apparatus, and licences covering the use of six systems had been 
granted. These systems were the Marconi, De Forest, Fessenden, 
Lod e-Muirhead, Rochefort (on the ships between Newhaven 
and Dieppe), and the Poulsen system. An experimental licence 
has also been granted for the use of the Armstrong-Orlin 
system. Invitations for the conference of 1906 were i ntc 
by the Admiralty, War Office, Post Office, Colonial Office, India 
Office, Treasury, and the Board of Trade; and invitations were 
sent, at the request of the British Government, to various 
countries not included in the previous conference, particularly 
to Japan and Egypt. 

We give below a full abstract of the conclusions arrived at 
by the convention, all of which were gone into by Mr. Babington 
Smith and explained in detail, and we shall publish in our next 
issue the text of the technical service regulations which were 
also endorsed bv the Convention. 

International Radiotelegraphic Convention concluded between 
the Argentine Republic, Austria, Belgium, Brazil, Bulgaria, 
Chili, Denmark, France, Germany, Great Britain, Greece, Hun- 
gary, Italy, Japan, Mexico, Monaco, the Netherlands, Norway, 
Persia, Portugal, Roumania, Russia, Spain, Sweden, Turkey, 
the United States of America, and Urugnay. 

Article 1 undertakes to apply the provisions of the present 
Convention at all radiotelegraph stations—coast stations and ship 
stations—open for the service of public correspondence between 
the land and ships at sea which are established or worked by 
the Contracting Parties, and to impose the observance of these 
provisions upon private enterprises authorised either to establish 
or work radiotelegraph coast stations open for the service of 
public correspondence between the land and ships at sea, or to 
establish or work radiotelegraph stations, whether open for 
рн correspondence or not, on board ships which carry their 
ag. 

Article 2 defines the terms 
Station." 
station. 

Article 3. Coast stations and ship stations are hound to ex- 
change radiotelegrams reciprocally without regard to the par- 
ticular system of radiotelegrraphy adopted by these stations. 


to the 


| “ Coast Station" and ‘Ship 
A ship permanently moored is regarded as a coast 


1 This installation was deseribed in Electrical Engineerina for February 14. 


Article 4 states that a station may be appropriated to a ser- 
vice of public correspondence of a restricted character, deter- 
mined by circumstances independent of the system employed. 

Article 5. Each of the High Contracting Parties under- 
takes to cause its coast stations to be connected with the tele- 
graph system by means of special wires, or at least to take such 
other measures as will ensure an expeditious exchange of traffic 
between the coast stations and the telegraph system. 

Article 6. The High Contracting Parties shall acquaint one 
another mutually with the names of the coast stations and ship 
stations indicated in Article 1, as well as with all such par- 
ticulars, proper for facilitating and accelerating the exchange 
of radiotelegrams, as shall be specified in the regulations. 

Article 7. Each of the High Contracting Parties reserves the 
right of prescribing or permitting the establishment and work- 
ing, at the stations indicated in Article 1—independently of the 
installation of which particulars are published in accordance with 
Article 6—of other arrangements designed for radiotelegraphic 
transmission of а special character, without publishing the par- 
ticulars of these arrangements. 

Article 8. The working of radiotelegraph stations shall be 
organised, as far as possible, in such a manner as not to inter- 
fere with the working of other stations of the kind. 

Article 9 provides that calls of distress from ships are to have 
absolute priority. 

Article 10 deals with the method of charging for radiotele- 

rams. 

а Article 11 states that conferences of Plenipotentiaries or 
simple administrative conferences are to take place periodically. 

Article 13 defines the duties of an International Bureau which 
is to be entrusted with the duty of collecting, arranging, and 
publishing information of every kind relative to radiotelegraphy. 

Article 14 reserves the right to any country of prescribing the 
conditions on which it admits radiotelegrams from or to a station 
—whether ship or coast—which is not subject to the provisions 
of the present Convention. 

Article 15 states that the provisions of Articles 8 and 9 of 
this Convention are applicable to all radiotelegraph installations, 
not only those indicated in Article 1. 

Article 16 provides that Governments which have not taken 
part in the present Convention shall be allowed to adhere thereto 
on their request. 

Article 17 enumerates the Articles of the International Tele- 
graph Convention of St. Petersburg of 1875 which are to be 
applicable to international radiotelegraphy. 

Article 18 relates to arbitration in case of difference between 
two or more of the Contracting Governments concerning the 
interpretation or execution of the present Convention or of the 
Regulations. 

Article 19 hinds the delegates to undertake to carry out or to 
propose to their respective Legislatures the measures necessary 
to ensure the execution of the present Convention. 

Article 20 makes it obligatory on the High Contracting Parties 
to communicate to one another the laws which may have already 
been adopted or which may hereafter come into force in their 
countries relative to the subject-matter of the present Con- 
vention. 

Article 21. Under this Article the High Contracting Parties 
retain their full liberty concerning radiotelegraph installations 
not covered by Article 1, and, in particular, concerning naval and 
military installations, which are subject only to the obligations of 
Articles 8 and 9 of the present Convention. Nevertheless, when 
these installations carry on public correspondence, they shall 
conform, for-the performance of this service, to the stipulations 
of the Regulations so far as concerns the manner of transmission 
and the accounting. 

Article 22 provides that the present Convention shall come into 
operation on and from the 1st July, 1908, and shall remain in 
force for an indefinite period, or until the expiration of a year 
from the date of its denunciation. Denunciation only takes 
effect as regards the Government in whose name it is made. 
The Convention remains in force as regards the other Contracting 
Parties. 

Article 23 is as follows: The present Convention shall be 
ratified and the ratifications shall be deposited at Berlin with as 
little delay as possible. 


АП the countries with the exception of Great Britain agreed to 
an additional undertaking providing that each ship station indi- 
cated in Article 1 of the Convention shall be bound to intercom- 


. municate with every other shio station without regard to the 


particular system of radiotelegraphy adopted by these stations 
respectively. 

The British objection to agreeing to this was the doubts as to 
the possibility of enforcing it, and also that it would have meant 
the imposition of a regulation that does not now exist with flag 
signalling. 

Under a “Final Protocol " signed at the moment of proceeding 
to the signature of the Convention, it was agreed that: each 
contracting Government might reserve the power of designating, 
according to circumstances, certain coast stations which shall 
he exempt from the obligation imposed by Article 3 of the Con- 
vention, on condition that, on and from the application of this 
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provision, there shall be open on its territory one or more sta- 
tions subject to the obligations of Article 3 and providing for 
the radiotelegraphic service in the region served by the ex- 
enipted stations in such a manner as to satisfy the requirements 
of public correspondence. The countries whose names appear 
below declared at once, however, that they would not reserve 
this power :—Argentine Republic, Austria, Belgium, Brazil, Bul- 
garia, Chili, Germany, Greece, Hungary, Mexico, Monaco, 
Netherlands, Norway, Roumania, Russia, Sweden, United States 
of America, Uruguay. | 

It was also agreed that, in order that scientific progress may 
not be impeded, the provisions of Article 5 of the Convention 
are not to be taken as preventing the possible use of a system 
of radiotelegraphy incapable of compu eun with other sys- 
tems, provided always that this incapacity is due to the specific 
nature of the system, and is not the result of arrangements 
adopted solely with a view to prevent intercommunication. The 
adhesion to the Convention of the Government of а country hav- 
ing Colonies, Possessions, or Protectorates does not [ру the 
adhesion of its Colonies, Possessions, or Protectorates in the 
absence of a declaration to that effect on the part of such 
Government. It is understood that stations on board ships hav- 
ing their port of registry in a Colony, Possession, or Protec- 
torate may be deemed to be subject to the authority of such 
Colony, Possession, or Protectorate. 

In signing the Convention the Italian delegation made the 
reservation that the Convention can only be ratified by Italy 
at the date of expiration of its contracts with Mr. Marconi and 
his company, or at an earlier date if the Italian Government is 
able to arrange accordingly by negotiation with Mr. Marconi 
and his ‘¢ompany. 


THE ACCIDENT ON THE NEW YORK CENTRAL 
AND HUDSON RIVER RAILWAY 


HE following is the exact wording of the finding of the 
coroner’s jury with regard to the accident on the elec- 
trified section of the New York Central Railway on February 
16th, to which we referred in an editorial note in our issue of 
February 21st :—‘‘ We find that the derailment was caused by a 
ortion of the track consisting of one of its easterly rails 
boing forced out of its proper position. That said rail was 
forced out of its proper position by the impact upon it of the 
above-mentioned Brewster express train. That said train, made 
up as it was shown to have been, was running at a speed in 
excess of what has preven to be safe for such a train on a 
track laid at the existing curvature at this point, the rails 
of which were fastened on in the way they have proven to 
have been fastened, and the super-elevation, such as it was 
proven to have been, of four and one-half inches. That the 
running of said train at an unsafe speed over said track exerted 
suthcient lateral pressure on the outer or easterly rail to cut 
off or shear the heads of the spikes holding said rails to the 
ties, thus permitting the displacement and the resultant acci- 
dent. Our conclusion is that the New York Central and Hudson 
River Railroad Company did not take safe and proper precau- 
tions to guard its passengers at this point, and consequently 
were culpably negligent, and that the responsibility for the 
existing conditions seems to be divided between the construction 
and the operating departments. We recommend that the New 
York Central and Hudson River Railroad Company be com- 
pelled to reinforce the fastenings of the outer rails on all 
curves of their lines constructed as the one in question was 
proved to have been constructed by the addition of spikes, 
rail braces, or increased super-elevation, as from the testimony 
given we feel that unless such precautions are taken other acci- 
dents may be expected. We further recommend that until the 
above strengthening is completed over the curves not so rein- 
forced, the New York Central and other lines be required to 
lower their speed on such curves to so-called equilibrium speed, 
or one that 15 absolutely safe to protect the lives of the pas- 
sencers and employees, and that instructions to this effect be 
given to those in charge of trains. Owing to the lack of in- 
formation of the employees and the representatives of the New 
York Central to determine with exactness the speed of the 
electric train, we recommend that the company be compelled 
to install such instruments or make such tests to determine the 


speed under varying conditions as will enable the motorman to - 


know with reasonable exactness the speed at which trains are 
travelling. This information is to cover speed at the three 
different positions of the controller lever, should be properly 
tabulated, and hung in a conspicuous place in the cab. 


** The Journal."—The last Journal of the Institution of Elec- 
trical Engineers contains the inaugural address of the president, 
Dr. К. T. Glazebrook, F.R.S.; a paper by Professor J. Ерѕбер 
on the ''Testing of Electric Machinery and of Materials for its 
Constru^tion" ; and one by А G. Brown оп “The Track Circuit 
as Installed on Steam Railways." . Professor Е. G. Вапу «ud 
WwW. S. Н. Cleghorne are the authors of a paper on “Some 
Phenomena of Commutation’’; and Messrs. A. Baker and J. T. 
Irwin contribute an original communication on ‘ The Analysis 
of the Magnetic Leakages in Induction Motors.” 


A MAGNETIC WIRE ROPE TESTER 


T a recent meeting of the Transvaal Institute of Mechanical 

Engineers, Mr. C. McCann described an instrument which 
he had designed and used for accurately determining the cross 
section of wire ropes used for winding purposes. А description 
of the apparatus is given in African Engineering. The rope to 
be tested passes through bell-mouth guides, through a coil 
which is surrounded by laminated iron yoke pieces arranged 
in such a way as to form a practically closed magnetic circuit 
of which the portion of the rope inside the coil forms a part. 
An alternating current is passed through the coil, taken from 
a small transtormer, and an ammeter 1s included in the circuit. 
The primary of the transformer is connected to constant voltage 
mains. Supposing now the rope is stationary, then a certain 
current passes, depending for its value on the self-induction of the 
coll enclosing the rope. If the rope is moved, and a portion 
having a greater or less cross section is passed through tlie coil, 
the reluctance of the magnetic circuit will be altered, and an 
immediate change will be produced in the ammeter reading. 
The instrument is so constructed that the coil, which has oui 


. & few turns, can be clipped round the rope without the necessity 


of cutting. The appliance can be placed round the rope at the 
collar of the shaft, or some such convenient position, having 
been calibrated previously by a standard piece of rope. The 
rope is then slowly drawn through the coil whilst an attendant 
watches the ammeter. Any increase of the current indicates 
that the cross sectional area of the rope at the point where it 
passes through the coil is below the standard. It is immaterial 
whether the loss of section has taken place in the interior or on 
the surface of the rope; it is detected just the same. The 
instrument, however, will not indicate a fracture in one of 
the wires which constitute the rope if the two faces of the 
break are in contact. If there is a gap between the ends of 
the wire, the fact will be shown by an 1ncrease in the reading 
of the ammeter. However, there is а general consensus of 
opinion that inside wires of ropes do not break without separat- 
ing, so there is little disadvantage in this feature. A recording 
ammeter can, of course, be used. 


Kieff Exhibition.—At this Exhibition, which will last from 
Мау 9th to the 17th next (№. S.), only the latest electro- 
technical inventions and productions will be admitted. In view 
of limited space, cumbrous or bulky articles will be excluded, 
but they may be exhibited in the form of models, drawings, &c. 
There will be no prizes for exhibits. Would-be exhibitors must 
apply to the local bureau by letter not later than April 14th, 
enclosing lists and particulars of proposed exhibits. Exhibitors 
wil be required to pay for space allotted to them, and also 
for the electric energy required for driving the machinery, &c., 
exhibited. The expenses for delivery, setting up and return 
of exhibits, are to be paid bv exhibitors. The local bureau 
arranging the congress and exhibition is presided over by the 
Mayor of Kieff. It is suggested that it would be well to for- 
ward any applications to the local bureau to the British Consul 
at Kieff for transmission. 


— —— 


Assessment of Electrical Undertakings.—In the Court of 
Session, at Edinburgh, last week, the Coatbridge and Airdrie 
Electric Supply Co., Ltd., appealed against the decision of the 
Burgh authorities to assess their generating station, office, and 
cables within the Burgh as of the yearly value of £1,379. Thev 
contended that the assessment should be reduced to £131. Lord 
Low said that no question was raised with regard to the steam 
engines, but the appellants contended that the switchboards, 
generators, and also the copper mains were not heritages, and, 
therefore, ought not to be assessed. All these things, with 
the exception of the mains, were in the generating station, and 
were so installed that they could be removed without neces- 
sitating removal of апу part of the building. They therefore 
fell within the excention introduced by the Act of 1902, and 
were not lands and heritages for the purpose of valuation. 
The copper mains were in a different position, and in his Lord- 
shin’s opinion they did not fall within the scope of the Act of 
1902. It was not disnuted that the pipes which contained the 
mains were lands and heritages, but it was argued that the 
mains were not part of the heritage, because they could easily 
be withdrawn. His Lordship did not think that argument was 
sound. The pipes were not of any utility apart from the cable, 
and he thought that the copper mains should be valued as 
рагі of the lands and heritages. In regard to the deduction 
from gross revenue for interest and for repairs and renewals 
of plant and machinerv, his Lordship thought an allowance of 
10 per cent. would fairly and adequately meet the requirements 
of the case. "The cost of the mains. amounting to £5,C00. would 
fall to be deducted, and the sum of £2,246 exnended in obtain- 
ing the Provisional Order and Licence could not be regarded as 
tenant's capital. 
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“ ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record ia compiled by our own Editorial Staff, and 
18 strictly copyright.) 


Specifications Published March 14th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. | 
Names in brackets indicate communicators of inventions from 


b 
А 1905 Patents 


26,094, ALLGEMEINE ЁгкствїсттАтз Ges. Alternating-current 
dynamo machines. In machines of the commutator type, the 
commutating field is produced by an enlargement or diminution 
of the air gap at the places of commutation. Alternatively also 
by means of an auxiliary short-circuited field coil of adjusted 
resistance, or by means of a special tield coil excited by a current 
proportional to the load and to the potential of supply. Six 
claims, six figures. 


1906 Patents 


4,677, BLoNDEL. Electric arc lamps. 
cation is published on p. 521 in this issue. | 

5,892, British Тномзох-Ноизтох Co. (General Electric Co.). 
Electrically-operated power transmission mechanism. The power 
from an alternating current synchronous motor is transmitted 
vid a unipolar dynamo which acts as a slipping clutch between 
the constant speed motor and the variable speed driven shaft. 
Various arrangements are described whereby the current from 
the unipolar machine may be used to strengthen the field of the 
synchronous motor, and so secure unity power-factor. A second 
unipolar machine may be provided to act as a motor supplied 
from the first machine, and assist in driving the variable speed 
shaft. The specification is very comprehensive, and contains 
eleven claims and four figures. 

15,021, Consortium FÜR ELECTROCHEMISCHE INDUSTRIE Ges. 
Tungsten filaments for incandescent lamps. The complete speci- 
fication is published elsewhere in this issue. 

16,269, THe GRÖNDAL  KJELLIN COMPANY AND JOHANNES 
НАврЕх. Electric induction furnaces. The primary winding of 
induction furnaces is composed of copper tube, and water is 
circulated through the same for cooling purposes. Four claims, 
three figures. . 

16,410, BRockre. Enclosed arc lamps. An arc lamp in which 
the carbons and the whole of the regulating and feeding 
mechanism are enclosed in an absolutely air-tight chamber fitted 
with the usual relief valves. Multiple carbons are used, being 
burnt alternatively bit by bit until totally consumed. . Seven 
claims, nine figures. 

17,560, STEINMETZ. 


The complete specifi- 


cause an intensified local heating. The raw material is fed 
in immediately above these high temperature Spots. One claim, 


_ Specifications Published To-day 


The following Patent S ifications will be published to-day, and will 
on atent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the Price of 8d. each, rost free. The 


1906 Patents 


2,019, SuLLIvAN. Electric relays and recorders. 

2.067, Berry, Construction of electro-magnets. 

4.649, TovRrEL & JonNs. Coin-freed electric supply apparatus. 

4,838, LAKE (Smith). Electric motors 

4,849, RAVENSHaw, MIDDLETON, 
clutches. | 

4,939, LAKE (Lentz). Safety guards or fenders for tramway 
and the like vehicles. i 

4,965, HETTINGER. Method of selective or multiplex wireless 
signalling by Hertzian waves, signalling with connecting 
wires by alternating currents, and of construction of 
Írequency, or wave, meters. 

5,304, Hinr. Electric alarums. 

5,450, WALKER. Devices for the collection of current from 

есь current. dvnamo electric machines. 
9.495, FIEDLER. Secondary batteries, 
6,651, MATHER & Prarr, Lro., CHORLTON, & SMITH. Dynamo 


electric machines. 
6.690, LEITNER. 


& TOWNSEND. Magnetic 


Means for regulating electric circuits, 


7,627, British THomMson-Houston Co. (General Electric Co.]. 
Electric railway systems. | 

10,016, Ввїтїзн THomson- Houston Co. (General Electric бо.). 
Starting devices for electric motors. 

11,659, BLoxaw (Lux). Metallic incandescence filaments for 
electric glow lamps and method of treating the same. 

12,896, BRECKNELL, Munro, & Rocers, LTD., & Munro. Bow 
trolleys or collectors for electric railways and tramways, 

15,391, Ѕмітн. Electric cooking stoves. 

15,413, British Тномзох-Носѕтох Co. (General Electric Co.). 
Vapour electric apparatus. 

14,697, Latour. Single-phase alternating current series motors 

15,281, Brookes (Cushman Electric Co.). Electric controllers 
for variable speed motors. 

16,568, Janpus Авс Lamp AND ELECTRIC Co. & Jongs. Electric 


arc lamps. 

16,597, StorER & CooreR. Systems of control for electric 
motors. 

17,419, Hamner. Switches or line selectors for telephones and 


the like. 

17,515, Вотснев, ButcHer, & Brown. Electric arc lamps. 

18,255, KLEINSTEUBER. High-tension section-insulator for elec. 
tric tramways or railways. 

18,876, DARLINGTON. Cooling of electric transformers and other 
devices liable to overheating. 

21,159, ALLEGEMEINE ELEKrRICITATS-GES. Methods of the regu- 
lation of single-phase dynamo electric machines of the 
commutator type. 

21,252, Stemens Bros. Dynamo Works, Lro., & [Тулрлц. 
Dynamo electric machinery. 

21,585, GEBRÜDER Siemens & Co. Manufacture of electric con. 
tacts consisting of mixtures of metal and carbon. 

21,586, BILLETER. Electro-magnetically operated mechanism for 
reversing the motion of machine tools with to and fro 
moving table. 

21,638, Ківш. Device for regulating electrically heated incu. 


bators. 
22,055, WENGELIN. Electric transporting devices operating with 
solenoids. | 
22,157, GILLMOR. Self-locking wedged railway or tramway rail 
Joint. 


22,342, MIDDLETON & MIDDLETON. Insulating covering for the 
couplings or terminals of electric cables. 

22,491, ВгохАм (Siemens d: Halske Akt.-Ges.). Producing homo- 
н masses of tantalum or other difficultly fusible 
metal. 

25,075, RawortH & Raworru. 
pelled vehicles. 

23,551, KLEINSTEUBER. Process for the production of metal-lined 
screws in insulators and the like. 

24,346, MEHLHARDT & SCHÜSSLER. Safety fuses for electrical 
circuits, 

25,229, ELEKTRIZITATS AkT.-GEs. VORM. Scnucxert & Co. 
Enclosing boxes containing electric switches. 

27,937, Moonen & DUMAIRE. Sparking plugs. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


Method of regulating motors driving fans ot 


Controllers for electrically pro- 


1,682, Rareav. 
pumps. | 

1,840, Воѕсн. Sparking plugs for internal combustion engines. 

5,938, CONSORTIUM FÜR ELECTROCHEMISCHE INDUSTRIE GES. 
Manufacture of incandescent lamps with wolfram incan- 
descent bodies. 

4.125, STONE. Space telegraphy. 

4,240, SiEMENS-ScRUCKERT WERKE Ces. 
tric machines. 

4,263, ALLGEMEINE ЕгЕКТЕВ1СТТАТ8-С ЕЗ. 
electrically propelled vehicles. 

4,365, ALLGEMEINE ELEKTRICITATS-GEs. Centrifugal pumps or 
compressors. 

4,615, Nicoras & Dr MaLHERnE. Electric batteries. | 

4,738, ALLGEMEINE Evexrricirats-Ges. Electric percussion tools 
and the like. 


Expiring Patents 


The following patents expire during the current week, after 
a life of fourteen years :— 

6,225, March 23rd, 1893.  Srewens Bros, anp Co. Lev. 
Ground sockets for telegraph posts. A ground socket for 
tubular poles has a conical seat at its bottom end to receive and 
centre the pole, and at the top end is fitted with a split. 
tapered, and screwed bush ring. 2 

6.478, March 27th, 1893. Кино Тномѕох. Dynamo electri 
machines. The armatures of alternating-current machines аге 
built up of laminated pole pieces inserted into a laminated Tng. 
The coils are fitted into metal cases containing oil as an m- 
sulator, and are adapted to fit over the armature poles. ted 
lightning arrestor having an arc rupturing device, and fitr 
with a non-inductive resistance in the earth connection, is а150 
claimed under this patent. 


Commutators for elec- 


Current collectors for 


a œ 
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1905 И 1905 1906 
PIN ces Top ra L £ fe X 
Do. 445 cun, Pre f Co. 14, 10 i »/ u" —104 British Electric Trac!ion Co., Ltd.. 5 6/- 
lo, 67 Uum. Second Pret м... T 19 44 4/9 "| 1 Do. 862 f Они, Pref. г.г. 6 6/- 
р СУРА Иа ысы 10 6 új- | u4 De. С ЧИ лынан Ады 5 5% 
Р = | 44. Dele попе, ‚=4............. Stock 4 447 luz – 104 ро. Y. Sud Deb. ......». 4 447 
vy : Дз eae 5 frg Co.,Ld. : 1 =/-° ӧ——ҹ City of Birmingham Trs. Qo., Cin. ы 10/- 2/6* 
TRA upt: к. k K А US san ccubeazcean Stock 4 ^ 3 990 —1ul Do. 4: yA 1st Mort. Deb. 4 4» 
“и ensinzten E. 8, Со. „14 { 10 10/ 70—33 xd | -4 Dublin United Trams Со, Ro 6 6/-* 
„Do 77 Cum, Pref, ..... ft | 7- 7—5 xil ПО И MESE BOO ap T SR 6 | 6- 
CU ntral E. S. Со. Ltd. 49 a ar. Db. Stock 4 47 10, Vs Hastings & District Е. Тг. Co. Db. ... 4 44% 
Ch, Cross. W. E. & City Ё. з. Cu. 5 5/- 3-4 xd J. of Thanet Е. Tr. & L. Co. Сш. Pf.... b 2/6 
Do. 44™ Cu». Pref, Vaecund ооа 4} 2/3 1— 14 Do. 47 Deb. 4 47 
0». 4% Deb. Ке... | Stock 4 4х 95 — 09 Lanes. Un. Trs., Pr. Lien Db. ........ — 57 
Do City Uieleriaking,' 417 ‘Cm. Pt. t 4} 2/3 31—4| London Street Tramways Co... ante — 2/- 
Chela Кіесігіс Supply Со. ‚ Ltd. - ] 6 2/3* 51—4 -ċ London United Trs., Ld., Cm. Pt... — 5 5/- 
Dev 442 Deb, Кы... а... Stock 4} 44% 104—107 Do. 4% ist Mort. Deb. Red . +4 4 47 
(ity of Lemlon Elec. Lt. Co., Ltd... 10 6 12/ 94 -104 ха Manx Electric R. Co., 54% Cui. Th — 2/9 
Do. 6^ Cn n. Vref. — 10 6 12/- 14—12{х4] -$ Do. 4)% lst Mort. Deb. Red .. ... — — 
Do Deb, Rel .. п... | Btock 5 5% 121—121 Metropolitan Elec. Trams, Ltd., ae — — 
lo. 4 % 2nd Deb. Red ............... Stock 4} 447 97—100 Do, BY Cum. Pref. „зое 5 6d. 
Cty of Durba EK. P. Dis. Co.(£3 paid) [ 4 pid. 811—445 Do. "n, Deb. Stk. Red.. 4) 447 
По. 5% Pref.. 5 2/6 —5 National Elec. Construction Со, Ltd. 7 — 
MNT of Lomb T^ Elect t. - Sup. Co. Ld. 19 5 10/- - xd =f New General Tr. Co., 6% Cm. Pf... -— == 
67 Cun, Pref. . — 10 6 12/- 101] К. North Metropolitan Trams Co.......... — 1/- 
Do AE Ub Ned эссе зацев› «ыз ө Stock 4 44% | 105—108 Do 347 Mort. Deb. ...... 3) 8j 
Do. 447, Ziel Deb. Red ...............| Stock 4 44% 97—100 ner Electric Traction n Co. Ltd. 4 к/- 
Edbununson ж Electricity Corp., Ltd... 4 1/u* 14—25 Do, у Cum. Pref. . 6 ^ 57 
Dé. 0X Cn; Pref, 6: нанне 5 6 s. | 8—4 -@ ро. Deb. Red .. 4 447; 
Do, 44: Ist Mort. Deb. Red ...... Stock 4 447 85—91 Provincial Tramways Co. Ltd. 8 817 
F Ikestone Klec, Supply Co., Ltd. ... 5 af 9/-* 54—5 Do, Dun; PI, veninton oesie 6 6/- 
in. осип: Pref, .... oer eohans: t 5 9/ó 5—5 South Met. Elec. Trams & Ltg.Co. Lil. 
О. 447 Int Deb, Red ............... Stock 44 4}? 97—100 6% Cin, Pf. Prov. Certs, (15/- paid) 
Ii e Electric Lighting Co., Ltd... 5 9 4)-* 74-7? = Do. 4% Deb, Red.. 
го Wight E. L. & P. Co., Db. Rd....| Stock 4} 44% 06—99 Sunderland Dst. E.Trs. 1st Mt. Db. Rd. 
Kensington & Kni; ghtsbridge E. L. Co. { 10 10/- 81—94 xd -i Yorkshire (West Riding) Elec. Trams 
Do. m У битди ДА Stock B 4% 97—100 Do. 6% Cum. Pref. . ose 
Kens & N't'ng Hill E.L. Cos. Db. Rd.| Stock 4 47 99— 101 Do. 44% 186 Deb. Red , ese eti pri е 
London Electric Supply Corporation 3 4 2/4} 11—?1 
Dui EN Pouf дел дилин 5 6 3/. | 43—54 
Do. 4% Ist Mort. Deb. Red ......... Stock 4 4% 95— 0s TELEGRAPH AND TELEPHONE 
Metropolitan Elec Supply Co., Ltd. 5 10 8/. 6—7 xd -$ Ап: ox doen Telegraph Co. Ltd. : -1 
De. 44% Сша, Pref, ле эел 5 44 2/3 42—54 Do. Pref. ONL 2. ores 167—108 -} 
По 44% Ist Mort. Deb. Hed |... .. Stock 4 44% | 106—110 Do. Def. Onl. 2 208—204 
О. 337 Mort. Deb. Red ..... Stock 8 nt 90 - 91 Commercial Cable Co., 4% Deb. Red.. 93 – 95 
Midland Ë Сог. Гог P. Dist. 18t Mt. 0. [100 & 5i 4 44% 95—98 Direct Spanish Telegraph Со. Ltd. 31-5 
Neweastle & Dist. E. L. Co. jn RM 10 5 57 9--10 xd -i De. 104 Cui, Prete, oen o ceto 9—9 
Do. 4): Mort Deb. Ней. Stock 4} 44% 100—103 Do. 447 Debs. ... 98—101 
Neweasfle-ipon-Ti ne. Elec. Вар piy.. 6 8 2/o* ү -ч Direct United States Cable Co. Ltd., 15]—154 -1 
Do = Pin. 16/- paid .. дз 5 — — 28 —i Direct West India Cable Co. Ltd., 
Do. с Pref. (fully paid) . 5 5 2/6 Ае 44% Reg. Debs, Red ..... ............ 99—101 
Do. „руя 4/- pal... „25е 5 — — 21 - ?i Eastern & 8. African Lid., 47 Mt. Deb. 99—101 
Notting. Hi Elec. Ltg. Co., Ltd....... 10 7À 9/-* 12—13 Do. do. (Mauritius Sub.) % | 100—102 
Do. 4% Ist Mort. Deb. Red ......... 100 E 47 97 —100 Eastern Ext. Australasia & China .. 7 2/60 | 181—141 
Ox lon reyes СӨ; Iul. ессе: 5 7 7 /- 58—01 xd —-i Do. 4% Mort. Deb. Perp. . 4 47 105—107 
Do, Deb. Red.. Stock 4 47 96— 035 Eastern ү өе Q6. ТЕЛЕН (8 с) 7 25/- | 138—143 
8t James and Pall Mali E. L. Co. Ld. 5 124 5/.* 74—84 -1 Do. 34% Pref. .ciscsdsvecrssacvncccsscoce] ВОСК 34 17/6 | 564—^*4 
Do. Non-Cum. Pref................ 5 7 3/6 61—11 Do. 4% Mort. Deb.. 6 Stock 4 47 106—105 
Do. T EDI Ron. 6o our esecii ass Stock 8) 84 93—95 б. N. Tel. Co. (Copenha; gen) .. 10 24 5/- | 361—384 +4 
hr е Mkt. Elec. Sup. Co., Ltd, 5 4 4/- 14—2} Indo-European Telegraph Co. Lti.. 25 18 — 58—60 
Do, Dib Rad ьс" Stock + 47 72 - 16 Marconi Wireless Telegraph Co. Ltd. 1 — — — 
Воі. таен Elec. Sup. Corp. Lu. 5 4 4/- 24—3 National Telephone Co., Ltd., Pref...| Stock 6 6, 106— 108 +1 
Bonth Metropolitan E. L. & P. € 1 2h 6d. §- Do. ре ferred ..... обе әве зөз es, |] LOCK 5 54% 103—105 -4 
Dao ТУ Quat; Praf еә: 1 T s4 4—1 Do. ‚Сиш, Ist Pref. M HEATERS 10 6 6/- 11— 18 
Do. 4jY Ist Deb. Red ............... Stock 4} 44% | 102—105 Do, 6? Сиш. 2nd Pref. , EA 10 6 6/- 10—12 
Urhan Eire. Supply Co., Ltd. 5 5 2/6" 31-4] i Do; SA "rd ETOL чула се айдаган 5 5 2/6 540—548 
Do: Bx Сиа. Pref. 1... eine cron 5 5 2/6 4—4 ро. p Deb Bed: 14 ioveveseas вде Stock 3} 84% | 97—99 
Do. 447 Ist Mort. Deb. Red ...... Stock 4) 44° 99—102 Do. 4% Deb. Red.. Stock 4 4% 
Westminster Elec. Sup. Corp., Ltd. 5 18 6/6* 04—104 —{ West ‘Matias Tele “graph Co. Tid. a 10 4 4/-* 
Do. 44% Cum. Prot. ao ov 5 5 2/3 51—51 Western TIERE EO C0. o bie ios: 10 7 3/. 
ELECTRIC RAILWAYS. Do. 4% Deb. ана ТОК 4 4% 
Biker St. & Waterloo 4% Perp. Deb.| Stock 4 47 00—93 
Central London ........ .. Е Эф: АЧУ Stock 4 47 * 09—71 -1 MANUFACTURING 
Do. 4: Preferred.. Stock 4 4 92—94 Aron Electricity Meter Со., Ltd.. 1 
Do. а ‘ferred... : Stock 4 4° ^3 —56 1 Do. 6% Сиш. Pref.. 1 
ДЖ ' Debe ntures i Stock 4 4 104—106 British Insulated & Helsby Cables, Ld. 5 
Ch. ront Eust. & Hamp. Pp. Db.. Stock 4 4 l 83 —86 -2 Do, ; Cum. Pref, 5 
City and Sonth London Cons. ......... Stock 12 237° 10—49 = 1 ро. "o Ist Mort. Deb. Red M Stock 
Ui. 2Y Perp;-Déb. оао, Stock 4 4 / 104 —107 British Thomson-Houston Co., Ltd. 
Do. 57 Porp: "Pref, 1801. — 1... Stock 5 5 1190 —172 44% 1st Mort. Deb. Red . | Stock 
Гю. 57, Perp. Pref. 1895 Stock 5 57 115—118 элла We юиде Electric Mnfg. 
Do, 57 Perp. Pref. 1901. ............ Stock 5 "Ay 115—118 * L о OZ Pref, мазын съз dee 5 
Gries Northern & City Pref. “А ' 10 4 4/.* 21—31 Do. / Mort Deb. Red be eS Stock 
6t "Ann Piceadilly & Brompton 10 4 4/-* 7— ха 
Do, E Perp. Deb... esses | Stock 4 47 87 —90 1 ыз 9 
Mersey H: ons. Aoc va ra» Vece ia ag iod P Ca e aen Stock — — 5—7 Do. My n Pero. Ist De n | ud 
По. 8% Pe rp. Pref. Ңей............... Stock - ч 7—10 „Mo: 44% Pe TD. ?nd Deb. CS TI Stock 
MW tropo tan Cons, —— агень... MOCK 21 14% | 434—444 +4 5 -2 
0. ia {пя Сапе... е-е. ее, Stock 2 217 o7 – 09 5 
Рё SER Deh: =. ceisanseesiasx nectar iR si Jy: 95—97 ро. “ay Ist Mort. Deb... Stock AA 
Do. 3j UK ү.) ТЫЫНА» Stock 3h з} 95—17 +1 Consolidated Electrical Co., Ltd.. 1 ү 
n.i free fe ТӨС Л, оаа Stock 3} gi 80— 88 © тошргоп & Co., Ltd. 3 3 1/6 
о. 3 Mi xi. MERE Stock 34 3i 18—83 lo. 57 Ist Mor : P 4 
Do. 34% Convertible Pref. ........ Stock з} в) 75—80 Dick, Kerr & Co., Taa Deb.. "5 50 & 100 5 5% 96 —00 
3XL-tropof(an Dístriet cade Reale К 4. а =i DO e» Du. beni thcddathediseaars а, 1 10 2 . 19—16 
0. 6% Pref. Deb, Stock 6 6y 33—138 Do. 44 Deb. Hed , 23y St + 6 71d.* 12—1{ 
О ЧЧ Stock 4 4 *8—03 Edison & Swan United ** A" ' £3 paid Stock if 447 161—104 
I». 47 Pref. Deb. (1903 Bpt nn Ntock 4 4 $5 — u) Do. гак 4 2/6 
буз 3 82 do. suty paid) -4 
Do, 875 ( ons, Rent charge Stock 3 3 65 - 70 -9 Do. . Deb, Red. - 41 4/2 
рю. 47 Midland Rent charge .. ... Stock 4 4: 105 —108 о, 56 ?nd Deb. Hid «465255 Stock 4 47 
D^. Guaranteed 47 .............. Stock 1} 147 57—69 Electric Construction Co. au Stock 5 5% 
Do. Extension Pref 5 оа" ROOK — E 36—41 Do, 7 Cum. Pref. ы - — 1/7} 
Ass, Ext. Pr. Guar, by U. E. Rs. Co.| Stock ~ s% 55—60 Do. 4% Perp. Ist Meri Дай ы, е. 7 2/9} 
Un ‘ergronnd Klee. Railways Со о $ General Klec. Со. Ltd., : Sassi Stock 4 4% 
" ! wwlon 57 Pi ой! Shg. Sec. Notes! Various 5 5? 80—01 Do, 4% Ist Mort. De s HEUS Pref. " 10 5 5/- 
" vU roo and Cite... Оек 3} 37 — Henley’ s(W. T.) Tel. pu ted ТРАКИ Stock 4 4 
nite ‘li pe band Bow 4° ^ Deb. "ТТТ Stock 4 47 107—110 Do. qz Cuin. Pref orks Co., Ltd. 15 10j- 
" ELECTRIC TRAMWAYS. 1. AT (or Mort, Deb. Ld e hi As 
Eo е Б hta ee » 
me "AT оом татна, o КИЧИ, 1 5 1/- 41—13 xd -Å Do. Déh, Red. td.. T 10 s 
De gy Deb. nei" ND T eio 5 6d. H -1h Tel, Const & Maintenance sd I 4 47 
Biru, & Mil. Trs., Lil, Ist Db. Rd. Stock : 4 хэн 10 | з a ек Ваз. Red TOR LN 15 24/- 
V a онаа Е. 4} (0) rite (J. G.) & Со. 6° Cum, Pref. . аи 4 47 


——— ML A 108 
For LOCAL NOTES, &c.—See рр. X 535 to 549 == 
Digitized by Google 


554 ELECTRICAL ENGINEERING Mancn 21, 1907, 


Four-Dial Bridge, А 1033. With Sliding-Contact Dials. ' 
BRIDGES WITH PLUG DIALS ARE ALSO SUPPLIED. 


The India Rubber, Gutta Percha 
Telegraph Works Co., Ltd. 


Head Offices: Works: 
106, Cannon Street, London, E.C. Silvertown, London, E. 


eee 


BRITISH INSULATED & HELSBY CABLES, 


Works: Prescot, Helsby, and Liverpool. Limited. 


MAKERS OF . .. 


ELECTRICAL CABLES and WIRES 


FOR ALL PURPOSES. 


Paper, Rubber, Gutta Percha, Silk, or 
Cotton Insulated. 


| 
Contractors for the Complete Equipment of | 


—— — —]ramway, 
Power Transmission, Lighting, 
Telegraph and Telephone 

———9stems, ——— 


Manufacturers of 
Junction Boxes, Section Pillars, Overhead Tramway 
diu deis Gear, Bonds, Switehboards, Meters, Telephone Exchange 
05-3 Core Cable for 20,000 Volt Working. Equipments, Batteries, Insulators, Fire Alarm, and Police 
Equipments, Railway Signals and Blocks, ete., ete. 


HIGH CONDUCTIVITY COPPER, 


Е Rolled or Drawn to any чүге Gauge, Section, or ' Specification. 
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LOCAL NOTES 


ADELAIDE: Purchase of Tramway Companies.—Progress is 
reported in connection with the proposed electrification of the 
old horse tram service. Early in February the Premier (Hon. 
T. Price) handed a cheque for £280,372 to the representative of 
the six ditferent companies who now provide the city with 
horse tramcars, as purchase money for their respective under- 
takings. ‘Lhe companies will now arrange for an early liquida- 
tion. А tramway ''trust" has been duly constituted to take 
over the old undertakings and arrange tor their consolidation 
and electrification, and it 1s announced that they require the 
services of a competent electrical engineer at a salary not ex- 
ceeding £1,250 per annum, to prepare plans and specifications 
for the electrification, and to superintend the trams when in 
operation. 

BECKENHAM: Extensions at Electricity n orks.—A cable 
extension to Venner and Вупе roads is recommended at a cost 


ot 550. An additional underfeed stoker is to be ordered at a 
price ot £130. 
BOMBAY: Yictoria Technical Institute Power Station.—On 


February 20th a new power station attached to the above insti- 
tute was formally opened. ‘Lhe plant comprises а Babcock 
boiler, Marshall compound engine, brush rope-driven generator, 
and the usual switch gear, alt as necessary for an output of 
80 kw. ‘The plant suppties power to the various departments of 
the institute, which previously had been driven by independent 
steam engines. 


BUENOS AYRES: New Telephone Service.—Telephonic com- 
munication in Buenos Ayres, communicating with Avellaneda, 
and uniting Rosario de Santa Fé, and San Nicholas de los 
Arroyos, is about to be put in hand. 


BURY: Supply of Electric Lamps.—At a recent meeting of the 
Town Council it was resolved :—'' That the committee recom- 
mend the council to instruct the electrical engineer to purchase 
a suthcient quantity of the best electric lamps for sale to con- 
sumers at 15. each, and that the committee be authorised to 
make the necessary arrangements in connection therewith. 


CARLISLE: Reduced Electricity Charges-—The following re 


vised scale of charges tor power supply has been adopted by the 
Town Council. One penny per unit at all times except during :-- 


The latter half of September, from 4.30 p.m. to 10 p.m. 


The whole of October, » 40 ,, ,, 10 ,, 
- ys Noveniber, ys 40 ,, ,10 , 
as са December, 9 3.30 ,, ,, 10 ,, 
$i Є January, T 3.30 ,, ,, 10 ,, 
» » February, » 4.0 » » 10 ,, 
ы n March, v 4.0 ,, ,, 10 ,, 

The first half of April, э» 4.30 ,, ,,10 ,, 


when the charge would be 34d. per unit. Customers taking less 
than 1С0 units per quarter апа 400 units per annum per kilo- 
watt installed would be charged 2d. per unit; and consumers 
taking less than 50 units per quarter and 120 units per annum 
per kilowatt installed would be charged lighting rates. 


DARTFORD: Reduction in Electricity Rate.—At a recent 
meeting of the Urban District Council Electricity Committee, it 
was decided that the price of current supply for arc lighting be 
reduced from 34d. to 3d. per unit, and that the flat rate for 
private lighting be reduced from 5d. to 4d. per unit. These 
alterations to apply from October 1st next. 


DEWSBURY: New ZTramway.—2An arrangement has been 
entered into between the Town Council and the Electric Traction 
Company, whereby the latter are to construct a tramway, and 
work the same, in Dewsbury Moor and district. 


DUNDEE: Mr. Snell’s Report.—The supplementary report of 
Mr. John F. C. Snell was recently under consideration by the 
Electricity Committee. The Treasurer, the Electrical Engineer, 
and the Town Clerk were instructed to prepare a report upon 
the assessment of the electricity undertaking, this question 
having been raised by Mr. Snell. The Clerk was also instructed 
to apply to the Board of Trade for a Provisional Order to 
extend the area of supply, and a committee was appointed to 
confer with the Harbour Trustees regarding the site for the 
new station at Stannergate. 


EALING: Proposed “ Bulk”? Supply.—-A letter has been re- 
ceived from the Local Government Board stating that the Board 
would defer its decision upon the application of the Council for 
sanction to borrow £7,000 for the purchase of a 750 kw. set 
until the Council had considered the proposals of the Metro- 
politan Electric Supply Co., and had informed the Board of the 
result. In reply to this communication, the Town Clerk has 
written to the effect that, after careful consideration, the 
Council had been satisfied that it can generate electricity at 
its own works much cheaper than buying in bulk from the 


Company at the terms offered. There did not appear any pro- 
babiuty ot the Company offering more favourable terms. It 
has been arranged that the engineer to the Metropolitan Elec- 
tric Supply Co. should meet the Borough, Electrical Engineer 
and the Chairman of the Council for the purpose of discussing 
an amended offer which will be submitted by the Company. 


EDINBURGH: Underground Telegraph Cable.—Work in con- 
nection with the laying of the pipe ccnduits for the underground 
trunk main between Linlithgow and Edinburgh is now nearing 
completion. There remain two gaps at the railway bridges 
near Kirkliston and Turnhouse, pending some arrangement being 
concluded with the railway company. 


FINLAND: Railway Electrification.—A preliminary report 
has been issued by the Commission appointed by the Finnish 
Government to consider the possible application of water power 
to railway work. A number of falls are mentioned as ap- 
parently suitable, and the owners have been asked to quote 
before April lst the prices at which they are prepared to sell 
these falls to the Government. 


GEELONG: Proposed Tramways.—Geelong is within 50 miles 
of Melbourne, and the Electric Light and Traction Company of 
Australia has recently taken the initiative in а movement for 
providing this town with an electric tram service. The company 
have deposited £200 with the Geelong Town Council as a 
guarantee that they will submit plans within three months. The 
population of Geelong and surrounding district is 20,000. 


GLASGOW: Electricity Committees.—The Tramways and 
Electricity Committees have been instructed to confer and re- 
port as to how electricity supply, both for lighting and power 
purposes, could be placed under one control. 


GRAVESEND: Extensions to Electricity Works.—A_ meet- 
ing of the Electricity Committee was held on the 4th inst., 
when the Electrica] Engineer reported that the necessary cables, 
conduits, meters, arc lamps, &c., for the proposed extension of 
their public lighting service to Northtleet, would cost about 
£4,000. The Gravesend load last winter taxed the existing 
feeders to their full capacity, and to deal with this further 
supply additional feeders would be required, or alternatively, a 
battery sub-station should be erected at Northtfleet, the cast 
of which, with the necessary auxiliary apparatus, would te 
£35,500. An extension to the engine-room has recently been com- 
pleted and formally opened by the Mayor. The engine-room has 
been lengthened by an additional 75 ft., at a cost of about £1,800, 
and a new generating unit, comprising a Belliss 500 h.p. engine 
of the vertical triple expansion type, coupled to two 150-180 
kilowatt dyuamos, the speed being 375 r.p.m., has been n- 
stalled at a cost of £2,000. 


HALIFAX: Wages Out of Loans.—The question of whether 
the wages of permanent workmen should be paid out of capital 
borrowed by local authorities was discussed somewhat fully at 
a Local Government Board inquiry at Halifax last week into an 
application to borrow £23,000 for electricity extensions. The 
Board insists that the wages of permanent workmen should be 
paid out of revenue, and not out ot loans, but to this opposition 
was offered by the Corporation ofticials. Incidentally the in- 
spector disallowed an item of £3,520 to provide for anticipated 
expenditure on boilers, апа £787 for meters and instruments. 
In the first case it was explained that loans for anticipated ex- 
penditure were not granted, whilst in the latter case it was 
stated to be the practice to meet such requirements out of 
revenue. 


LONDON: London County Council.—The Council has 
agreed to the expenditure of £6,000 and £5,500, as 
recommended by the Highways Committee, and approved by 
the Finance Committee, for the erection of tramway sub-stations 
at Forest Hill and Lewisham respectively. The Council. pre- 
viously approved estimates, of 550.000 and £10,000, for the 
equipment of the respective sub-stations, and an estimate of 
£1,200 for the acquisition of a site for the Forest Hill sub- 
station. An estimate of £5.500 for the erection of а sub- 
station at Tooting was further postponed. 


The following are among the new committees appointed : — 
Highways (dealing with all tramway matters): G. Alexander, 
Sir R. M. Beacheroft, A. S. Benn, Sir J. Benn, F. Hall. Lord 
Kerry, I. Mitchell, R. H. Montgomery, P. Е. Pilditch, W. B. 
Stewart, W. W. Thompson, Lord A. Thynne, Н. Ward. D. N. 
Waterlow, H. J. Williams. Parliamentary: Sir R. M. Beach- 
croft, W. St. J. Brodrick, F. M. Cassel, А. W. Claremont, 
E. Gray, W. R. Greene, Sir €. Kinloch-Cooke, F. St. J. Morrow, 
Hon. W. Peel, R. A. Robinson, A. J. Shepheard, Lieut.-Colonel 
A. Welby, E. E. Wild. And the following members of the 
Legislature :-—A. A. Allen, Sir J. Benn, Lord Cheylesmore, Sir 
E. Cornwall, Т. McK. Wood. 


Hampstead.—A transfer of £2,130 from the electric lighting 
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profits in aid of the rates, and equal to a rate of 3d. in the 
pound for the year, was made. The L.C.C. has agreed to 
sanction a loan of £10,390 on condition that it is repaid upon 
the following terms in lieu of an equated period of 25 years as 
heretofore :— Buildings, £461, 50 years; mains, £35,301, 30 years; 
transformers, £965, 20 years; house services, £5,665, 12 years. 
It was resolved, in view of the sinall amount required for build- 
ings, to add that sum to the amount to be taken for mains. 


Poplar.—The Medical Ofticer of Health (Dr. F. W. Alex- 
ander) reports that, the apparatus for the manufacture of 
electrolytic disinfecting fluid was installed at the beginning of 
February, 1906. In the first twelve months, 17,000 gallons of 
tluid were manufactured at a strength of between 40 and 45 
grammes of available chlorine per litre. This has been issued to 
the public and to various departments of the Corporation. 2,545 
units of electrical energy at 14d. per unit had been used, four tons 
of salt at 24s. per ton, and two tons of chloride of magnesium 
at £3 17s. 6d. per ton. There was also caustic soda costing 
£4 Os. 8d., and water, together with that used for washing 
out the electrolytic cells and for other purposes, £2 15s. 8d., in- 
cluding meter rent. The cost of carbolic disinfectants to the 
Borough Council for the years 1905, 1904, and 1905 was £664 
2s. 9d.. £771 бз. 114., and £862 5s. 7d. respectively, while the 
cost of the electrolytic disinfectant for 1906.7 was (exclusive of 
the initial outlay of £583 9s. 2d.) £655 13s. 11d. From this had 
to be deducted receipts from the Works Department, 9.116 
gallons at 14. per gallon, leaving the net cost at £597 14s. dd. 


St. Pancras.—The District Auditor, in his annual report 
upon the accounts of the Borough Council, says he finds that 
although £18,220 had up to the present date been transterred 
from the electricity undertaking for the relief of the rate funds, 
these transfers have stripped the undertaking of any working 
balance outside of the sums shown as reserves. Of the £35,650 
appropriated as reserve funds, but not invested as such, only 
about £10,000 was on March 315% last available for the purposes 
for which it was so appropriated (after deducting the £5,000 
subsequently transferred to the rate funds). The remainder 
was in use for the necessary purpose of meeting the revenue 
outgoings which antedate ilie corresponding income. It fol- 
lowed that, unless they assumed that the amounts appropriated 
as a reserve tund were greatly in excess of the needs of the 
case, it must be held that the whole of the transfers of £18,220 
to the rate fund had been premature. Referring to the point 
whether sutlicient provision had been made for depreciation, the 
auditor says that the provision for depreciation was repre- 
sented in the first place by a correct compliance with the 
statutory sinking fund or loan repayment requirements, and, in 
the second place, by the compilation of a reserve tund. The 
annual loan repayment is practically 2 per cent. of the gross 
capital, which was, he believed, about the lowest requirement 
in respect of any loans sanctioned for electric undertakings, for 
it is not onlv based almost entirely upon an equated period of 
42 vears, but there is also the fact that the annuity system 
has been adopted tor the repayment of fully 88 per cent. of 
the loans. On the other hand, the sums appropriated as reserve 
fund to meet unforeseen charges upon the revenues and to 
equalise the burden of replacing exhausted or obsolete plant, are 
large, amounting to £35,630, or about three-fourths of the 
statutory limit. But of this £55,630, only about 210,000 was 
available for the purposes mentioned, chiefly on account of the 
transfers made to the rate funds. The works had been running 
since 1892, and there is, therefore, some ground for supposing 
that they have reached the critical period in regard to special 
burdens arising on the renewal of machinery. But the en- 
gineer stated that, bevond the special item for the replacement 
of an engine condemned by injunction on account of vibration, 
which had already been to a considerable extent provided for in 
the accounts, he did not anticipate any unusual burden from 
this source. It has been resolved (subject to the usual sanction) 
that a rebate for twelve months of 50 per cent., as an experi- 
ment, be allowed in the case for hond-fde electrical engineers 
and fitters, off the charges of current for lighting supplied for 
display purposes within the borough, such supply to be regis- 
tered through a separate meter, and guarantees given by the 
consumers that the current will be used solely for displaying 
electric light fittings. 

Woolwich : Increased Rates and New Tramways.—The Borough 
Council on the 14th inst. decided upon the rates for the ensuing 
half year. These show an increase in Woolwich parish of 1s. in 
the £ for the vear, in Plumstead an increase of 1s. 4d. for the 
year, and in Eltham an increase of 6d. for the уеаг. It was 
explained that these increases were chiefly due to the loss on 
the electric light undertaking, the net deficiency on March 515 
last being 29,567, and the net increased requirements for the 
vear would be £6.160. In Plumstead the figures under these 
heads were £5,381 and £5,950, and in Eltham thev were £810 
and £1.558 respectively. ‘Fhe Council then sanctioned the adop- 
tion of the overhead trollev svstem for a tramway from Beresford 
Square, Woolwich. to Wickham Lane. They further resolved to 
urve the L.C.C. to construct tramways from Wickham Lane to 
Knee Hill, and from Beresford Square to Eltham. 

MANCHESTER: Audenshaw Electricity Supply.—The action 
brought by the Urban District Council of Audenshaw against 


the Manchester Corporation for the non-fulfilment of its agree- 
ment to supply electrical power, has now been decided in 
favour of the District Council. ‘The Vice-Chancellor, in sum- 
ming up the case, said that the Manchester Corporation had 
been in default under the agreement, and would order it within 
six months to proceed with the work which the specific per- 
formance of that agreement involved. 

Bolton to Manchester Tramway Service.--It is reported 
that the South Lancashire Tramways Company have obtained 
the consent of the Swinton and Pendlebury District Council to 
the laying down of junctions at Swinton and Pendlebury 
between the Company's system and that of the Salford Corpora- 


. tion. The object of this junction is to provide a through 


service from Bolton to Manchester. 

“White City’ Electrical Plant.—The tenders for the 
light and power installation in connection’ with this 
latest entertainment enterprise have recently been settled. The 
plant will comprise steam generators of about 900 h.p., with 
boilers and all the usual auxiliary machinery necessary to supply 
50,000 lights. Work on the foundations is proceeding night and 
day, with the object of commencing supply on May 1st. Messrs. 
Lacey, Sillar, and Leigh are the consulting engineers. 


MIDDLESBROUGH: Bulk Supply.—At a recent meeting cf 
the Town Council it was recommended that the offer of the 
Cleveland and Durham Electric Power Со. for a supply 
of electricity іп bulk be accepted. 

. NOTTINGHAM: Opening of New Tramways.—On the 11th 
inst., the new tramway extension from Nottingham to Sweinton 
was formally opened to the public. The extension has involved 
the construction of about six miles of new track, and extensive 
street improvements, the total expenditure being about £110,000. 


OLDBURY: Provisional Order Transfer.—The Urban Dis- 
trict Council proposes to transfer to the Shropshire, Worcester- 
shire, and Staffordshire Electric Power Co. the electric lighting 
provisional order granted in 1898 to the Council. The company 
agrees to pay the Council £600, the costs of the order. 


PAISLEY: Tramway Extensions.—The Paisley District Tram- 
way Company have finally decided to proceed with their scheme 
for connecting Barrhead with the Glasgow system of tramways. 
The new line will connect with the existing system at Barrhead, 
and continue to Speirs Bridge, giving access to Rouken Glen and 
the populous districts of Paisley, Renfrew, Elderslie, Johnstone, 
and Kilbarchan. 

PETERHEAD: Wireless Telegraph Station.—It is reported 
locally that a wireless telegraph station is to be erected for 
Lloyds. 


PONTYPRIDD: New Tramway Section.—On Sunday last a 
trial run was made over a part of the Rhondda section of the 
Pontypridd tramways. It 18 anticipated that this new route 
will be opened for Easter. 


PORTSMOUTH: Telephone Facilities.—The Admiralty has 
arranged for a number ot telephone boxes to be erected on the 
jetties on Portsmouth Dockyard. These will serve as. call 
offices, and will be connected to various buoys in the harbour. 
Ships will thus be able to connect wires to these buoys and 
place themselves in telephonic communication with the shore. 


SOUTHAMPTON: Electricity Charges.—The Electricity 
Committee recommend a reduction of one-eighth of a penny per 
unit in the charge made for tramway current, and a reduction 
ot one halfpenny per unit for all public supply for lighting 
purposes. 

TOKIO: Proposed Tube Itailway.—Particulars are to hand of 
a proposed underground tube railway across Tokio. A company 
will be formed with a capital of £1,500,000, the length of 
railway proposed is about 12 miles, and its estimated cost is 
£125,000 per mile. А uniform fare of twopence is calculated to 
produce profits sufticient to enable a dividend of eight and one- 
fifth per cent. to be paid. The local tramway company have 
asked for permission to extend their system by the construction 
of an additional sixty miles. 

WEST HAM: Extension of Electricity Supply.—On the 8th 
inst., at the West Ham Corporation's electricity station, there 


. took place the formal ceremony of switching on the supply to 


Silvertown. This extension has necessitated the laying of about 
three and a half miles of new cable, which at certain places had 
to be carried under the dock. 


WESTHOUGHTON: Electric Lighting Scheme.—An arrange- 
ment has been made whereby the District Council transfer to 
the Lancashire Electric Power Company their Provisional Order 
obtained in 1902. The Power Company will pay the Council 
all costs incurred by them in obtaining the Order, and the 
agreement carries clauses providing for the optional purchase or 
the undertaking by the Council at the expiry of seven, fourteen, 
twenty-one, and every subsequent seven years. 


WORCESTER: Electricity Charges.—At a recent meeting of 
the Town Council, a resolution was passed to the effect that the 
charge for electricity for heating purposes be fixed at the 
same rate as for power purposes: 25d. per unit for the first 
hour's use of the maximum demand, and 14. per unit for all 
used in excess of that quantity. 
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TENDERS. INVITED AND 


BOLTON.—Tenders are invited ior a 2,000 h.p. steam engine, 
and a 1,500 kw. three-phase alternator; also for stores. Раг- 
ticulars of these tenders will be sent on application to the 
Borough Electrical Engineer, Mr. A. A. Day, and tenders should 
be sent in by March 28th. (See official advertisement this 
week.) 

BRiSTOL.—Tenders are required for arc-lamp carbons, d.c. 
motors and starters, and joint and junction boxes dur- 
ing the forthcoming twelve months. Fee, two guineas (re- 
turnable). Particulars trom the City Electrical Engineer, and 
tenders by April 8th. (See official advertisement this week.) 

CHELTENHAM.—The Electricity Committee are prepared to 
receive tenders for a 1,000 kw. turbo-generator and accessories ; 
an electrically-driven surface condensing piant to deal with 
25,000 Ib. ot steam per hour; and steam, exhaust, condensing, 
water-drawn, and other pipes, valves, &c. Particulars from the 
Borough Electrical kngineer, and tenders to the Town Clerk. 

COVENTRY.—Major Cardew's scheme, which includes imme- 
diate extensions at the electricity works at an estimated cost 
of £27,000, and the approval of further extensions to cover the 
needs of the next five years at a total estimated cost of £180,000 
—subject to the sanction of the Local Government Board being 
obtained to the necessary capital being raised, and also subject 
t0 à d dm recommendation being presented by the committee 
and adopted by the Council before any further expenditure was 
incurred, has been adopted. At the last meeting of the Cor- 
poration it was recommended that application be made to var- 
liament during the present session for the raising of capital tor 
the purpose ot the electric light undertaking, for powers for the 
Corporation to supply energy in certain districts adjoining the 
city, and for clauses enabling the Corporation to make charges 
for stand-by supplies. Alderman West, the chairman of the 
Electricity Committee, said that Major Cardew had, with little 
or no alteration, confirmed the extension scheme prepared by 
the manager of the works. The extensions that would cost 
£21.0.0 must be put in hand at once. It was barely twelve 
months since the Council sanctioned £35,000 for extensions ; the 
plant purchased under that was now nearly completed, and the 
whole of the output from that plant was already booked. 

DERBY.-—The Electricity Department requires tenders for the 
supply and erection of lighting and traction panels by March 
2th. (See otlicial advertisement, March 14th.) 

DUNDEE.—The Tramways t'ommittee invites tenders for 
stores for the year ending May 16th. 1908. Tenders to the 
Town Clerk. by March 25th, and particulars from the general 
manager. 

EDINBURGH.—Tenders for stores for the Electricity Supply 
Department are required by April 8th. Tenders to the Town 
Clerk. (Nee official advertisement this weck.) 

GLASGOW.—-Tenders are invited by the Tramways Com- 
mittee for annual stores. Particulars from the Tramways 
Manager, and tenders to the Town Clerk by April 8th. 

HANDSWORTH (Staff.).—Tenders for lead-covered, paper 
insulated, low-tension distributor ‘cables are required by March 
25th. Particulars from the works. 


PROSPECTIVE BUSINESS 


ITALIAN NAVY.—The Commercial Intelligence Branch «f 
the Board of Trade are notified by the Isritisn vice-Consul at 
Spezia that tenders will be received by April 15th, at Ше 
Royal Arsenal (Contract Ottices) of Spezia, tor supply to the 
ltalian Navy at Spezia of two three-phase 100 kw. commutators 
tor the estimated total value of 11,000 lire (about £440). А 
deposit of 1,100 lire (about £44) will be required to quality 
any tender. ‘Tenders should be made out on Government 
stamped paper, which can be obtained from the Italian Con- 
sulate-General in London, 44 Finsbury Square, Е.С. Local 
representation is necessary. 

LONDON: /«lington.—' lenders for а 12 months’ supply of 
alternating-current induction motor meters for 50 cycles per 
second, and prepaynient meters to take pennies and sixpences, 
are required by April 4th. Particulars from the borough 
electrical engineer. 

Hampstead.—Three 75 kw. transformers at an estimated cost 
of £300, feeders at a cost of £1,114, and distributors at a cost 
of £485 are to be ordered for next winter's demand. 

LONG EATON.—Tenders will shortly be invited for a 500 kw. 
generating set. 

LOWESTOFT.—An application is to be made to the Local 
Government Board for sanction to а loan of £17,950 for elec- 
tricity extensions. 

MOSSLEY.—The Vicar of the Parish Church is prepared to 
receive tenders for an electric lighting scheme. 

NEWPORT (MON.).—The sanction of the Local Government 
Board is to be applied for, for a loan of £10,000 for extensions 
of the clectrical generating plant. It is stated that the reserve 
plant is already being called upon, and that in view of the delay 
whicn characterises Local Government Board applications, the 
matter should be taken up at once. 

NEW ZEALAND.--A scheme has been prepared by the Govern- 
ment engineer for a water-power transmission plant from the 
Huka Falls into the Auckland district. It is computed that 
76,CO) h.p. is available. 

ST. ANNE'S-ON-SEA.— The Electrical Engineer reports that 
the existing generating plant has reached its maximum capacity, 
and that additional plant will be necessary immediately. He 
suggests a loan of £10,000 or £15,000. 

SALFORD.—The Corporation Electricity Committee require 
teners for the supply of cast-iron pipes not later than March 
25th. Particulars from the Borough Electrical Engineer, and 
tenders to the Town Clerk. 

UTRECHT (HOLLAND).—Tenders are invited by the City 
Council for a 500-600 kw. steam turbo dynamo, and two com- 
bined Cornish boilers. Specifications, &c., from the town clerk’s 
oflice (4s. 2d. each), and tenders by April 6th. 

WAKEFIELD.—NSanction is to be sought to a loan of £7,250 
for electrica] supply extensions. 

WITNEY.—The Witney Electrical Supply Co., Ltd., requires 
а gas engine, gas-suction plant, and a dynamo. Particulars and 
applications to the company, and tenders to the chairman, by 
April 2nd. 


TENDERS RECEIVED AND ACCEPTED 


BECKENHAM.—The following tenders have been accepted by 
the Electricity Committee for annual supplies :—Cable troughs, 
H. R. Mansfield; blue brick covers, Н. S. W. Carr. 
_BURSLEM.—The tender of the Morris-Hawkins Electrical 
Co. for a feeder booster at £176, has been accepted. 

DEYONPORT DOCKYARD.—Messrs. Babcock and Wilcox 
are supplving three overhead electrically-driven travelling cranes 
to the Devonport Dockvard at £2,800. 'The capacity of the 
cranes are 40, 15, and 5 tons respectively. 

HULL.—With reference to the instruction by the Council 
to the Electric Lighting Committee to advertise for fresh tenders 
for сота plant, in spite of the fact that оп two occasions 
a tender has been recommended for acceptance, a private meet- 
шр of the Committee has been held, and it is probable that a 
special meeting of the Corporation will be convened to consider 
the position. Some members of the Committee, at any rate. 
ohject to the instruction in question, and urge that the Council 
do not fully recognise the necessity for the new machinery to be 
ordered immediately in time for ilie coming winter's load. 

LONDON: London County Council.—The London County 
Council. at their meeting on Tuesday, agreed to the re- 
commendation of the Highways Committee that the tender of 
Mountain and Gibson, Ltd., Bury, for 300 car trucks at 
£39,550. be accepted. 

‚ Bermondsey.—The Borough Council has accepted the follow- 
ing tenders for annual supplies in connection with the elec- 
trinity undertaking :—Sloan Electrical Co., Ltd., arc lamp car- 
bons. £5 12s. 9d. per thousand pairs, estimated quantity re- 
quired 25.000 pairs; Doulton and Co., Ltd., square conduits, 
two-way, 1s. 114. per yard, three-way, 2s. 6d. per vard; 
Sutton and Co., circular conduits, one-way, 914. per yard, two- 
wav. ls. 10d. per yard, three-way, 2s. 9d. per yard: troughing 
2 in. wide by 2 in. deep, with fixed bridge, 51d. per yard; 24 in. 


by 2} in., 64d. ; Callender's Cable and Construction Co., Ltd., 
meter boards, £7 18s. 6d., estimated quantity required 100. 
The following quotations have also been accepted :—General 
Electric Co., Ltd., 60 four-way switches for arc lamps, 10s. 6d. 
each; W. Н. Wilcox and Co., oil storage tank, £2 Qs. 5d.; 
General Electric Co., galvanometer, £1 2з. 6d. 

Camberwell.—The Borough Council has accepted the following 
tenders for the annual supplies of incandescent electric lamps :— 
British Thomson-Houston Co., Ltd., 100 and 200 volts, English 
make, plain, 8 and 16 c.p., 7s. dd. per doz. ; 32 c.p., 9s. ; English 
make, frosted, 8 and 16 c.p., 7s. 9d. ; 32 c.p., 9s. 6d. The fore- 
oing figures are less 24 per cent. discount on monthly accounts. 

he tender of the National Telephone Co. was accepted for the 
maintenance tor twelve months of private telephones and electric 
bells at the Town Hall and Grove Vale Depot. 

Paddington.—The Borough Council has accepted the tender 
of the British Thomson-Houston Co. for the annual supply 
of electric lamps and shades. 

Poplar.—The Poplar and Stepney Sick Asylum Board has 
accepted the tender of Pyle and Co., at £124, for the annual 
supplv of electrical goods. 

Stepney.—The Borough Council has accepted the tender of 
W. T. Henley's Telegraph Works Co., Ltd., at £11,945, for the 
supply of cable for the period to end December 5186, 1909. 

NEWQUAY.—The tender of the Newquay Electric Light and 
Power Co. has been accepted for the public lighting of the town. 
We gave full details of the tenders of the Electric Light and 
Gas Companies in our issue for February 28th. The period of 
the contract is for seven years. 

SUNDERLAND.--*ixteen firms tendered in response to the 
Corporation's recent tender for a tramway wheel lathe, and the 
contract has been awarded to the Lumsden Machine Co., Ltd., 
of Gateshead-on- Tyne. 
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COMPANIES' MEETINGS AND REPORTS 


BATH ELECTRIC TRAMWAYS.— The report for 1906 states 
that the revenue has increased trom £55,859 to £42,722, whilst 
the expenses increased from £22,169 to £27,828. The total 
balance available for distribution is £7,793, and the directors 
recommend a 5 per cent. dividend on the preferred ordinary 
shares. No dividend has been declared on the deterred ordinary 
shares. A depreciation fund has been started with a contribu- 
tion of £2,000, leaving £380 to carry forward. The capital 
expenditure to date 1s £355,000. | 

The meeting was held in London on Tuesday, Sir James 
Sivewright. K.C.M.G., presiding. Dealing with the large capital 
expenditure during the year, viz., 810,80), he pointed out that 
this was mainly due to the purchase of motor omnibuses, whicn 
had been ordered to prevent others competing with them with 
this class of vehicle. The company regarded them as a very 
valuable adiunct for feeding purposes. In 1€06 the percentage 
of working expenses to revenue was 65°14 as against 61°83 in 
1905, but this was largely brought about by the motor omnibus 
service. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY 
CO.—The capital expended during the year 1906 amounted to 
£390,168. To provide for the above and other requirements, an 
issue of 7,5C0 6 per cent. second preference shares of £10 each 
was made in June last, at a premium of £1 per share. The 
total revenue for the year 1906 was £31,876, including £1,/00 
from the last account. From this has to be deducted 519,210, 
leaving for distribution а sum of £12.600. The directors now 
recommend the payment of the final dividends on the 4j per 
cent. preference shares, on the 6 per cent. fully-paid second 
preference shares, and a final dividend on the ordinary shares at 
the rate of 9 per cent. per annum, less income tax. <A balance 
of £1,632 14s. is carried forward. The total applications received 
at December 3lst last amounted to the equivalent of 161,711 
8-c.p. lamps, being an increase of 18,595 for the year. The 
total number of Board of Trade units sold for al] purposes was 
2.609.497, being an increase of 604,472 units tor the year. ane 
Richmond (Surrey) Electric Light and Power Company, Limited, 
. їп which the company is interested, continues to make satis- 
factory progress. The directors of that company have de- 
clared a dividend of "7 per cent. on the ordinary shares in 
respect of the year ended December 315, 19C6. The Swanage 
Provisional Or- jer granted to the company by the Board of 
Trade was confirmed by Parliament last Session. 

BRITISH INSULATED AND HELSBY CABLES. -The 
directors’ report for the vear ended December 31st, 1906, shows 
a profit of £197,112. Adding the balance brought forward from 
last year makes a total of £207.552 available for aistribution. 
From this have to be deducted £137,920, leaving available for 
dividend a net balance of 269.652. А further dividend of 
4 per cent. on the ordinary shares is recommended, making with 
the interim divi’end already paid a total of 8 per cent. for 
the vear ended December 31st, 1906, together with a bonus of 
2 per cent., and under Article 89 of the articles of association 
the directors are entitled to a further remuneration of £2,919. 
These absorb £32,919, and a balance of £36,713 is carried 
forward. 

During the past vear the volume of trade has been consider- 
ably more than in the previous year, and the directors consider 
the result of the year's working satisfactory. A further sum 
of £8,500 has been added to the special reserve account as 
usual, and £22,000 to depreciation. The natents and goodwill 
account has received the special consideration of the directors, 
the result being that this has been reduced by a sum of 
^Cf.6/2 11s. 2d., £70,000 being taken from reserve, and the 
balance of £26,672 lls. 2d. from profit and loss account. 

The meeting was held on Monday. when it was stated that 
the subsidiary companies, in which the company held large in- 
terests. were doing well. The revort was adopted. 

CITY OF LONDON ELECTRIC LIGHT CO.—Mr. J. В. 
Braithwaite. who presided at the annual mecting last week, said 
that there had only been a very small reduction in the net 
profit for 1906, which was quite insignificant in comparison with 
the total revenue. These figures amounted to 21.614. and 
arainst this was to be set the item of rents, rates and taxes. 
which had increased by £2.508. Commenting upon this matter, 
he said that he was glad to see shareholders end directors of 
publie companies becoming increasinglv alive {о {һе anomalous 
position in which they were placed with regard to the question 
of rates, having no representatives who were entitled to vote 
at local elections, in spite of the fact that the companies were 
among the largest ratevavers. "This was a condition of things 
which he could not think Parliament would allow to continue 
for an indefinite period. They had saved in management and 
special charges £482, and in their works’ costs 21.549, although 
the output was considerably increased. The increase in the 
lamn connections was 81.000, and the total to date brought the 
equivalent up to 925,000, so that in the ordinary course of 
things they might fairly hone to reach 1.000.000 lamps, equiva- 
lent, in the coming vear. The customers of the company not 
including the London County Council had taken nearly 2.000.000 
units more during 1906 than during 1905. In the course of some 


remarks upon the London power problem, Mr. Braithwaite, 
referring to the bill which has been promoted by tac electric 
lighting companies of London, emphasised the opinion ot those 
companies that, if this bill were passed, any possivle demand for 
electric power in London could be immediately met. А measure 
of that kind would further place the electrical industry ot 
London on a sounder basis for the various supply authorit.es, 
and on a better basis for the consumer all over London. "һе 
report and accounts were adopted. 

COUNTY OF DURHAM ELECTRICAL POWER DIS- 
TRIBUTION CO.—The directors’ report tor the wear endirg 
December olst, 1906, states that the total connections to the 
company s system at tne end of the year, including the con- 
nections of the associated company, the County vf Durham 
Electric Power Supply Co., amounted to 13,200 h.p., which, 
compared with the previous year's figure of 1,600 h.p., show 
an increase of 5,600 h.p. ‘Ihe profits of the year, together 
with the balance of £1,072 2s. brought forward from 1905, 
amount to 40,756, from which must be deducted the interim 
dividend of 24 per cent. on the preference shares paid in 
October last, £6.250, leaving a balance of £14,506, which the 
directors recommend should be appropriated as follows :—A 
further dividend ot z4 per cent. on the preference shares, 
making а total dividend at the rate of 5 per cent. for the 
year; and a dividend at the rate of 4 per cent. per annum on 
the amount called up on the ordinary shares, £12,572, carry- 
ing forward to next vear £1,934. 

The directors, in view of the fact that the capital outlay 
o1 the company's extensions during the year has been prac- 
tically unproductive, have not appropriated any portion of the 
profits to depreciation. The expenditure on capital extensions 
during the year has been £100,594 13s. 9d., of which 
£84,464 13s. 9d. represente the outlay on the company's ac- 
count, and £15,930 the outlay by the County of Durham 
Electric Power Supply Company. 

The extension of the system of general distribution through- 
out the districts where the company holds provisional oraers 
has been delayed by circumstances beyond the control of the 
management, but it is expected that it will become revenue 
earning in the course of the summer. The supplemental order 
confirming the transfer of the Blaydon electric lighting order 
from the Blaydon local authority to this company received 
the Royal assent on June 22nd, 1906. The provisional orders 
in respect of the Mid-Durham district (which comprises the 
urban districts of Crook, Willington, and Brandon-and- 
Byshottles, and the Parish of Brancepeth), and of the Ryton 
urban district, received the Royal assent on July ZOth, 1906, 
and August 4th, 1906, respectively. The Bill promoted by the 
County of Durham Electric Power Supply Company received 
the Roval assent on August 4th, 1906. The directors record 
with deep regret the loss of their late colleague, Sir Thomas 
Richardson. It is not at present proposed to fill the vacancy. 

At the meeting on Thursday, Dr. J. T. Merz, who presided. 
said that the past vear had really been a continuation of the 
preliminary work of the company. It had been honed that the 
time of preparation for getting seriously to work would have 
closed at the end of 1905, but this, through inevitable delays, 
had not been the case. Consequently they had not reaned any 
considerable advantage from the larre amount of capital outlay 
which they had made. He trusted that the shareholders would 
draw no conclusions as to thé future of the company from the 
results up to date. Thev had now 637 customers, an increase 
of 190, and they had secured the Dunston Flour Mills, which 
took 2,000 h.p. There had also been connected to their system 
factories taking 6,070 h.p. and collicries taking 5.00 h p. As 
soon as the cable system was completed the amount of business 
would he largelv increased. The preliminary work had b-2n 
very arduous, and although it did not show anvthing in the 
shape of profit, he thought Mr. Esslemont, their manager, 
deserved the thanks of the shareholders for the manner in which 
he had carried out the work in question. 

EDWARDS AIR-PUMP SYNDICATE.—At the annual general 
meeting last week, it was stated that the number of pumps sold 
during 1906 was slightly in excess of the output for 1905, and 
the rovaltv income was again over £10.C00. This had been 
accomplished in spite of the fact that the shipbuilding industry 
had done little business with the company, and that the develo- 
ment of electric lighting installations had been restricted. 
Unless there was considerable development in this direction 
during the coming year the result obtained during 1906 could 
not be looked for. 

MANSFIELD TRAMWAYS CO.--The statutory meeting was 
held at Mansfield last week. The total shares allotted number 
87.072, of which 44,225 (viz., 17,233 preference and 26,9902 
ordinary) have been allotted as fully-paid up otherwise than in 
cash on the following considerations :—-As to 17,253 preference 
shares and 15.182 ordinary shares in exchange for fullv.paid 
shares in the Mansfield and District Light Railway Compan v z 
as to 9.275 ordinary shares as part payment of commission for 
underwriting debenture stock and preference shares; and as 
to 2,555 ordinary shares in part payment for services rendered 
and benefit of contracts made with the Municipal and General 
Pronerties Syndicate, Ltd.. on the one part and the company 
on the other. There has been paid in cash upon each of the 
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remaining 42.847 shares (except 381, on which 10s. per share 
had been paid) the sum of 15s. per share, and a further sum of 
5s. per share had been paid upon 11,301 shares in advance of 
the due date of instalinents. The total amount of cash re- 
ceived by the company in respect of the shares issued wholly 
for cash was £34,865 5s. The total receipts amounted to 
572.519 15s., and the payments to £570,717 lis., including 
£68,855 for purchase of shares in the Mansfield and District 
Light Railway Company. ‘The company has only been in pos- 
session of the line for two and a half months, and therefore no 
balance-sheet was presented. The chairman congratulated the 
company upon being able to start its career with an ample supply 
ot money—-not only enough to pay its way, but enough to teel 
that it had. an ample working capita] to comfortably and con- 
veniently carry on its business. The previous company was never 
in that happy position. The winter had been one of great 
severity, but notwithstanding this the trafice had been very good, 
and they saw no reason to doubt that the forecast made when 
the original prospectus was issued would be fully realised. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO.—The 
adjourned ordinary meeting of the company should have been 
held оп Friday, but the committee which was appointed some 
time ago to inquire into the position of the company, and its 
relations with the City Corporation in regard to the renewal of 
the company's contract in 1913, has not yet completed its work. 
The meeting has therefore been adjourned until a future date, 
not vet fixed. | 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION. 
—The total receipts for the year 1906 amounted to £50,704 1s., 
and the expenditure to £32,066 19s. 6d., leaving, together with 
the amount brought forward, the sum of £27,6/9 3s. 4d. avail- 
able for distribution. After setting aside the adequate sum of 
£12.000 for depreciation, preliminary, and other expenses, and 
providing for interest accrued, there remains a sum of £13,555 
lis. 9d. to be carried to the general balance-sheet. Out of this 
the board recommend the payment of a dividend at the rate of 
3 per cent. per annum on the ordinary shares, carrying forward 
a balance of £3.805 17s. 9d. At the end of 1906 there were 
connected to the company's mains the equivalent of 144,622 
8 candle-power lamps, an increase for the year of 24,210 lamps, 
or the largest in any one year in the conipany's history. In 
addition applications are in hand for a further 5,000 lamps. 
The cost per unit sold is’ again the lowest of all the London 
supply companies. The 5 per cent. debenture bonds, amount- 
ing to 259.000, which were placed in January, 1904, fall due for 
repayment on April 1st next, and in view of the high market 
rates prevailing, the board have made temporary arrangements 
for their repayment on that date, pending a fresh issue later 
in the year. Тһе Borough of Lambeth's appeal against the deci- 
sion of Mr. Justice Bigham in the King's Bench Division in 
favour of the company came before the Court of Appeal at the 
end of last month, and was upheld. The directors have since 
determined, in accordance with the strong opinion of their legal 
advisers, to appeal to the House of Lords. 


THE NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY 
CO.— The directors’ report for the year ending December 515%, 
1996, shows that the total connections to the Company's system 
at the end of the year amounted to 70,000 h.p., which, com- 
pared with the previous year's figures of 55,50; h.p., show ап 
increase of 16,700 h.p. The profits, after deducting the ex- 
penditure in connection with the Electrical Exhibition held last 
year, viz., £810, and including the balance of £1,354 brought 
forward from 1905, amount to £85,747, out of which there 
have been paid interest on debentures, loans, &c., £18,486; in- 
terim dividends paid in July last, of 24 per cent., on tne 
amcunt called up on the preference and ordinary shares, 
418.862, leaving a balance of £48,398, which the directors re- 
commend should be appropriated as tollows :--in the payment 
ot iurther dividends of 25 per cent. on the amount called up on 
the preference shares, and of 54 per cent. on the amount called 
up on the ordinary shares, making total dividends for the 
year of 5 per cent., and 8 per cent. on the preference and 
ordinary shares respectively, £351,255. In transferring to de- 
p'eciation. account, £15,C00, carrying forward £2,145. 

The amount standing to the credit of suspense account at 
December Slst, 1906 (being balance of the £50,000 received from 
the County of Durham Electrical Power Distribution Co., Ltd., 
under the working agreement, dated March 30th, 1905), atter 
deducting further expenses chargeable, viz., £37 8s. 3d., was 
29.728. Out of this there has been transferred to revenue, 
being £1 1Cs. рег kw. on 4,000 kw. for supply to the Durham 
area. £6.009, leaving a balance of £23,728. Of this amount 
the directors have transferred to depreciation account the sum 
of £10.070, leaving to the credit of suspense account £13,728. 

The depreciation account, after adding the sums thus trans- 
‘reed, stands at £181,000, and the directors have written olf 
in reduction of the value of capital expenditure 2150.000, in 
addition to a sum of £2,500 as a general depreciation on 
steks, leaving to the credit of the general depreciation 
account. £28,500. 

The company's reserves stand as follows :— Suspense account, 
215.728; depreciation account, £28.500; reserve account, 
424.295; a total of £66.521. This total will be further in- 
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creased during the current year by the premiums (amounting 
to approximately £15,000) receivabie with tne гетапипр calls 
on tne last issue of preterence and ordinary shares. ane ex- 
penditure on capital account during the year, represented oy 
extensions of the Carville power station, and ot the system 
generally, has been £172,679 9s. 114. 

During the year the  Castner-Kellner Alkali Company, 
Limited, have established works on the company's land at Uar- 
ville, and are now taking a supply of electricity. The Par- 
liamentary Bill, authorising the transter of the Whitley and 
Monkseaton, and the Earsuon, Seghili, and Tynemouth (tural) 
Electric Lighting Orders, to this company, and tor other pur- 
poses, duly received the Royal Assent. in pursuance ot the 
powers conferred, an agreement has been entered into with the. 
Corporation of Tynemouth for the supply ot electricity in bulk. 
A rrovisional Order, covering the Castle Ward, Cramlington, 
and Weetsiade districts, was also sanctioned. 

During the year 12,500 preterence and 12,500 ordinary shares 
of £5 each were oftered to the public at premiums of 10s. and 
£2 per share respectively, and were very largely over-subscribea. 
£2 per share of the capital, and a proportion of the premiums 
have been called up, and it is anticipated that the remaining 
calls will be made before the autumn of this year. ‘Lhe direc- 
tors have also made an issue to the public of second mortgage 
debentures to the extent of £187,500, which were over applied 
for. These debentures were called up for payment on the 7th 
inst. First mortgage debentures, amounting to £50,800, fell 
due for repayment on January lst last; these, by agreement, 
were extended to January 151, 1912, when the remaining first 
mortgage debentures, and also the second mortgage debentures, 
will fall due. То provide for ordinary extensions and раг- 
ticularly for the development of the northern area, it is an- 
ticipated that, after making the remaining calls on the shares 
above referred to, it may be necessary to issue the remainder 
of the authorised share capital towaras the end of the current 
year. 

Dr. Merz presided at the annual meeting last week, and the 
report and accounts were adopted. 

TYNEMOUTH AND DISTRICT ELECTRIC TRACTION 
CO.—The report shows that the total revenue for the year 
1906 amounted to £15,615, and the expenditure to £8,996. With 
the amount brought forward from last account there is an 
available balance for distribution of £4,754. £1,000 has been 
placed to the reserve fund, a 5 per cent. dividend has been 
declared on the cumulative preference shares, and a 4 per cent. 
dividend on the ordinary shares, leaving £372 to be carried 
forward. At the meeting on Tuesday, it was stated that nego- 
tiations had been opened with the Corporation with a view to 
a reduction in the price of electrical energy. 

WESTERN TELEGRAPH CO.—An interim dividend of 3s. 
er ae has been declared for the quarter ended December 
lst last. 


—— 


PARLIAMENTARY INTELLIGENCE 


BAKER STREET AND WATERLOO RAILWAY.—In reply 
to a question in the House of Commons, on Tuesday, Mr. 
Kearley said that the Board of Trade were informed by the 
Baker Street and Waterloo Railway Co., that it would return 
to a service of six- and four-car trains to-day (Thursday) in 
place of the three-car service which has been running recently. 
This has been brought about by the severe overcrowding that 
has taken place. 

BIRMINGHAM CORPORATION.—The proposal to con- 
struct tramways in the Edgbaston and Harborne districts has 
been rejected by the House of Lords Committee, which con- 
sidered the Bill. We gave full particulars in our last issue. 

LONDON COUNTY COUNCIL (TRAMWAYS AND ІМ. 
PROVEMENTS) BILL.— This Bill, which was referred to the 
Standing Orders Committee by the Examiners, has been allowed 
to proceed, with the deletion of the Tottenham Court Road 
tramway clauses, the County Council not having obtained the 
statutory consent of the road authority. 

LONDON ELECTRIC POWER BILLS.—The second reading 
of the Administrative County of London and District Electric 
Power Bill and the London County Council (Electric Supply) Bill 
has been postponed until April 9th. 

Nine notices of motion to reject the London County Council 
Bill have been deposited by members of the House of Commons. 

MANCHESTER CORPORATION.—The Corporation Tram- 
way Bill is now unopposed. 

MINERS AND ELECTRIC TRAMCARS.--The Bristol Trades 
Council having communicated with the Board of Trade con- 
cerning the recent refusal of the Bristol Tramways and Carriage 
Co. to allow miners to travel on their cars in working attire, 
the Board of Trade has, Mr. Kearlev stated in the House of 
Commons on Friday, asked the company if it is possible to 
amend its by-laws in respect of workmen's cars. 

NATIONAL PHYSICAL LABORATORY.—In the House of 
Commons last weck, in answer to questions, Mr. Runciman said 
that as а committee was now considering the question of com- 
mercial tests at the National Physical Laboratory, he was 
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unable to make any statement in regard to the working of that 
institution, pending its report. Two members of the committee 
were nominated by the Royal Society to represent its views at 
the invitation of the Treasury. The remaining members were 
appointed directly by the Treasury. There was nothing unusual 
in the composition of the committee, and he saw no, grounds 
for any lack of public confidence, as had been suggested. 

PATENTS AND DESIGNS BILL.—In the House of Commons 
on Tuesday, Mr. Lloyd George introduced a Bill to amend the 
law relating to patents and designs. The Bill, which was read a 
first time, contains a good many improvements which have 
been found necessary in the working of patent laws in this 
country, the main object being to simplify and cheapen pro- 
cedure. Under the Bill, said Mr. Lloyd George, the poor in- 
ventor will be protected against threatened actions for intringe- 
ment by large companies, which have been common in the past, 
simply because it was known that want of money would prevent 
such actions being fought by such an inventor owing to want 
of money. Patents taken out by foreign firms are also to b» 
under stricter conditions than hitherto, and any applicant may 
go to the controller three years after the granting of a patent 
and apply for revocation on the ground that it is not ade- 
quately worked within the United Kingdom. The owners of 
atents, both British and foreign, will also be required to 
deponi samples. This provision, Mr. Lloyd George stated, was 
in consequence of so many claims being inserted in patents 
which had not even been tried by the patentees themselves. 

PROGRESS OF ELECTRICAL BILLS.—The Cavehill and 
Whitewell Tramways Bill was read a second time in the House 
of Lords on Wednesday. | 

The West Riding Tramways Bill was read a third time, and 
the Middlesbrough, Stockton, and Thornaby Tramways Bill 
a second time, in the House of Lords on Thursday. 

The second reading of the Lower Thames Tunnel Railways 
Bill has been fixed for April 11th. 


The London County Council (Tramways and Improvements) 
Bill was read a second time in the House of Commons on Tues- 


day. 

The Folkestone, Sandgate, and Hythe Tramways Bill was 
read a third time, and passed, in the House ot Lords on 
Monday. 

The Manchester. Corporation Bill, and the Middlesbrough 
Corporation Bill were passed by the Unopposed Committee of 
the House of Lords on Monday. 


— 


MISCELLANEOUS BUSINESS NOTES 


BANKRUPTCIES, LIQUIDATIONS, WINDINGS-UP, &c.— 
Improved Electric Supplies, Ltd., is to be wound up voluntarily. 
Before the Official Receiver on Monday, F. E. Williams, trading 
as F. E. Williams and Co., electrical engineers, stated that his 


liabilities were £574, and that there was a deficiency of £499.. 


The examination was adjourned. 

The last day for receiving proofs in the bankruptey of W. T. 
Sampson, trading as Morton and Sampson, electrical апа 
mechanical engineers, Trinity Buildings, Corporation Street, 
Warrington, is April 5rd. Тһе trustee is J. G. Gibson, Byron 
Street, Manchester. 

The New London and Suburban Omnibus Co., in liquidation, 
through its managing director, attributes its insolvency tc the 
opening of the London United Tramways Co.’s services between 
Kingston, Richmond, and Hampton Court. А statement of the 
company’s affairs shows assets of £15,516, covered by debentures, 
the tota] deficiency being £15,153. 

APPOINTMENTS.—The Battersea Borough Council require 
a general assistant electrical engineer. Salary, £200 per annum. 
Forms of application may be obtained from the Town Clerk, 
and should be returned not later than March 26th. 

The Clacton Urban District Council require a chief elec- 
trical engineer at the salary of £150 per annum, rising by £10 
annually to £200 per annum. Forms can be obtained from 
the Town Clerk, and applications should be made not later 
than March 27th. ` 

Мв. H. H. WanRpbrLAW, who has been in temporary charge 
of the Southwark generating station, has been permanently 
‘appointed charge engineer, vice Mr. A. Walker, resigned. 

DISSOLUTION OF PARTNERSHIP.—Harold Hooper and 
F. W. Neary, carrying on business as electrical engineers and 
contractors, at 220 Trafalgar Road, Greenwich, have dissolved 
partnership. | 

GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAIL WAY.—Claims in respect of compensation for damage to 
buildings or property consequent upon the construction of this 
railway should be sent in by April 9th. Mr. Justice Warrington 
and Mr. Justice Parker will adjudicate upon the claims, in 
chambers at the Roval Courts of Justice, London, on April 
19th, at noon. 

MESSRS. JOHNSON AND PHILLIPS.—This firm has 
opened a department for the manufacture of aerial ropewavs. 
The special merits claimed. for Messrs. Johnson and Phillips's 
system of aerial ropeways are :—(1) Its adaptability to curves, 
(2) loading and unloading facilities, (3) its suitability for in- 


. being, of course, listed separately. 


clines up to 1 in 2, and (4) the saving effected in the cost of 
transportation of materials from one place to another. 

NATIONAL ELECTRICAL MANUFACTURERS’ ASSO- 
CIATION.—The association have appointed Mr. C. S. North- 
cote as their honorary organising secretary. 

WELLINGBOROUGH AND DISTRICT TRAMROADS. 
All claims in respect of compensation for damage to buildings 
or property, consequent upon the commencement, construction, 
or abandonment of these tramways, should be sent in by April 
16th. Mr. Justice Kekewich and Mr. Justice Joyce will ad- 
judicate upon the claims in chambers at the Royal Courts of 
ш; London, on April 23rd, at noon. | 

Personal.— Mr. V. А. Н. M'Cowen left Belfast on Friday 
evening last to take up his duties as electrical engineer in Nal- 
ford. ‘The previous evening he was made the subject of two 
very handsome presentations—one from the staff of the electrical 
works, and the other from the principal officers of the Corpora- 
tion. The former took the shape of a solid silver candelabra. 
and the latter that of a beautiful rose-bowl. On both occasions 
reference was made to Mr. M’Cowen’s connection with the Cor- 
peration service during the last thirteen years, and the pleasant. 
relationship which existed throughout the whole of that time 
between himself and his brother officers and staff. 


MISCELLANEOUS CITY NOTES 


BASTIAN METER CO.-—-The petition presented for con- 
firming a special resolution reducing the capital of the above 
company from £50,000 to £20,255 10s., will be heard before 
Mr. Justice Parker, on Tuesday, March 26th, at the Royal 
Courts of Justice, London. 

DIRECT UNITED STATES CABLE CO.—An interim divi- 
dend of 4s. per share, free of income tax, for the quarter ending 
March 415%, has been declared. 

FITTINGS, LTD.—4An alteration in the memorandum of asso- 
ciation of this cOmpany has been sanctioned, extending the 
scope of its operations to include the supply of machinery, plant, 
engines, fittings, and things for the production, supply, or use 
of electric gas, or oil light or other illuminants. 

SAO PAULO TRAMWAY, LIGHT AND POWER.—A quar- 
terly dividend of 2 per cent. has been declared. 


CATALOGUES AND PAMPHLETS RECEIVED 


ARC LAMPS.—A card from Messrs. Crompton and Co., 
Ltd., describes their miniature enclosed arc lamps for D.Z. 
circuits. These are specially suitable for shop window and 
showroom lighting on account of their short over-all length, 
light weight, and comparatively long hours of burning. 

CABLE AND TRACTION ACCESSORIES.—<Aimong re- 
cent pamphlets received from British Insulated and Helsby 
Cables, Ltd., are those dealing with this firm’s cable-grips for 
drawing cables into ducts, which are of various forms to suit 
different classes of cable. flexible copper rail-bonds of the 
solid head type, fixed by a compressor, and of the hollow 
head type, fixed by a steel drift-pin, and trolley wheels of a 
special bronze, both for circular and figure-eight sections. We 
should mention that this company are the only manufacturers 
ot flexible ccpper rail-bends in this country. 

CABLES AND WIRES.-—Messrs. Johnson and Phillips have 
issued a new cable list, which covers a large range of cables 
апа insulated wires of their manufacture, including single and 
twin vulcanised india-rubber insulated wires and cables in 
accordance with the standards of the Cable Makers’ Associa- 
tion, in the 500. 600. and 2.500 megohm grades, 300 and 600 
megohm grades of “‘non-associntion’’ wires and cables, and a 
large variety of flexibles, fittings. wires. and other material 
for special purposes. including the well-known Paterson's 
patent fire-proof cables. А plan at the commencement ot this 
conveniently arranged catalogue gives a good idea of the size 
of ue part of the Charlton works where these cables are 
made. 

FLEXIBLE CABLES AND WIRES.—Messrs. W. T. Glover 
and Co. have issued a well-arranged new catalogue of nearly ҒО 
naves of their flexible calles and wires for all purposes. The 
book, which is substantially bound, is of size suitable for the 
посКеё, and its utility is enhanced by the convenient thum t. 
index. Single, twin, and concentric cables and wires аге in- 
chided, the “© Association" and “ Non-Association’’ brands 
Amongst the cables for 
svecial purposes are those covered with the firm's patent leather 
sheathing, aerial cables, cables for concentric wiring, special 
motor-car ignition, flexible, and resistance wires. Various acces- 
sortes are also listed, and a number of useful tables and for- 
muli are given. 


Memorial to Alexander Graham Bell.—77e Times Ottawa cor- 
respondent states that a deputation of Canadians have asked for 
a Federal grant towards the erection of a national memorial at 
Brantford, Ontario. in honour of Alexander Graham Bell, who 
invented the telephone in that city. Sir Wilfred Laurier ex. 
pressed himself in hearty sympathy with the movement. 
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THURSDAY, MARCH 28, 1907. 


Registered as a Newspaper. 


SUMMARY 


THe agreement between the Paris Municipal Council 
and the Societe Parisienne de Distribution d ' Electricité 
has been practically concluded. The company receives 
a concession for the supply of electrical energy in Paris 
until the end of 1940, under certain terms, which 
include certain fixed maximum prices and compulsion 
to spend a certain sum annually on extensions. An 
elvht-hours day has not been granted to the workmen, 
but thev are to be placed generally on the same basis 
as men in the municipal service and the Company has 
to contribute largely to their pension fund. (Page 
543.) 

We publish this week the main provisions of the new 
Patent Bill. If it is passed, a patent may be revoked 
on the ground of its not being worked in Great Britain, 
and procedure in the case of applications for revocation 
or for compulsory licenses will be simplified. It will 
also improve upon the Patent Act of 1902 in other re- 
spects. (Page 544.) 

A SHORT obituary notice of the late M. EDOUARD 
HOSPITALIER, who was so well known in electrical en- 
gineering circles in Paris, and had been for many years 
editor-in-chief of ÜIndustrie Electrique, will be found 
Om page OA. 

A paper by Mr. L. J. Нехт, recently read before the 


| 


Manchester Local Seetion of the Institution of Electri- | 


cal Engineers, describes an interesting new type of 
variable speed induction motor without slip-rings. The 
first portion of the paper is given in full on page 545. 
Тив subject of rail corrugation was discussed at last 
Thursday's meeting of the Institution of Electrical 
Engineers. Mr. J. A. Panton’s paper pointed out the 
conditions under which corrugation is usually met with, 
and attributed the origin of the trouble to defective 
rolling stock, particularly as regards truck-frames, the 
effect being accentuated by the unsymmetrical nature 
of the drive given by the usual tramway gearing. The 
discussion was opened by Mr. Н. M. Sayers, who 
thought that the use of harder rails would go far to 
avoid corrugation ditheulties. Pror. Carus WILSON 
also spoke, but thought that, in the light of present 
knowledge, no satisfactory explanation could be arrived 
at. Mr. W. С. C. HawrAYNE supported the views of 
Mr. Savers, and Mr. W. Worsy BreatMont compared 
the effect to the action of a rolling mill, where some- 
what similar troubles were experienced. (Page 547.) 
Tir Leeds Section of the Institution of Electrical 
Engineers met at Halifax. last Thursday, when MR. 
ROGERSON read a paper on '' Underground Mains," 
dealing with many practical points in connection with 
mains laving and distributing networks. The discus- 
sion dealt with the subjeet in considerable detail, and 
will be continued at Leeds next month. (Page 552.) 
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Тнк discussion on Мк. А. M. Tavrog's paper on House of Commons, before whom the Bill came, de- 
C Central Station Supply Economics,’ was resumed, clined to sanction the proposal. The Chairman of Com. 
at a meeting of the Birmingham Local Section of the mittees in the House of Lords has given notice that he 
Institution of Electrical Engineers, on Wednesday, will move the alteration of the Standing Orders to 
March 13th. Written. communications were re- allow of the increase above mentioned. Тһе two 
ceived from Mr. А. Wyr (Walsall, Mr. S. Н. matters, however, are merely coincident. (Page 568.) 


ow | ) RUE ` i . 
HOLDEN, Мв. Р. J. PRINGLE (Burton-on-Trent), Мн. A SHORT article on page 580 describes a recently 
М. M. Ноилахоѕмокти (St. Helens), Mr. R. К. 


» ае "assit | у Jat aş (CO0]l- 
Morcom and Mr. №. А. VioNonEks (Grimsby). Mm. oe ИИ 
J. A. JECKELL (Coventry), Mr. J. P. Kemp, Mr. Н. тыз О 
Jackson, and Mr. К. A. Crarrock, who was in the FURTHER evidence оп behalf of Ше М or Office and 
chair, spoke, and Mr. Taylor replied to their criticisms Admiralty has been iii ia: Se OUT last оне; before 
at some length. (Page 555.) the Select Committee of the House of Commons Which 
Aw article describing a Diesel oil engine generating — !5 considering the conclusions arrived at by the Radio- 
station with two 250 h.p. machines is illustrated with telegraphic Conference held at Berlin in 1906. АП the 
drawings and photographs of the engines, and it con- Witnesses have been unanimous in their opinion that 
tains а description of their method of working and the the Convention should be ratied. We give the service 


results of tests and indicator diagrams. (Page 559.) regulations in this issue, and will continue our report 
THE Swansea Corporation has definitely decided to of the evidence next week. (Page 569.) 
sell its telephone undertaking to the National Tele- AMONG those patents published last week, and ab. 
phone Co., the terms including the total amount of the stracted in our pages to-day, is one by WALKER deal- 
capital expenditure. (Page 502.) ing with brush troubles on high-speed generators. 
Tne British Aluminium Company have recently in- This specification forms a good -example of the oft. 
creased their capital, and are now carrying out various noted fact that devices which may have been trie. 
extensions to their works in Scotland, Norway, and and abandoned in connection with the early types ct 
Switzerland. An account of these interesting water- a machine, may at а later period become of value 
power developments is given in this issue, and it is owing to continued development of the same machine. 
to be hoped that when these new works are completed A specification by Lux discloses an ingenious plan for 
we may experience a considerable drop in the present 


causing metallie filaments to assume a curved form 

market price of aluminium. (Page 563.) with the object of neutralising the effects of mutual 

ATTENTION is called, under * Electrochemistry,’ to attraction. Another patent by Siemens and Halske 
the wide scope of the activities of the late M. BERTHELOT 


covers a process of melting tantalum or similar metals 


in the direction of electrochemical research. A note by the action of cathode rays. During the current: 


is also given regarding some differences in the medical week two patents of electrical interest will expire, one 
properties of certain compounds when prepared electro- by Siemens Brothers and Company for the well-known 
lytically, and the same compounds made by ordinary " Obach "' dry cell, and one by Koch covering а form 
means. Some interesting experiments of Fischer and of dynamo brush. (Page 571.) 

Marx on the progress of chemical activities at high 


1 de A LETTER from Mr. А. P. SMTH, on page 577, gives 
temperatures are also recorded. (Page 564.) 


T is À ey | some particulars of the Zurich-Albula transmission 
AN investigation of the faint radioactive properties alieno 
n a Y T у b ) ^ : ` А 
| oe o c E e Po М ee Tnk second reading of a Bill to render compulsory 
s nu pi 2 и r е TT the use of the metric system in Great Britain, intro- 
А 5 n DN ` д 1 SON S т Ы "ON. Я ‚ | X 
DTP USD ТОДА ИОА Sra His, durent Neo duced into the House of Commons by Мт. В. Straus. 
ing lecture at the Royal Institution dealing with posi- MOS n NM ae ар 
ug à ! | 3 om was rejected on Friday. (Page 577. 
tive rays, and the concluding lecture of his Saturday . | 


afternoon series on a similar subject. A method due to 
A. Eixstem of determining the number of molecules 
of a gas in a gramme-equivalent by a combination of 


Оск Stock and Share List. Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Prospec- 


tive Business, and other notes, will be found on pases 

я : sey en re 

statics ard eleetrostaties is noticed in the Continental 213-11. 
seetion, together with some notes on Roentgen ray i : : T | 
: > ` — À— А i zai : E A 
wave-lengths by J. D. vax DER Waars, and a deter- Mr. Paxrox’s paper on ‘ Rail Corrugation ' marks 


mination of the temperature of the mereury are by a step in the investigation of this troublesome afec- 


R. Kten and T. Rerscminsky. (Page 564.) tion. Broadly, Mr. Panton’s case is an indictment ef 
Tur principal difficulty with electrical condensers the rolling stock used on electrically-driven railways 

has hitherto been the liability to puncture at the edges and tramways, and especially of the established pre 

of the plates. A form of condenser designed to ob- tice of unsymmetrical gearing. He contends that th’ 

vinte this disadvantage is described on page 565. tando Ж оге WINE: шс Hele бе тайы жы 
The continuation of MrR. HENDERSON'S paper on ee y чаткы, SNES ms 


“Train Lighting," dealing with the Verity-Dalziel and 
Moskowitz systems, is given on page 566. 

Dering last week an important decision was given 
in сазе brought by the Postmaster-General against 


the yielding of weak or badly-fitted trucks assists ths 
tendeney. One result is that wheels on the sane 


axle wear to unequal diameters, when they must stp 


on the rails. The exact method by which each о 
the National Telephone Company. The question. was the defeets mentioned initiates corrugation is rel 
whether certain so-called." private telephone lines clearly followed out, but shortly, the argument is the 
wera or were not, from a legal point of view, virtually 1 UND Pp E "ped 
‘public? lines, and therefore come within the con- a chattermg of the wheels on or between the rai 


trol and the monopoly of the Postmaster-General. ln 
the judgment it was decided that such telephone lines 
were technically '* public ’’ lines, and that the Na- 
tional Telephone Company were accountable for royal- 


results, and that corrugation is brought about by th 
repeated passage of chattering wheels. The fact 
given from the author's experience on the Liverpo 


| | ee Overhead Railway give considerable support to thes 
» . re 10 ` y Те Y Y е А . " M . А , (а vem Vis w 

ties in respect to all such ~ A ine К Ж "m views. In the discussion on the paper some divers" 
Ах ТЕЕ "AS ade bv the promoters (m Sh a 
AN appli VION Ane m . po | of opinion was shown. Prof. Carus-Wilson took "| 

North-East London Railway Bill, last week, to increase | : КК ТОКЕ: 

the rate of interest which may be pmid out of capital я somewhat agnostic attitude, with an inclination 

during construction, from 3 per cent. to 4 per cent. the view that the method of laying and sup[e! 
aring c 


The Chairman cof the Unopposed Committee of the the rails was the vital clement. Mr. Worby Dear 
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mont held that corrugation is a result of metallic 
ductility under rolling pressure utilised in many 
manufacturing processes, so that its -ар›еагапсе in 
rails IS no matter for surprise or mystification. The 
view was also expressed, and supported by actual 
experience, that corrugation does not occur on very 
hard rails, which doubtless means that the rolling or 
chattering pressures required to develop perceptible 


^ 4 куз a UE XL teers А Гн 
сотта Hons esie gr superimposed upon one another in ihe" $a 
a body. Тһе second field has its origin in the rotor, and 
‘quently induces secondary currents in the stator winding 
The “cascade ” system is well known, especially in сой 
with polyphase railway motors. The La Cour motor co 
in which an induction motor and a continuous-current on 
are connected in cascade, is another example of its use 
svstem as applied to two induction motors of ordinarv | 
may be briefly described as follows:—'The two machit 
arranged to work in conjunction, the stator windings of t] 
being connected directly to the supply mains. The slit 
of this motor are coupled to the stator windings of. 
No. 2, the slip rings of which are connected throu 
starting and regulating resistances. If both machines M 
same number of poles, and if the windings are so con 
that the magnetic fields rotate in opposite directions. t 
«hronous speed at which the two motors will rotate, , 
cascade-connected, will be half that at which either 
‚ revolve if independently coupled to the line. If, on the 


Fig. 2. 


head, the number of poles be dissimilar and the fields rotz 
tae same direction, the speed of the combination will be 
to the difference between the independent speeds of the 
motors. As an example, if one motor has six poles an 
other two poles, the cascade speed will be that of а 1 
having four poles. 
1 Instead of electrically connecting the rotor and stator win 
of motors Nos. 1 and 2, the same effect may be obtaine 
| coupling the two rotor windings and connecting the starti 
, regulating resistances to the stator windings of the s 
motor. Slow-speed motors have been built on these line: 


‚ 


outside—except, perhaps, the lawyers. A large num- 
ber of contracting firms carry out private telephone 
work, however, and the decision should be taken note 
of by them, as it will touch their interests to no small 
extent. Hitherto it has been thought by the majority 
of people that the Post Office telegraph monopoly— 
under which the National Telephone Co. and a dimin- 
ishing number of local authorities are the only licensees 
às regards telephones—applied only to intercommuni- 
cation between independent members of the publie; 
lor instance, by telephone through a telephone ex- 
change. Now it appears, however, that a private tele- 
phone is only a private telephone if it is meant solely 
lor the private use of its owner. That is to say, the 
communications must all relate to the business or pri- 
vate affairs of the owner of the wire, his family, and 
"nployees. A private line connecting the offices of two 
finus that were in constant business relation with one 
another is nct a private line within the meaning of.the 


Act, and its owner is liable to pay royalty to the Post 
Office. Not only this, but it may only be erected and 
used under licence, and the ordinary contractor or his 
customer, before erecting it, would have to obtain a 
licence from the Post Office. 


ELECTRICITY SUPPLY IN PARIS 


О) UR Paris correspondent has now sent us further 
particulars with regard to the negotiations between 
the Paris Municipal Council and the Société Parisienne 
de Distribution d'Electricité with regard to the re- 
newed concession for the supply of electricity in Paris. 
The conditions are now practically settled, and in the 
course of the debate the Council decided what 
terms the company should give to the workmen, and 
these are virtually adopted on both sides. 1% is of 
interest to note the present conditions as to salary, 
&c., under*which the men are employed :— 


On the Secteur of the right bank of the river, the mean wages 
are 250 to 260 francs (£9 4s. to £10 8s.) per month. During 
last month stokers earned 260 francs (310 hours at 84 centimes), 
driver 260 francs, a greaser 249 francs, a labourer from 200 to 
220 francs (£8 to £8 16s.). The electricians earned about the 
same salary as the drivers and stokers. In addition to the 
figures mentioned, the stokers are entitled to a bonus granted 
for economy in coal consumption, and the whole staff in addition 
receive an annual bonus. Special payments are also paid in case 
of emergency work, accident, and illness. The wiremen receive, 
on an average, ZUU francs (£8) per month. 

The wages paid by Champs-Elysées range from 150 to 275 
francs (£6 to £11), and some leading hands and foremen earn 
up to 575 francs (£15). In addition there is also an annual 


. bonus based on the salary they receive, and the men have two 


to four days' holiday per month. 

The Edison Company pay from 5 to 8.50 francs (4s. to 6s. 9d.) 
per day, and the men are paid on the four days’ holiday. The 
switchboard attendants receive 275 francs (£11), and the fore- 
men 525 francs (£13) per month, and they receive in addition 
free lodging, including light and coal. In case of accidents, half 
salary is paid to the workmen for the first four days, after 
which the full salary is paid during the time they are in- 
capacitated. Ап annual holiday of 10 days, during which they 
draw their full pay, is allowed after two years' service. 

The Clichy Company pays a daily wage varying from 6.50 to 
9 francs (5s. 2d. to 7s. 5d.), and the men have an annual bonus 
equal to 20 per cent. of their salary. In case of accidents full 
salary is paid them, and during illness, half salary, and they 
receive free medical attendance and 10 days' holiday a year, 
during which they draw their full pay. 


The Municipal Council first considered the tariff 
rates. The rates which have finally been accepted by 
the company are reductions from the original pro- 
posals, but in exchange for this the company will have 
their concession prolonged for six years, and the 
amounts which they are conipelled to expend on exten- 
sions is to be reduced. Тһе rates are as follows :— 


From November 1st, 1907, to December 31st, 1913, 70 centimes 
674.) per unit for lighting, and 50 centimes (2°87d.) for power. 
‘rom January 1st, 1914, to December 31st, 1940, 50 centimes 
(48d.) per unit for lighting, and 50 centimes (2:8/d. for power. 
These prices are the maxima allowed, and where the present 
prices are lower they are not to be raised. Instead of being 
obliged to spend 5,500,000 francs (£220,000) per year on exten- 
sions, the Company will now only have to expend 1,700,000 francs 
(£68,000). 

With regard to the treatment of employees, the following 
decision has been arrived at. The men are to pay into the 
pension fund 2 per cent. of their wages, and the Company will 
contribute 6 per cent.; but if the Company's receipts have 
reached a certain figure, their contribution is to increase to 7 
рег cent., and the workmen's reduced to 1 per cent. In addi- 


‘tion to this, the Company is to pay a sum equivalent to the full 


8 per cent. during the previous years up to date. 

It is pointed out that this provision as to pension is actually 
more favourable than in the case of municipal servants. In 
other respects the actual wages paid to the workmen are practi- 
cally the same as paid to those working for the municipality. 
The proposition to restrict the hours of the workmen to eight 
hours a day was rejected by the Council, as was also a proposal 
to fix nine hours a day during the first six years of the con- 
cession, and eight hours afterwards. 


Among other conclusions arrived at are that the cost of elec- 


Digitized by А 


Google 


ELECTRICAL ENGINEERING 


Marcu 28, 1907. 


trical energy is to be reduced, if important economy can be 
realised in the generation and distribution of current; that the 
company has no compulsory powers to lay mains in private pro- 
perty; that the consumer may be called upon to pay a deposit 
of 20 centimes per kilowatt rating of the meter, and above 
12 kilowatts the deposit may be increased to 50 centimes рег 
kilowatt; that concessions as to price, which are, or may В+. 
granted to certain consumers, shall be extended to all consume: : 
of the same category. 


THE NEW PATENT BILL 
HE Bill to amend the Law relating to patents 
and designs which was read a first time in the 
House of Commons on Tuesday last week, as 
mentioned in our last issue, includes the tollowmg 
provisions : — 


Deposit of Samples.—In the case of applications for а patent 
for a chemical invention, the Provisional and Complete Speci- 
fications must be accompanied by such specimens or samples as 
may be prescribed. This applies to chemical inventions only. 

'" Patents of Addition?’ —When an inventiof has been 
patented, and the patentee desires to have a further patent in 
respect of an improvement on the invention, he need not pay 
renewal fees on this ‘* Patent of Addition" if he is content 
that the new patent shall only remain in force so long as the 
original patent. . 

Search made by Patent Ofice.—Under the Patent Act of 1902, 
when application is made for a patent, the officers of the 
Patent Office examine previous patents that have been pub- 
lished, to see that it has not been anticipated. The examination 
is now to be extended to patents applied for so shortly before 
the date of application for the new patent that their specifications 
have not vet been published. 

Disconformify between Provisional and Complete Specifica- 
tions.—lf the examiner reports that the Complete Specification 
does not describe substantially the same invention as the Pro- 
visional, instead of refusing the Complete Specification, tne 


Comptroller may cancel the Provisional Specification and treat — 


the Complete Specification as if it were a new patent applied 
for at the date on which the Complete Specification was de- 
posited, 

Opposition to Grant of Patents.--Under the new Bill a grant 
of a patent may be opposed on the ground that it has been 
described in a previous patent deposited, but not vet published. 
Hitherto this particular ground of opposition applied only to 
previous patents, which had not only been deposited, but had 
also been granted. 

Applications for Levocation of Patents,.— Except. when an 
action for an infringement is pending, any person interested 
may applv to the Comptroller to revoke a patent on апу of 
the grounds upon which the grant of a patent may be opposed. 
The decision of the Comptroller 1s to be subject to appeal to 
a Judge of the High Court. 

Revocation of Patents worked Outside the United Kingdom. 
—The Comptroller may revoke a patent on the ground that the 
patented article is manufactured exclusively or mainly outside 
the United Kingdom, but if the patentee can give satisfactory 
reasons why it is not manufactured in the United Kingdom, 
the Comptroller may postpone the revocation for 12 months. 
In this case also the Comptroller's decision is to be subject 
to appeal to a Judge of the High Court. The clause, however, 
contains the following provision :—'* Provided that no such 
order is made which is at variance with any treaty, convention, 
arrangement, or engagement with any foreign country or British 
possession." 

Compulsory Licences. —Petitions for the grant of a compulsory 
licence or for revocation of a patent under Section 5 of the 
Patent Act. 1902, are to be referred by the Board of Trade 
to a Judge of the High Court instead of to the Judicial Com- 
mittee of he Privy Council. For the purposes of decisions 
under this section, the “reasonable requirements of the public” 
are deemed not to have satisfied. ‘If, by reason of the default 
of the patentee to manufacture the patented article to an ade- 
quate extent or to grant licences on reasonable terms, any 
existing industry, or the establishment of any new industry in 
the United Kingdom is unfairly prejudiced, or the demand 
for the patented article is not reasonably met, or if any trade 
or industry in the United Kingdom is unfairly prejudiced by 
the conditions attached by the patentee to the purchase, hire, 
or use of the patented article.” 

Conditions attached to the Sale of Patented Artirles.—In 
any contracts or licences under any patent it will not be lawful 
to impose a condition the effect of which will be “to 
orohibit. the purchaser, hirer, or licensee from emploving in 
his trade or industry any article or class of articles acquired 
from any person other than the person by whom the condition 
is imposed or his nominees." Any such condition will be null 
and void. 

Misuse of Title of “ Patent Office,"—Tf any person uses on 
his place of business, or on any document issued by him, or 


otherwise. the words “‘ Patent Office," or any other words sug- 
gesting that his place of business is ofticially connected with, or 
is, the Patent Office, he is to be liable on summary conviction 
to a fine not exceeding twenty pounds. 

An article on the subjeet by “А Patent Expert ` 
will appear in our next issue. 


PES Ss 
completed electrical equipment in ù South -w mws . 
liery. 

FURTHER evidence on behalf of the War Office and 
Admiralty has been given, since our last issue, betore 
the Select Committee of the House of Commons which 
is considering the conclusions arrived at by the Radio- 
telegraphic Conference held at Berlin in 1906. All the 
witnesses have been unanimous in their opinion that 
the Convention should be ratified. We give the service 
regulations in this issue, and will continue our report 
of the evidenee next week. (Page 560.) 


Амохв those patents published last week, and ab- 
stracted in our pages to-day, is one by WALKER deal- 
ing with brush troubles on high-speed generators. 
This specification forms а good -example of the oft- 
noted fact that devices which may have been triei 
and abandoned in connection with the early types ct 
a machine, may at a later period become of value 
owing to continued development of the same machine. 
A specification by Lux discloses an ingenious plan fer 
causing metallic filaments to assume a curved formi 
with the object of neutralising the effects of mutual 
attraction: Another patent by Siemens and Halske) 
covers a process of melting tantalum or similar metals. 
bv the action of cathode rays. During the current 
week two patents of electrical interest will expire, one 
by Siemens Brothers and Company for the well-known 
“ Obach ” dry cell, and one by Koch covering a form 
of dynamo brush. (Page 571.) 

A LETTER from Mn. А. P. SMITH, on page 577, gives 
some particulars of the Zurich-Albula transmission 
scheme. 

Тнк second reading of a Bill to render compulsory 
the use of the metrice system in Great Britain, intro- 
duced into the House of Commons by Mr. B. Straus. 
was rejected on Friday. (Page 577.) 

Оск Stock and Share List. Local Notes, Particulars 
of Tenders Invited, Received. and Accepted, Prospec- 
tive Business, and other notes, will be found on pages 
578-971. 


Mr. Pastoy’s paper on “Rail Corrugation " marks 


a step in the investigation of this troublesome affec- 


. my -1—— y е [y Ж d 
— rm riesigent' also called the attention of the members of the 


Institution to the very great loss that French science had 
suffered by the death of M. Berthelot. There were very few 
men living to whom physical science and chemical science owed 
so much. Some notes with regard to M. Berthelots work are 
mentioned under ''Electrochemistrv." on page 564. 


Professor J. J. Thomson, F.R.S.—As announced by 
the president of the Institution of Electrical Engineers 
at the meeting on Thursday, the Council have 
elected Professor J. J. Thomson, D.8e., ККМ. 
Cavendish Professor of Experimental Physics at Cam- 
bridge, and Professor of Physies at the Royal Institu- 
tion, an honorary member of the Institution of Elec- 
trical Engineers. 


Institution of Electrical  Engineers.— The next meeting 
of the Institution has been postponed from April 11th 
until April 18th. Оп April 11th a complimentary dinner 


is to be given to Mr. J. Gavey, C.B., on his retirement 
from the position of engineer-in-chief to the General Post Othce. 
and the postponement mentioned has been made in order ta 
enable as тапу members of the Institution as possible to he 
present at that dinner. The paper on April 18th will be by 
Professor Schwartz, on “Fuses.” 


| is an improved form of ‘‘cascade’ 


Marcu 28, 1907. 


ELECTRICAL ENGINEERING 


545 


A NEW TYPE OF INDUCTION MOTOR 


"IDHE following paper was read by Mr. L. J. Hunt before 
| the Manchester Local Section ofthe Institution of Electri- 
cal Engineers on March 19th last : (һе motor described in this 
paper possesses all the characteristics of the ordinary type of slip 
ring induction motor, but differs from it in the arrangement of 
the windings. These are arranged to permit of the starting 
or regulating resistances being connected to the stator windings 
instead of to slip rings in the ordinary manner. The machine 
' motor, having two magnetic 
field systems superimposed upon one another in the same соге 
body. The second field has its origin in the rotor, and conse- 
quently induces secondary currents in the stator windings. 

The ‘*cascade’’ system is well known, especially in cormection 
with polyphase railway motors. The La Cour motor converter, 
in which an induction motor and a continuous-current generator 
are connected in cascade, is another example of its use. ‘The 
system as applied to two induction motors of ordinary design 
may be briefly described as follows :— Тһе two machines are 
arranged to work in conjunction, the stator windings of the first 
being connected directly to the supply mains. The slip rings 
of this motor are coupled to the stator windings of motor 
No. 2, the slip rings of which are connected through the 
starting and regulating resistances. If both machines have the 
same number of poles, and if the windings are so connected 
that the magnetic fields rotate in opposite directions. the syn- 
¢hronous speed at which the two motors will rotate, when 
cascade-connected, will be half that at which either would 
revolve if independently coupled to the line. If, on the cther 


head, the number of poles be dissimilar and the fields rotate in 
tae same direction, the speed of the combination will be equal 
to the difference between the independent speeds of the two 
motors. Ав an example, if one motor has six poles and the 
other two poles, the cascade speed will be that of a motor 
having four poles. 

Instead of electricallv connecting the rotor and stator windings 
Cof motors Nos. 1 and 2, the same effect may be obtained by 


[ counting the two rotor windings and connecting the starting or 
; regulating resistances to the stator windings of the second 


vVmotor. Slow-seeed motors have been built on these lines, the 


d 


Fic. 3. 


two stators and rotors being supported by a common housing. 
The magnetising current of the second motor is supplied from 
the rotor windings of the first machine. This current has to be 
balanced by a wattless current supplied by the line, and is 
edditional to the magnetising current required to produce the 


field of motor No. 1. The total magnetising current drawn 
from the supply mains is consequently equal to the sum of the 
currents required by the two machines. ‘The equivalent induct- 
ance of the combination is equal to the sum of the inductames 
of the two machines. If the two motors are wound for the 


Fıc. 4. 


same number of poles, and have the same electrical characteris- 
tics, the maximum energy current which they will take from the 
line, when connected in ‘‘cascade,’’ will be somewhat less than 
half that taken by one motor when working independently. 
The chief objections to a motor consisting of two stators and 
two rotors or one common rotor are—the hich cost, low effi- 


ciency, owing to greatly increased copper losses, low power. 


factor, and small overload capacity. Patent Office records show 
that considerable attention has been given to the problem of 
producing a cascade motor which should be free from the 
objections enumerated above. 

The cascade system of control was devised independently by 
c aeos in the States and by Górges in Germany, in the year 
1897. 
which, although having only one stator and rotor, is equivalent 
to two cascade-connected motors. In this machine the stator is 
divided into several segments, alternate segments carrying 
primary and secondary windings. ‘The primary windings are 
connected directly to the line and the secondary ones to the 
starting or regulating resistances. The rotor carries a wave 
winding, which is acted upon by the magnetic field produced by 
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the primary currents, and in its turn reacts upon the secondary 
windings of the stator. The primary and secondary stator 
winuings are rendered mutually non-inductive by virtue ot the 
positions they occupy on the stator. ‘The genera] arrangement 
of the windings, as disclosed by the patent specification, is 
shown in Figs. 1 and 2. 

In 1902 Mr. Lydall devised a cascade motor having indepen- 
dent primary and secondary stator windings wound for different 
numbers of poles. ‘The rotor is similarly wound and provided 
with six slip rings. This machine does not dependeupon the 
spacing of the stator coils to render the primary and secondary 
elements inductively independent of one another, but upon the 
choice of the number of the poles of the two fields. With this 
motor three eflicient speeds are obtainable by changing the 
connections in the following manner :—(1) With the first set of 
slip rings short-circuited, the motor runs as an *'z" pole 
machine; (2) with the second set of rings short-circuited, the 
speed corresponds to that of a “y” pole motor; (3) with the 
first set of rings connected to the second stator winding and the 
second set of rings short-circuited, the speed is that of an 
“(x+y)” pole motor. Obviously result (3) could be obtained 
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In 1901 Professor Sylvanus Thompson patented a motor .—~ 
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-by connecting the two sets of slip rings and short-circuiting 


the second stator winding. Fig. 4 shows the system of connec- 
tions as disclosed by the patent specification. In 1905 Steinmetz 


took out a prient for a machine somewhat similar to the one 


— o 


devised by Thompson, the primary and secondary stator wind- 
ings occupying alternate segments of the stator. The rotor car- 
ries independently short-circuited windings adapted to co- 
operate with the primary and secondary stator windings, as in 
the Thompson motor. The arrangement is such that they will 
also serve as ordinary non-cascade connected windings when the 
stator primary and secondary coils are connected in parallel. 
By the use of a throw-over switch the stationary windings can 


jj iss t] 


We SEV WOW CHa N 7 


2 

LLL РРА 
Oo f MEE 

; 2 2 


Fic. 6. 


be so connected that the machine will operate either as an 
ordinary motor or as a cascade one. By these means two effi- 
cient speeds are obtained. The arrangement of the windings of 
this machine is shown in Fig. 5. A Coria patent was granted 
in 1904 to Georges Meller for a disc type of cascade motor. In 
this machine the primary and secondary stationary windings are 
carried on separate stators in radial slots. Similar slots carry- 
ing windings are provided on both sides of the disc rotor, the 
windings on one side being acted upon by stator No. 1, those 
on the other side acting upon the windings of stator No. 2. 
The two sets of rotor conductors are connected together by 
means of connections carried across the outer circumference of 
the disc. The rotor is preferably divided into: two parts in its 
vertical plane, and the machine is then exactly equivalent to 
two separate cascade-connected machines. The chief advantage 
claimed is the possibility of using very small clearances. Fig. 5 


shows the general arrangement of this motor. 'The machines 
already described, omitting the last, may be roughly divided 
into two groups, the first including motors depending upon suit- 
able spacing of the stator windings to ensure non-interlinking 
of the two fields, and the second including machines provided 
with two stator windings wound for ағ numbers of poles. 

The new: motor, which has been developed by the Sandycroft 
Foundry Co., Ltd., belongs to the second group, the two numbers 
of poles ,being so chosen that when divided by their greatest 
cominon factor the quotient is in one case an even and in the 
other an odd number. This ensures non-interlinking of the 
two windings except by the agency of the rotor. Fig. 6 shows 
the general arrangement of this motor, from which it will be 
seen that it closely resembles in design the ordinary type of 
machine. | 

The stator carries a single winding, and is provided with 
terminals for connecting to the supply mains, and with tappings 
which are connected in pairs through resistances whilst starting 
or when rheostatic speed control is desired, and аге short- 
circuited at normal speed. The rotor, a photograph of which 


is shown in Fig. 7, is provided with a short-circuited winding 
without slip rings, unless designed to run at more than one 
efficient speed. . | ! 
The chief difficulties to be overcome in the design of a 
“cascade” motor are greatly increased magnetic leakage and 
C?R losses. Where two stator windings are used the inductance 
of the one occupying that portion of the slots farthest removed 
from the rotor is very large, owing to the increased leakage 
from tooth to tooth. 
In experiments, which were made on a motor wound with 
separate 8-pole and 4-pole stator windings, the former being 
placed nearest to the rotor, it was found that the leakage per 
ampere-turn per inch length of core (after deducting the leakage 
of the end connections) was 7:0 in the case of the 8-pole windin 
and 11:4 in the case of the 4-pole winding. The pole pitch o 
the 4-pole winding was, of course, 
twice that of the 8-pole, and if the 
conductors had сорар the position 
of the 8-pole winding the leakage 
would have been certainly not more 
than 6'0 lines. By using one stator 
winding only, this difficulty was 
overcome, and experiments on the 
same motor showed that the power 
factor and overload capacity were 
much increased, although only two- 
thirds of the copper was used. The 
stator windings are parallel wound, 
and each pair of tappings connects 
two points of the winding between 
which there is no *' primary " differ- 
ence of potential Fig. 8 shows 
diagrammatically а three-phase 
primary, six-phase secondary stator winding. The mains are 
coupled to the three terminals of the ''star," and the start- 
ing resistances, arranged for two-phase currents, are connected 
to the tappings A, .4' and В, B'. The remaining tappings are 
connected to a 4-pole switch mounted on the motor casing, and 
are short-circuited after the machine has reached its normal 
speed. This winding, although involving the use of a short- 
circuiting switch, is preferred for constant speed motors, as the 
magnetic leakage nt C?R losses are rather less than would be 
the case if the windings were tapped for three-phase currents 
only. The currents in each branch are in quadrature. The re- 
sultant stator current is equal to the geometrical sum of the 
primary and secondary currents, and may be anything in vaiue 
between 1:07 and 1:2 times the primary current. The arran:e- 
ment of the windings and the power factor of the motor deter- 
mine the actual value of the current. In order to show* how 
greatly the stator C?R loss is reduced by using a single parallel 
wound winding instead of separate primary and secondary 
coils, the following table has been prepared. The machine is 
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| 
Stator wound 
with separate 
primary and | 
secondary 
windings. 


Stator wound 
with a single 
tapped 
winding. 


| 
Size of slots... . |13 in. x 4} ір. 1}in. x 4) in. 
Number of slots ... i-o 4 hr MER 12 72 
Number of primary conductors, per 

BOND (ue на oN Mir 949 2 | 2 
Number of secondary conductors, | 

рег coil... 2 = 


Cross section of each primary con- 


ductor (sq. m.m.) iu. pi АЙ 15 75 18:95 х 2= 26°5 
Cross section of each secondary con- 

ductor (sq. m.m.) 6°75 — 
Primary current... 62 amps. |  62amps. 
Secondary ,, .. b: C3 dod 3E AE ua | 
Resultant 3.0 s oe x зк н —- | CIIM uu 
Current density in primary winding | 

(amps. per sq. m.m.) . ... . 3:98 ,, 2°75 
Current density in secondary wind- | 

MK ue o2 "Vc AO- -a | — 
Mean length of one primary turn ... 34 in | 34 in. 

T - secondary ,, 50 in e 
Total length of primary winding 408 ft. 408 ft. 

j „ secondary | ке 600 ft. | — ` 
Resistance of primary windings (hot) | *155 ohms, "088 ohms. 
Resistance of secondary windings 

(hot)... d Satin’ dee. Gas Be. x | — 
Primary C?R losses (hot) ... 595 watts 468 watts 
Secondary T ks 898 .;; — 
Total stator C?R losses ба 988 -,. | 468 watts. 
Total weight of stator copper ... 32 3 lbs. 64°6 lbs. 


oo a 23 5 co— —À- 
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wound for 12 poles, the primary field having 8 and the secondary 
4 poles. 
(To be concluded.) 


Marcu 28, 1907. 


ELECTRICAL ENGINEERING мт 


КАП. CORRUGATION 


\ TR. J. A. PANTON’S paper, read last Thursday before 
\ the Institution of Electrical Engineers, dealt with the 
practical side of the subject of rail corrugation in a general 
way, without entering to any extent into the question of 
materials and methods of manufacture. Little actual work has 
been done in connection with the subject under consideration, 
therefore few practical details are ‘available. Recent experi- 
ments carried out with rail grinders have turned out more or 
less unsuccessful. | 

Rail Grinding.—Rail grinding can be accomplished by AME to 
the car or locomotive a combined letter press and slipper block 
fitted with refill carborundum shoe (see Fig. 1). There are four 


Fic. 1.—RAIL GRINDER. 


carborundum blocks 6 in. x 3 in. x 3 in., fitted in the shoe. 
This arrangement is by no means the best, as when a grinder 
of this length is riding on the crest of a wave, the outer ends 
have a dadene to dip into the hollows. To obviate this one 
continuous block of carborundum would be preferable, in order 
to gain rigidity when negotiating waves of the same length. 
The author finds that a coarse grit of carborundum (No. 16) 
vsed on a wet day, with a medium file-cutting pressure, gives 
the best results. Rail grinding is, however, by no means a 
remedy, as the corrugations soon reappear, which indicates that 
we must look to the equipment directly or indirectly in contact 
with the rails, and not to the rails themselves, for the cause 
of the trouble. 

Kai: Seeing that the actual corrugations occur on the 
rail, it is but natural to suppose that their presence or absence 
depends on the quality of the rail. The author has, however. 
соте to the conclusion that no satisfactory evidence has yet 
been put forward in support of this view. In this connection 
the following amongst other reasons why the rail theory fails to 
account for the presence of corrugation are put forward—(l) 
Because rails manufactured by every firm in the world have 
corrugated since the advent of electric traction. (2) That the 
rails did not corrugate in the days of horse and steam cars. 
5) That the check rails are corrugated to an equal degree, and 
parallel to that on the crown of the rail. (4) That rails did not 
corrugate so long as the armatures were built on the axle. 
i$] That it takes on the average three years to develop cor- 
rucations on a new system, and only three weeks on relaying 
with new rail thereafter. (6) That an ordinary railway rail 
token from the straight road of an electrically operated railway 
(where no corrugations occur) and relaid on a checked curve soon 
corrugates, 

These are a few of the principal reasons why we cannot 
attach the blame to the rails or their manufacturers. Further, 
corrugated rails have been tested and found to contain all the 
chemical constituents and to possess the physical qualities re- 
quired of them. It has been said, and continues to be re- 
peated, that the trouble is due to the chattering of the rollers 
at the rolling mills, owing to play in the pinions and bearings 
of the rolls driven by antiquated steam engines. If this is so 
why is it that the rails on electrically operated railways only 
corrugate on checked curves, the remaining seven-eighths of the 
track being perfect? And why does it take so long to corrugate 
tramway rails on a new system, and so short a time on re- 
newals? And why are not corrugations found on our steam 
railroads, running at 60 miles per hour? These are facts which 
one cannot get away from, and which entirely dispose of the 
rolling theory. Further, in this country and abroad we find 
corrugations 24 in. to 30 in. in wave-length. If chattering 1з 
going on in the Middlesbrough rollers on so gigantic a scale, the 
noise of it should be audible for miles around. 

Defective Railway Rolling Stock.—The author’s attention was 
first drawn to defects in rolling stock as a means whereby cor- 
rugation might be caused about three years ago, by the action of 


a flanged brake block then being tried to keep down wheel 
flanges. The tendency of the flanged brake blocks was to cut 
into the outer edge of the wheel tyre as here shown (Fig. 2), and 
it appeared difficult to account tor this peculiar action. Later 
on it occurred to the author that the bogie truck frame and 
the wheels were not acting in unison, especially when rounding 
sharp curves. The bogie truck frame, by means of the hangers, 
communicated to the brake block a twisting movement, that is 
to say, the truck frame and brake block had a tendency to get 
out of line with the wheels when on the curve, but were being 
prevented by the flange of the brake block; hence the thrust on 
the said brake block and its tendency to cut the wheel tread. 


2 


Р1апвей Brake Block 
ts here. 
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On reverting to the brake block without a flange no cutting of 
the wheel-tread occurred. Having got thus far, by judicious 
watching it soon became apparent that this brake block had a 
decided tendency to run off the wheel-tread on one side, ana 
cut into the flange on the other, as here represented (Fig. 3). 
On further examination it was soon found that the frames were 
out of square and the axles out of line or oblique to the 
line of motion, as already stated, this being due probably to the 
axle being geared at one end of the shatt only, the tendency 
being to form diamond-shaped truck frames. To prove this re- 
markable result of defective gearing the author has only to draw 
attention to the case of the Liverpool Overhead Railway during 
the first nine or ten years of its existence, when the armatures 
were built on the axle, whereby a symmetrical drive was ob- 
tained. During this period there was no sign of any corruga- 
tions. On introducing single-ended geared axles into the same 
bogies, a series of difficulties cropped up when running over 
the same rails, necessitating the renewal of rails on checked 
curves—a serious additional expense. If, in the light of this 
result, we consider the fact that at least 75 per cent. of our 
present-day electric railway and tramway equipments are un- 
suitably mounted on trucks of weak foreign design, the main 
feature of which is lack of durability, due to cheap methods of 
production, the outlook is anything but hopeful. 

Defective Tramway Rolling Stock.—Many similar cases have 
occurred on tramway undertakings where the conversion from 
steam to electric traction over the same rails has brought about 
corrugation. The tendency of a gear is to get away from the 

inion, and it can do so in time, due to the wear of the motor 

rasses, axle sleeve brasses, horn slides, &c. Being geared at 
one end and mounted in a weak truck frame, the whole tendency 
is to push the frame out of square and the axles out of the 
line, and, as an examination of the wheel tyres clearly indi- 
cates, a grinding action takes place between the wheel flanges 
and guard rails. The wheels soon become groove-locked when 
speed is attained, and the wheel flanges striking the check rail 
intermittently cause the whole axle to jump or oscillate in the 
groove, giving rise to intermittent skidding and producing the 
peculiar flattening of the rail known as corrugation. Corruya- 
tions will also be found on the check rail, equal and parallel 
to those on the crown of the rail, which clearly demonstrates 
that the wheels oscillate in the groove. This soon brings about 
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Fic. 3.—Tyres or SINGLE Moron BOGIE TRUCK. 


unequal tyres on the same axle, which causes a momentary 
slowing or lagging behind of one tyre, and this still further 
increases the tendency to locking of wheel tyres, as can readily 
be seen by the severe indentations on the check rail, each 
indentation tapering off to nothing as the tyre is freed. Imme- 
diately the tyre is freed it jumps forward the required dis- 
tance to bring it into line, producing a sort of case-hardening 
effect on the head of the rail which remains high, and as it 
is at the same time revolving, in doing so it scoops or grinds 
intermittent hollows in the rails, the wave-lengths being deter- 
mined by the speed and elasticity of the track. In the matter 
of wheels we have clung to old practices longer than might have 
been expected, and longer than would have been the case had not 
C 


548 ELECTRICAL ENGINEERING ү 


first cost been a factor that had to be considered. We have 
retained the multitude of tlange shapes and treads that existed 
in the horse-car days, having made tew changes in their dimen- 
sions or contour, a matter which requires immediate attention; 
for as we have considerably increased the speed and weight of 
саг, the tread and wheel flanges ought to be suitably modified 
to adapt them to the new conditions. Again, the running of a 
3 in. thick flange in a 1 in. wide groove requires further con- 
sideration, especially when rounding curves. 

Excessive Wheel and Flange Wear.—1t would be safe to as- 
sume that 75 per cent. of our electric railways and tramways are 
troubled more or less with excessive and irregular flange and 
tread wear of their wheels. In the case of bogie trucks sharp 
flanges are produced on wheels in diagonally opposite corners of 
the truck, and square flanges on the mate wheels (see Fig. 3). 
This peculiarity has developed greatly since the advent of electric 
traction, and clearly indicates to the author's mind that the 
method of single-ended gear-driven axles has the tendency to 
send the geared end of the axle forward, while the mate wheel 
has the reverse tendency; hence the sharp flange on the wheel 
nearest the gear, which, being the aggressor, is found to be of 
smaller circumference than the mate wheel, as shown in Fig. 
4. The slightest difference in circumference of two wheels 
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оп the same axle will throw additional weight and wear on the 
smaller or slow wheel; the author has repeatedly measured 
differences in circumference varying from } in. to 1 in. The 
slow wheel therefore grinds the tlange and causes it to wear 
sharp po Fig. 4), while the flange of the mate wheel is drawn 
away from contact with the rail and receives no wear. We 
therefore arrive at an unbalanced condition of the car body, 
especially when rounding curves, which throws undue and 
constant pressure on the smaller wheels. In the case of street 
cars, where we have no elevation on curves, the inequalities of 
wheel circumference are further aggravated. It will also be 
found that in short wheel base trucks secured to the car body 
the two smaller wheels will be on the same side of the car, 
thus making an unbalanced condition of the car whether running 
on the straight or curved track, the wheels on one side being 
cut into at the back of the tlanges, whilst on the other side 
the tyres are frilled over the rim, which will tend to further 
increase corrugations where unequal rail level of the track 
exists. In serious cases this unbalanced condition has caused 
a cant or tilt of the car body representing i in. in 9 ft. 6 in. 
This accounts for the varying conditions of corrugations so 
often found on the straight track. The type of truck known. as 
“Brill E. 21'"' cannot get out of square so easily, but the axles 
still get skewed, though remaining parallel to each other. 
Taking into consideration the direction of motion, the accom- 
panying diagram (Fig. 5) will illustrate why the two smaller 
wheels come to be on the same side of the car. Speaking 
generally, corrugations are most likely to be found in towns 
and cities where sharp loops and curves are negotiated regard- 
less of speed with top-heavy canopy-covered cars and trucks 
that were never designed for such circumstances, consisting of 
a few stampings and castings bolted together regardless of 
accurate fitting. Such frames are unable to retain their original 
squareness, however well reinforced with corner plates. This 
lack- of squareness means axles out of parallel, motors out 
of alignment, and bearings out of truth, resulting in climbing 
wheels, hot boxes, unnecessary consumption of power, and 
rapid deterioration of rolling stock and rails. Some twelve 
months ago a set of Corporation tramway trucks were put 
through the engineering shops, thoroughly squared up, planed, 
fitted, and finished. These trucks were then put on a par- 
ticular route, and ^t is very gratifying to hear that the wheel 
flanges are greatly improved and the corrugations reduced to 
one-half their original size. The author has also taken in the 
side frames of a Brill E. 21 truck 1 in., still finding the same 
bolt holes in the car body; the result is a much steadier running 
car with better wheel tlanges. One therefore arrives at the 
result that corrugations on electric railways and tramways are 
caused by weak bogie frames and trucks, unable to withstand 
the side strains of our top-heavy cars running at high speed 
on flat curves of short radu, the weakness being intensified by 
unsvmmetrically driven axles being run through sharp loops 
and turnouts. Hence in towns where corrugations do not appear 
you will find a perfect track with trucks of sound mechanical 
design, preferably ‘‘former’’ built under refined engineering 
conditions. Recent trucks have been designed to permit of the 
wheels and axles moving laterally upon curves, but how much 
lateral play can be expected with a 3 in. flange running in a 
1 in. groove, admitting inequalities in track gauge? 

Check Cutting.—This is one more instance of skewed axles 
and unequal tyres on the same axle, resulting in the wearing 
away of the back of the wheel flanges as seen in Figs. 3 and 
4, representing something like 4 in. to 3 in. More serious still, 
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however, is the wearing away of the check rails, necessitating the 
renewal of checks every twelve to eighteen months. Not only so, 
but the swarf or filings given off have a tendency (as will be 
readily understood) to get into the motors and bearings, causing. 
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further complications. The author finds that check cutting is 
not due to want of lubrication between the coach and bolster 
of the bogie, as at first seemed apparent, but rather to the oblique 
running of the wheels and axles, especially with tyres ot different 
diameter on the same axle. ‘This leads to another important 
subject, viz. :— 

Broken Axles.—Taking the case of axles which are not de- 
ficient in material and construction, the author has observed 
that these fractures occur on the geared side of the axle, 
where the shaft enters the hub of the wheel. A fractured axle 
appears to be short in the grain, as if all the nature had 
gone out of the steel. Samples of this material have been 
tested, and the tensile strength and ductility have been found 
to be up to the standard. On examination, however, it will 
be noticed that the complete break is composed of a series of 
short fractures, evidently caused at different times and places, 
round the outer circumference of the shaft, which cannot be 
observed outwardly with the eye or lens. The author is 
strongly of opinion that these fractures are caused by the 
skewed axles coming up to the curve at the wrong angle, as 
shown in Fig. 6, this occurring when the axle is rigidly held 
in position by the motor on the geared side. With such a 
deviation it is quite obvious that the tlange of the wheel (especi- 
ally the wheel nearest the gear) strikes the check rail violently 
on entering the curve, the blow being determined by the horse- 
power of the motor, speed, weight of the train or car, and 
leverage from wheel flange to axle shaft. 

This leverage is also responsible for broken spokes in solid 
cast wheel centres of motor axles. This skewing of axles is 
quite apparent on short chain curves, the check rail showing 
a decided cutting away of the ramped part of the check as the 
wheel enters the curve. It therefore appears that the only 
hope of saving axles at the present time is to keep the power 
switched off the motors as far as possible when rounding curves, 
so that the axles can move freely to suit the circumstances. 

Roaring | Hails.—''Roaring"" rails are found principally on 
Indian steam railroads, and. reviewing the evidence from that 
direction, we can only surmise that the trouble originates in 
much the same way as corrugation, viz., from defects in the 
rolling stock, such as excessive play at the journals or longi- 
tudinal play between the journal box and pedestal, which would 
in time, һу constant hammering, cause the sides of the truck 
frame to spread outwardly, at the same time distorting other 
parts of the frame connected therewith. Roaring rails have 
most irregular ridges and hollows not confined to any one 
length, and quite distinct in appearance from corrugations, 
though caused by one and the same thing. | 

Elasticity and Vibration.—A great deal has been said about 
rail vibration. The author fails to see why an ordinary tram- 
way rail, laid in solid .cement. should vibrate, unless it is 
caused to do so by the hammering action of skewed wheels, 
locking and oscillating in the groove, which in turn sets up a. 
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vibration of the car and rail. Whetlfer the periodicity can be 
made to agree with the corrugations on the tongue of the points 
and rail remains to be determined. With regard to bridge-con- 
structed railways, one can feel and hear the vibrations of the 
structure when the approaching train is half a mile off, yet 
no check rails are used. 

Cahle Cars.--We hear very little about corrugations with 
reference to cable traction, owing to the different method ot 
applying the power to the axles. The speed not being hich, the 
corrugations take considerably longer to form in the first in- 
stance, and are of smaller pitch compared with those found 
in connection with electric traction. | 

Truck Design.—The present-day bogie truck frames of 
riveted and built up construction, as used by most electric rail- 
way companies, carry the load in the centre, and are them- 
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selves supported upon equalising springs instead of on journal 
springs. ‘This gives a short pane base ror the frame, and 
in consequence, when the brakes are applied, the frame is 
puled down at one end and pushed up at the other. The 
author has noticed frames tilting 5 in. or 4 in., bringing 
the life-guards down on the rail. ‘This, of course, releases one 
pair of wheels of their share of the load, with liability at such 
times of derailment, especially with bogies fitted with one 
motor, where the total weights per axle vary. ‘The tendency ot 
this type of frame to tilt under brake action necessitates deeper 
flanges and wider treads than is practicable in electric services. 
The equalising bar bears directly upon the axle box, and when 
the horn slides are worn the boxes take up a rigid pusition at 
an acute angle to the jaws of the frame, causing a binding of 
the boxes and producing the vibration so noticeable in trucks 
of this design. Hence the lurch and jerk so easily detecteu 
when entering a curve, which eventually wrenches and jars 
the car body and passengers, quickly straining the trucks, with 
consequent loss of squareness and friction in the journals and 
motor bearings. It is theretore necessary to give up the 
riveted and built-up construction of bogie frames, which are not 
capable of withstanding the excessive strains of single-ended 
gear-driven axles on modern high-speed electric railways. It is 
entirely due to the weakness in bracing the two sides together, 
especially under the axle box, that the present day trucks are 
unable to withstand the severe side strain they are subject to. 
It will therefore be necessary to supplement the present trucks 
with suitable under frames well braced on either side of the 
wheels (see Fig. 7, with upper frame removed), in order to 
prevent the spreading and buckling of frames now going on, 
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which in serious cases may amount to 1j in. Adjustable thrust- 
plates have been tried by some of our prominent railways with 
little success, the tendency being to further strain the already 
strained trucks. A motor truck for modern electric inter-urban 
services on railways and tramways has to- withstand more severe 
shocks, strains, and vibrations (due to higher acceleration and 
retardation), and carries a much heavier load in comparison, 
than the frames of locomotives or early tramways ever ex- 
perienced. We must, therefore, turn our attention to stronger 
and more substantially designed trucks, with solid forged side 
frames, equally as strong under the axle box as over it, securely 
braced together, and capable of withstanding side strains and 
shocks in every direction, by the use of journal springs to bring 
the load to the wheels without interfering with the easy 
action of the boxes in the jaws, and, if possible, by equalising 
the weight on the frame before it is equalised on the wheels. In 
cases where there is only one motor per bogie it is advisable to 
have the brake gear towards the inside of the frame (see Fig. 8). 
By this arrangement the leverage is proportional to the weight 
on the axles, the total difference in weight carried by the motor 
and trailing axle varying from 30 cwt. to 2 tons. This arrange- 
ment still has the disadvantage of шеки excessive wear 
and strains on one side of the jaws or horn cheek-plates, even- 
tually causing skewed and binding axle boxes, so noticeable on 
tramway systems that have been running for some considerable 
time with trucks not provided with renewable horn cheek- 
plates. In the author's opinion the time is not far distant 
when we shall have brake blocks on either side of the wheel, 
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especially for street traction. The difficulty with horn slides 
would then be obviated, with a corresponding reduction in 
leverage and saving of labour on motormen. Regarding the 


possibilities of wheel skidding, à suitable tachometer or indicator 
fixed at each end of the car would give a visual warning to 
the motorman when the car wheels were skidding. Some care- 
ful observations have been made with reference to the effects 
of retardation on the rails. With heavy electric trains running 
at 40 to 60 miles per hour only barely visible wavy skin de- 
pano appeared on the rails after a hard application of the 
rakes, the depressions being distorted and finally obliterated 
by the next train. Sudden braking operates unfavourably on 
the superstructure, in the sense that the rails are subjected to 
vibration, and consequently the substructure gets separated. 
This action has gone on for years at the same place without 
creating any impression upon the head of the rail. There 1s 
therefore no ground for assuming that the application of brakes 
has any connection with corrugations or roaring rails. 

To sum up brietly, corrugations are caused, directly or in- 
directly, by lateral play in weak trucks, the weakness being 
intensified by unsymmetrically driven axles. 


DISCUSSION. 


Mr. Henry M. Sayers, who opened the discussion, thought 
the author was on the right track as regards the cause ot 
corrugation. Тһе rolling-stock, in his opinion, was the culprit. 
There were more ways than one in which the rolling-stock 
brought about the result described under the general heading 
of corrugation, and there were more kinds of corrugation than 
one. Further, the corrugation generally found on tramway rails 
was of a fairly constant character, but he did not propose to 
go into an analysis of the different kinds. What he would like 
to point out was that all the actions mentioned by the author 
of the rolling-stock upon the rails reduced themselves to one 
character; they were all chattering actions. The action of a 
studding axle was a chattering action; it chattered just as a 
badly-fitted window-sash, or drawer, or lid. Flange grinding, 
which might be caused by the skewing of axles, or by rai 
being out of gauge, also produced chattering of a slightly 
different character; but it was a chatter. Wheels of different 
diameter running on curves, or wheels of the same diameter 
running on curves, produced a torsional vibration of the axle. 
The axle twisted a little as between the two wheels; up to a 
point at which the torsion overcame the adhesion of the wheel 
on the rail, and then slipped, so it might be said that vibrations 
of a short period, or chattering caused in a different number 
of ways, led to corrugation. А rather common occurrence was 
to see corrugations on one rail only. Very frequently it was 
the outer rail of a curve. There, he thought, it was clearly 
due to the torsional vibration of the axles, due to the fact that 
one wheel'or the other must jump. because they were travelling 
over a slightly different length of route, and, of course, they 
must make the same number of revolutions, and therefore 
there must be a jump on one side or the other. It was very 
often the case that the one rail corrugated was the inside rail 
on double track roads; that nearest to the centre of the road 
towards the higher of the two rails owing to the camber of the 
road. It was, of course, much better to lay the track quite 
level, but the requirements of the road authority usually inter- 
fered with this, but it was quite common to compromise by 
giving half an inch as between the two rails. That amount of 
camber was sufficient to put a little more weight on to the 
higher rail than on to the lower rail, and therefore if any 
slipping occurred from either manufacture or difference of 
diameter in the two wheels, the higher rail was the one that 
was more likely to get punished. The author did not think 
that braking orodnead corrugations. Personally, he had some 
reason to believe it did. The only corrugations he had ever 
seen on cable tramways were at places where braking of every 
kind was applied. On the Edinburgh cable lines on the north 
side termini in North Frederick Street and North Hanover 
Street, where there was a rather steep down-grade towards 
Prince’s Street, every car coming down to the terminus put its 
brakes on, and at each of the termini there were very pro- 
nounced corrugations on the approach road. In some of the 
District Railway stations, since electrification, corrugation on the 
approach side can be seen. It was very little, because it never 
had time to develop. There was severe pressing action, and 
the corrugation never had time to get very deep. With regard 
to roaring rails in Indian experience, in Mr. Movle's paper 
there were a number of reports by Indian railway officials. 
The superintendent of the Burmah railwavs said :—‘‘ Roaring 
rails are generally tound at approaches to stations where brakes 
are first applied. They are more frequent amongst the 414 Ib. 
rails than amongst those of the heavier sections, which is prob- 
ably due to the lighter rails having undergone more work. 
There are no roarers amongst the iron rails. This noisiness is 
caused by the wheels rolling over slight corrugations on the 
head of the rails." These corrugations may be due to the 
repetition of the following process: ''The application of the 
brake lifts the wheels from the rails: when this happens the 
brake ceases to act, and the wheel falls down on the rails, the 
brake then begins to act again, and so on, the flexibility of 
the spring accentuating this undulatory motion." The locomo- 
tive superintendent remarks, ‘‘Roaring rails may Бе found 
approachinz every station between Prome and Toungoo, where 


the rails are about ten years old, or older, C heavier sle 
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over them. "The worst places are just above where the brakes 
are first applied witn trains at high speed, wnen skidaing rarely 
or never occurs. .As the station yard is approached, where 
more or less skidding constantly occurs (with decreasing speed), 
there is not a sign ot the roaring corrugations, but the rails are 
smooth and brightly polished. ‘the rails approaching Krunnen- 
dine from the north on the up line are now commencing to roar, 
being just about ten years old. l have detected no roarers 
north of Toungoo yet, though the line to Mandalay is now 
eleven years old, but the trattic has not been heavy. The old 
rails laid into the Meiktila branch a few years ago are roaring 
badly. 1 feel convinced that the corrugation action on the rails 
is produced by wheels being braked with maximum retarding 
torce, Which is just short of skidading—that is to sav, a force 
on the tyres rather less than the w«igut ot vehicles on rails. 1 
also ieel pretty sure that this is brought about by a vibratory 
action, set up in the bearing springs by the jolts occasioned 
in passing over the rail Joints; but why steel should thus suffer 
and not iron Í cannot do more than guess. І, however, hazard 
an opinion that the mischief will be confined to the steel made 
in the early 'eighties of the expiring century, all of which has 
an excess of manganese. This same steel rusts fearfully, as we 
know only too well to our cost in maintaining rolling-stock, and 
the rusting occurs in a pitted form very much allied in appear- 
ance to the corrugations formed on the rails." Не had seen a 
very large number of examples of the same thing on tramways. 
He had the curiosity to make a sort of survey of the London 
County Council tramway from Kennington Gate to Streatham 
about eighteen months ago. The line had been running elec- 
trically for about eighteen months. There were ten places on 
one track where corrugations were very evident. іп every 
case but one it was approaching a stop. ‘The one exception was 
on the downward road on Brixton Hill, where the cars have the 
brakes on all the time. He took it that corrugations were set 
up in that case by slipping and skidding. 'The wheels alter- 
nately slipped and rolled, and that was another cause of chat- 
tering. The great lability of tramway rails to this intliction 
as compared with railway rails was due to the fact that they 
were all grooved rails, and that the flange was much too near 
the foot of the groove. The author's observations confirmed 
that, for he found corrugation occurred on checked curves on 
electric railways. A checked curve was very nearly equivalent 
to a grooved rail. He should have thought it was possible to 
get over the difficulty in that case by increasing the distance 
. between the running rail and the check rail On tramways 

they could not make the groove what they liked. The old 
tramway groove was one inch wide. By great perseverance 
the Board of Trade had been induced to increase this to 1j in. 
on the straight and 14 in. for curves. ‘This was some improve- 
ment. 1% was not possible to compensate curvature on tram- 
ways by widening the gauge. The proper way to lay a tram- 
way round a curve was to consider the wheel base, wheel 
diameter, and flange dimensions, of the rolling-stock that was 
going to run upon it, and to gauge the curve by a template, on 
which the wheel and flanges are repeated. Then the gauge of 
the line was parallel to a radius of the curve in the centre of 
the track or wheel base, and this gave the best result. But 
limits were quickly reached. In the case of a 3 ft. 6 in. gauge 
tramway, with 6ft. wheel base, & in. flange thickness, and 1 in. 
groove, it was impossible to run round a 5 ft. curve without 
flange binding. Flange binding undoubtedly set up corruga- 
tions unless 1t was too severe, and then the corrugations did not 
exist; everything was carved out, and there was a groove. The 
author had suggested that it was the common practice to run a $ in. 
flange in a 1 in. groove. He did not know that this was done 
now. He had tried to do it himself, and found a good many 
years ago that the flange broke. If there were any instances 
in which it was now being done this might account for the 
affection for steel-tyred wheels. $£ in. was the greatest thickness 
practicable for a 1 in. groove, whilst on standard rails for 
lj in., 2 in. was possible, but not much more. The author fur- 
ther stated that steam tramway rails had in many cases corru- 
gated when run over by electric cars. He would like to know 
where that had happened. In nearly every case in his experi- 
ence steam driven tramways, when converted to electric trac- 
tion, had been relaid completely. Не only knew of one excep- 
tion, and no corrugation took place, due to the fact, he be- 
lieved, that the rails were very early steel rails. So much for 
the causes of corrugation. What was the real effect? What 
was corrugation? Не suggested that the effect of the chatter- 
ing which he had mentioned, was that the table of the rail was 
rolled up in little hillocks, the rolling up and the depression 
corresponding to the jumping and the grinding of the wheels; 
the alternate jumping and grinding. The auickest and easiest 
way of detecting corrugation on tramway rails was to get a good 
side light on the rail. and to walk along parallel to it, and then 
one saw burnished pieces of rail reflecting the light like little 
plates of silver. There was a very fine example of this on the 
Brighton Road in Crovdon on a sunny afternoon, For steel to 
roll under pressure in that fashion it must be ductile and 
tough, but if we used hard rails instead of ductile rails, these 
corrugations would not occur. English steel rail rollers would 
not make hard rails: they simply refused to. and rejected anv 
specification of that kind, and said they would not or could not 
make them. They had been supported unfortunately by the 


Engineering *tandards Committee. The British standard speci- 
fication tor traction rails allowed the carbon to vary Irom ^4 to 
‘95 per cent. (the correct specification, as dictated by experi- 
ence, would not allow less carbon than `6), manganese ‘7 to one 
per cent., and phosphorus and sulphur up to U'U8. Each ot 
these constituents were too high. ‘Lne manganese, he thought, 
somewhat assisted the cold rolling, but English makers said 
that if a high carbon rail was required, there must be high 
manganese, or the rail would be brittle. He should not be 
afraid of a brittle rail so long as it were a hard one. Very 
good proof that high carbon rails do not corrugate was found 
in the fact that many lines built of these nine years ago—Ger- 
man and Belgian rails—showed no corrugation. ‘Lhese ines 
were the lines built by the British Electric Traction Company 
between 1898 and 19.5. ne B.E.T. Company had been aa- 
vised that they should have hard rails. As they could not get 
them in this country they bought them from German and 
Belgian makers. They bought at least £10,000 worth, and he uiu 
not know ot a single instance where these rails were laid where 
corrugation had occurred to any noticeable extent. On one 
line, thirty miles long, there were only 60 ft. of corrugation. 
The rolling-stock on this line was of the most diverse character. 
There were four-wheel cars and bogie cars of many manufac- 
tures, and different types and weights; single-deck and double- 
deck cars, but the thing that differentiated the line trom ary 
other was the hard rails; `6 carbon, high silicon, and low 
manganese, and, of course, low phosphorus and sulphur. Не 
theretore suggested that harder rails ought to be adopted to 
help bring about a solution of the corrugation problem. 

Fror. C. A. Carus WILSON said a good many suggestions had 
been made as to the cause of corrugation, and Mr. Panton had 
attributed it, in the main, to interior rolling stock. Before 
quite taking that point of view, he would like to outline brietly 
what, as far as he could see, was known of corrugation at the 
present time. The first and most outstanding fact was that the 
corrugations took time to appear on a road. ‘This was proved 
by the fact that some tramway managers had run for two or 
three years without corrugations, and then, after three or four 
years, the corrugations showed up. This.was a very illuminat- 
ing fact, because it gave an indication that there was some 
process taking place either in the rolling stock or on the track 
which was necessary for corrugation, and the question was, what 
is that process? It seemed to him that it must be a process of 
deterioration of some kind, either of the rails or of the rolling 
stock. Then, a further fact was that corrugations, when they 
did occur, did so, as a rule, on the outer rails of large radius 
curves. This seemed to support Mr. Panton’s view that one 
cause of corrugation was a certain skew action, because of the 
essential peculiarity of the passage of a four-wheel car or a four- 
wheel truck round a curve. Another fact that had been much 
debated, and which had been raised by Mr. Sayers, was with 
regard to the rail. It had been laid down that corrugations - 
were due to the rail by reason of its being too soft, or rolled 
wrong, or something. One of the most instructive tests which 
seemed to him to have settled this point was the exchange of 
tracks, 1.e., a section of a roaring track was exchanged with a 
section not roaring or corrugated. What happened? 'The smooth 
ral began corrugating and the corrugated rail became smooth. 
If this meant anything, it seemed to him to go a very long way 
to clearing the rail of the responsibility of the corrugation. 
With regard to Mr. Sayers' point that hard rails would solve the 
ditficulty, he pointed out that on one occasion two test pieces 
of rail were sent him from India. One was very badly corru- 
gated and the other was smooth. The smooth rail was cut up 
for testing purposes in the ordinary way, but the corrugated 
rall was so hard that it could hardly be touched by a saw. 
That rather militated against the theory that a hard rail would 
prevent corrugations. It has also been stated that the corruga- 
tions were due to the action of the rolls, but it seemed to him 
that this was put out of court by the simple fact that the pitch 
of the corrugations does not correspond with the distance on 
the pitch of the circle of the pinions which work the rolls. In 
view of all this he could not see that the rail was in any way 
responsible for the corrugations. The question of the way in 
which the road was laid was quite another matter. Тһе remark- 
able peculiaritv of the corrugation problem was that one rail 
might be badly corrugated and the one next to it perfectly 
smooth. 'This must be due to the way the rails were laid. 
Very few rails were laid absolutely true to gauge, and there 
were always slight variations in the level of the rails from 
point to point. This suggested the possibility that corrugation 
was due to this irregularity in the track, which caused the 
wheels of the car to make an attack, as it were, upon the rails 
at that point, always in the same way. He did not share the 
opinion of those who attributed corrugation to vibration of the 
track. 'l'his was one of the reasons put forward in the paper, 
but he thought it ought to be shown how the track did vibrate. 
A point which he would put forward was that the local con- 
ditions of the track had a great deal to do with corrugation. 
Those who had read Mr. Moyle's paper, referred to by Mr. 
Savers, would be struck bv the outstanding fact that most of the 
corrugation in India took place on track laid with burnt brick. 
and that when the burnt brick boxing was taken away—not 
the ballast under the sleeper—the roaring ceased. This showed 
that the character of the ground in the neighbourhood of the 
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track had a good deal to do with corrugation. From his experi- 
ence he had come to the conclusion that the existence of 
macadam sides to the track, where very hard and gritty dust 
was produced, was very favourable to the production ot corru- 
gation. Speaking generally, therefore, the three things shown 
by experience to be contributory to corrugation were: (1) some 
deterioration in the rolling stock, (2) irregularities in the track, 
(3) local conditions. Mr. Panton's paper was conined prac- 
tically to the staternent that corrugation was due to defective 
roling stock, and he undoubtedly gave proof of the existence 
of distorted trucks, and he showed how such distorted trucks 
and such displaced axles could, when moving at speed, injure 
the rail. But it appeared to him that the paper did not show 
more than that. ‘The paper did not show the connection between 
the flange action, as it was called—either on the curve or on the 
straight—and the corrugations. The author only said in a 
general way that the attack of the flange on the rail created a 
chattering action, but to his mind this was not at all satis- 
factory. Very much more than that was wanted. Further, he 
was not at all sure that he followed the author’s argument that 
the distortion of the truck was due to side-gearing. His opinion 
was that the tendency of the two geared whedhs to get apart 
{гот one another was entirely balanced by the motor frame 
which held them both. In support of his theory the author 
gave the case of the Liverpool Overhead Railway after the 
change to single-ended geared axles. But had he stated the 
whole facts here? He believed that the original motors on the 
Liverpool Overhead Railway were 40 h.p., and that the average 
speed was 15-16 miles per hour. But when the geared motors 
were put on, the motors were 100 h.p. and the speed was increased 
to from between 16 and 22 miles per hour, an increase of 40 per 
cent. In rounding curves, this would mean an increase of 100 
per cent. in flange action. Surely that was the reason why 
troubles occurred when the change was made. We wanted to 
know a great deal more before the author's theory could be 
accepted, although it might be correct. Until then the problem 
could by no means be regarded as solved. Tests were now being 
carried on, and at a later date he hoped to have the opportunity 
of communicating the results. At present the results obtained 
were not quite conclusive. 

Mr. Worsy Beaumont said he would not enter upon what he 
considered to be an explanation of the troubles arising from 
corrugation, for it would take him too long; but he would refer 
members of the Institution to а paper which he read before the 
Institution of Civil Engineers in 1876, which was an explanation 
of the then unexplained causes of the fracture of railway tyres, 
especially the causes which led to the fracture of those tyres 
between, and not at, the holes for the bolts which hold the 
tyres on the wheels, by the methods then adopted. He would 
also refer members to the paper that he had read only a few 
years ago before the British Association, describing the appli- 
cation of the same reasoning to the fracture of railway rails, 
an explanation which was subsequentlv brought out fully in the 
report of a Itoyal Cominission some time afterwards, which dealt 
with the fracture of railway rails after certain severe accidents 
had happened. The main reason for the origin of the stresses 
which set up fractures on tyres and rails was the rolling action 
of the wheels on the rails, that rolling action being more and 
more severe with the sinaller wheels and the heavier loads. In 
various ways engineers were constantly making use of the fact 
that it is possible to roll steel even of considerable hardness, 
cold, changing its form simply by the exercise of pressure of a 
rolling thing upon a mill, and it was somewhat strange that 
they should expect to, and did get, certain results in various 
sorts of manufacture; yet they somehow expected that these 
same results would not occur when a small tramway wheel, 
under a heavy load, was run upon tramway rails. It had been 
succested in the discussion that this action did not take place 
on railways, or that it took place only in a certain few cases, and 
` that there were various special reasons for its taking place when 
it did. As a matter of fact, an examination of the records of 
the growth of corrugation showed that it had taken place eVery- 
where wherever there was any considerable weight running on 
газ. It took place irregularly just as it took place regularly, 
under what seemed to be the same conditions of tramways in 
London or elsewhere in this country. It was felt more severely 
and developed more rapidly on the outer curves and the rather 
larze curves on tramways in London, but it was also found 
that it sometimes occurred as quickly on the inner curves. It 
was found that it took place on many tramways more rapidly 
on the larger outer curves than it did anywhere else, for reasons 
which were obvious, with the extra weicht upon the table of the 
outer curve as a tramway car runs along it even at moderate 
speeds. was taken into account. Personally he felt quite satisfied 
that the rolling operation which took place, necessarilv took 
place in such a way that the material was pushed forward 
gradually and would be extruded if it were a soft material: it 
was pushed forward until it was run over bv the running 
wheel, and then compressed or hammered until, in fact, it 
became so hard at these places that it could hardly be touched 
with any instrument. "That that must take place with almost 
precise regularity as to distance apart on апу one given rail in 
a given position, and that the different distance. or he might call 
it the pitch of the corrugation, would denend almost entirely, 
so far as the rail itself is concerned, on its position; not that 


either the rail that was more rapidly corrugated or the one that 
was less so, was necessarily bad аз to composition. He was 
sorry that he had only noticed the paper that day, and had not 
been able to prepare any figures such as would be considered 
necessary to support the views that he had brietly outlined. 
He had for some time had the intention of drawing.up a short 
paper on the subject, and hoped that he would yet be able to 
do so. His few remarks were intended as an indication of what 
this trouble was, and to show that the cause must continue so 
long as the materials used are what they are, and so 
long as the operations that were going on were precisely like 
those that were used in manufacture, to bring about results 
which were known must come, and which were depended upon. 

MR. W. C. C. HawiAYNE said he would like to support 
Mr. Sayers remarks with regard to the hardness of rails. 
Until the British Standard specification came out he was in 
the habit of using nothing but a very hard rail such as Mr. 
Sayers described. Pracucally the whole ої the rails he 
used came trom Belgium, and in not one single case had he 
ever had corrugation; it had only been during the last year 
or two, during which he had used English raiis, that he had 
had any case of corrugation. The Belgian rails reterred to had 
been laid six or seven years. 

Mr. W. M. MonDbEÉY said he would like to relieve the 
minds of any engineers present who might think they sould . 
not get hard rails in this country. lt was true that the 
British Engineering Standards Committee had adopted what 
was called a British Standard specification for rail composi- 
tion, but it was not adhered to in all cases. One case had 
come within his experience in which he and his partner had 
been responsible for a large quantity of rails. They speci- 
fied a hard rail. At that time the British Standards speci- 
fication had been issued for some months, and when the in- 
vitation for his tenders was issued the British makers all 
came to him and said they could not make rails to that 
specification, but would do so to the British Standards speci- 
fication. Опе of the mest important British firms said it 
was a physical impossibility to make rails to his вресібса- 
tion. He replied that he was sorry to hear it, but he was 
determined to have them, and knew he could get them from 
abroad. The specification in question was accepted by 
foreign railmakers, whereas all the British makers quoted to 
the British Standards specification. He recommended the 
acceptance of the foreign tender, but, unfortunately, his 
clients did not accept the order within the specified time, so 
that the foreign firm declined the order when it was offered 
them. He thereupon re-issued his specification, with the 
result that nearly all the British makers quoted on the terms 
of that specification, and the very firm who said originally 
that it was a physical impossibility to make rails to that 
specification got the order. 

Mr. J. S. WARNER reterred to the sentence in the paper 
that ''recent trucks had been designed to permit of the 
wheels and axles moving laterally upon curves, but how 
much lateral play can be expected with a 3 in. flange run- 
ning in а 1 in. groove, admitting inequalities of gauge?" 
Would the author mind mentioning the truck he had in 
mind ? 

Mn. PaNTON said it was the Peckham and McGuire. 

Mr. WaRNER: Does the author really consider that the 
truckmakers intended the $ in. flange to be moved in a 1 in. 
groove ? 

Mr. Panton: I should not think it would be the truck- 
makers. It would be the specification. Engineers vary in 
their views regarding the size of flange and groove. 

Mn. J. S? Warner said he took it that the author had in mind 
the McGuire '' A1" suspension and a somewhat similar Peckham 
suspension, the idea being, of course, a very old one, as it was 
used quite thirty years ago by Grondona, of Milan. Anyone 
reading this paper would surely take it that the author thought 
the truck makers were so stupid as to think the quarter of an 
inch clearance of the three-quarter inch flange in a one inch 
groove had anything to do with the lateral movement of the 
wheels and axles, either upon curves or so-called straight track. 
He wished particularly to point here to a too common fallacy 
that any such movement on the tread of the wheel is expected or 
obtained. The real object of these particular transverse sus- 
pensions, in which the axles are all the time held parallel to each 
other by the yokes, is to give, on entering curves, a slight 
cushioning effect. On a ''straight " track which is comparatively 
sinuous as compared with the mathematical straight line, the 
suspensions ought to allow a relative movement between the 
wheels and the car body, and not a relative movement between 
flange and groove, as is clearly implied by the author. Even on 
a curve these movements do not affect the relation of the flange 
to the groove in the slightest, because the angle the wheels make 
with the groove remains the same, in spite of a transverse dis- 
placement of those wheels relatively to the car body. Не 
trusted the author, in his reply, would make this quite clear, as 
it was a matter of extreme importance, and until such simple 
points were thoroughly grasped we could hardly hope to arrive 
at an analysis of the complex combination of causes which 
affect the peculiar phenomena known as “Rail Corrugation." 

The author having expressed a desire to reply in the Journal, 
a vote of thanks was accorded him for the paper. 
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UNDERGROUND MAINS 


T the Yorkshire district meeting of the Leeds section of the 

Institution of Electrical Engineers on Thursday, Mr. W. M. 
Rogerson said that the great diversity of opinion among en- 
gineers as to what system of mains to adopt no doubt could be ac- 
counted for by the fact that certain districts which may be quite 
suitable for one system would be quite unsuitable for another ; for 
instance, bare copper conductors might be quite suitable when 
there is ample room under the footways, where good drainage 
can be secured with straight runs and where arrangements are 
to be easily made for the removal of explosive gases, but bare 
copper conductors would be utterly unsuitable for a district or 
town where the streets are narrow, drainage ditlicult, owing 
to the water-logged condition of the sub-soil, and where gas 
pipes no longer keep their contents within themselves owing 
to old age having told its tale in the form of corrosion caused 
by the surrounding soil. 

The paper than dealt seriatim with the different types of 
cable апа methods of laying. He reterred to the importance 
of sealing the ends of lead-covered cables during laying, and 
in the case of drawn-in systems, the necessity that if drawn 
into conduits the greatest care should be taken that no burrs 
or rough places are left in the interior of the conduits, that 
before any cable is drawn in a ''rat" of a diameter slightly 
less than that of the conduit should be drawn through it, and 
that the cables should be well greased with thick grease while 
being drawn in. | 

Owing to the necessity of watching continuously that the 
necessary continuity of the lead and the sealing of the ends 
and joints is attended to (points which may be easily neglected 
by careless workmen), Mr. Rogerson thinks lead-covered cables 
are unsuitable for a large system of distribution where tappings 
for services are taken off frequently, and disconnecting and 
other boxes are at close intervals. When, however, these cables 
can be used for feeders, and in long lengths, the author anti- 
cipated no trouble except through electrolysis, which 15 so 
often the result of carelessness. 

With regard to electrolysis, the paper continued :' Where the 
middle wire of a three wire system is earthed, minute currents 
tend to pass from it to the negative conductor, unless the ends 
of all the dielectrics are hermetically sealed. If current, even 
in minute quantity, is allowed to get on to the lead sheath of 
the cable, electrolysis will soon result, and the only method of 
satisfactorily preventing this is to use end and connecting boxes 
filled in with suitable compounds. Compounds for the filling 
of joint boxes should receive the greatest amount of considera- 
tion, as compounds are often sold which are quite unsuitable for 
the purpose for which they are intended ; thev should have, of 
course, high insulating properties, be free from brittleness at 


ordinary temperatures, with a fairly high hquefying pou so ` 


that they have no tendency to drain away from the sleeves or 
boxes and run down into the cable. They should, however, 
be as liquid as possible at high temperatures, so as to easily 
be poured through small plug holes and run freely into all 
corners and spaces of the boxes, &с. In fact, it is far better 
to buy these compounds from the makers of the cables them- 
selves, who have then their own credit at stake. 

There is no doubt that the source of current which is most 
likely to cause electrolytic action is current which gets on to 
the lead covering from imperfectly made joints or end con- 
nections, and it 1s only by the greatest care being used to see 
that these are made as perfect as possible that this trouble is 
to be avoided. In addition to the electrolysis of the metal 
sheathing due to “© creeping,” there remains its protection from 
the effects of stray currents. These currents are generally 
credited as originating with some tramway system in the district, 
and, if once they get on to the lead, should not be allowed to 
leave it again if possible, except by some metallic path. It is 
therefore usual to earth all lead cables at any negative feeding 
point on a tramways system as well as at any other point where 
the lead is found to be positive to the earth. Where this is 
done it is, of course, necessary that the lead should be made 
continuous throughout its whole length. 

The author has not so far had the slightest trouble with 
electrolvsis from stray tramway currents where the proper 
precautions have been taken to guard against them. He knows, 
however, of several cases of electrolysis on distributing пеё- 
works where the prover precautions have not been taken to seal 
the cable. ‘creeping " has then occurred, making the lead sheath 
as well as the cable alive. It is for this reason he does not care 
to use lead-covered cables for distributing networks. 

The life of rubber cables drawn into conduits is generally 
very short, owing to the ravid deterioration of the rubber itself, 
althourh some lengths of rubber cable have been found which. 
when drawn out at the end of 10 or 12 vears' use, have been 
in absolutely as good condition as when laid down. The author 
believes. however. that this would not hold good to-dav, as the 
general qualitv of rubber-insulated cables is certainly not nearly 
so good as it was 10 or 12 vears ago. The deterioration of 
rubber cables is generally due to condensed moisture, which, if 
in any great quantity in the conduits. is very detrimental to 


rubber. The deterioration is not due, as is sometimes supposed, 
to the water soaking through the dielectric, but to chemical 
effects which gradually decompose the rubber, the moisture 
being often of an alkaline nature, which is very rapid in its 
action. Where cheap, low grade dielectrics are used, the re- 
action between the moisture and sulphur (which plays the chief 
part in these reactions) is, of course, greatly facilitated. 

With bitumen cables drawn into conduits, Mr. Rogerson has 
had generally very little trouble, as bitumen appears to stand 
the variation in climatic conditions much better than rubber. 
He adds, however, that bitumen cables are somewhat susceptible 
to chemical influences, especially to alkalies, and a large amount 
of trouble has been experienced where these are present. Where 
contact is likely to arise with alkaline matter, there is no doubt 
that the solid system of laying should be adopted, as this 
system certainly forms a far better protection for the cables. 
Care should be used with bitumen cables to avoid great local 
pressure and to distribute the pressure over as great an area 
of the cable Surface as possible. Where this type of cable is 
taken round sharp corners, &c., so that the whole weight 
comes on а small surface, there is sure to be trouble sooner 
or later. An objection often taken to bitumen cables is the 
liability of the conductor to become decentralised. This has 
been greatly overrated, and the author has never found it to 
occur except where the cable has been considerably overloaded 
and so heated up. Where there is danger of overloading this 
class of cable, a paper sheath may be used covered with vul- 
canised bitumen, which will entirely get over the objection. 
With a paper sheathed bitumen cable of course proper sealing 
ends must be used, as with lead-covered cables. 

The author is of opinion that undoubtedly the best method 
of laying bitumen cables is on the solid system, either in 
wood, asphalt, or earthenware troughing, and mentioned the 
following details that should be observed. Wood troughing 
should be well and solidly made, and treated with Stockholm 
tar as a preservative; in some cases he has used creosoted wood 
troughing, although he has heard that the oil is liable to attack 
the bitumen used for filling in the trough. Не has found, how- 
ever, that if attacked at all, it is only in the slightest degree, 
and is rather inclined to think that perhaps this 1s more of an 
advantage than otherwise, as the soft compound near the wood 
tends to fill up any cracks which may develop in the harder 
bitumen near the cables. No doubt the weak point or points in 
a solid system are the bridge pieces which are used to support 
the cable away from,the trough. These are usually made of 
porcelain or hard wood impregnated with a preservative; which- 
ever of these two forms is used, I have found that sooner or 
later moisture will percolate to the cables, and trouble occur 
at those points where the cable itself is touching the bridge 
pieces. I have lately, however, used bridge pieces made of 
somewhat harder bitumen than that used for filing up the 
trough, and these seem likelv to prove satisfactory. "The pieces 
are cast in moulds at our own works from the sediment lett in 
the bottom of the bitumen pans, and when in position unite 
with the hot bitumen poured into the trough, making one solid 
mass. I have also used asphalt troughing for the solid svstem. 
chiefly for old rubber cable, and so far this has proved quite 
satisfactory. This troughing is supplied in lengths of about 
four feet, and the asphalt is moulded in a sheet-iron trough to 
give it a mechanical protection until laid in the ground. A 
heated jointing iron is inserted between the ends of two troughs, 
which after they have become quite soft are firmly pressed to- 
gether so making a continuous trough. After the cables are 
laid in, bitumen is poured to a little above the level of these 
cables, and after the bitumen has set, the whole is filled up 
with asphaltic concrete. This makes, if properly done. a 
completely watertight job, and it also has the great advantage 
of doing away with bridge pieces. 

Steel-tape or wire-armoured cables, laid direct in the ground. 
if the same amount of care is taken in bonding the lead and 
sealing the joints as with plain lead-covered cables, and the 
cable is well protected from ashes, water containing acids, &c., 
has been, in the author's experience, the least costly in upkeep as 
well as the cheapest to lav of anv form of cable. Tiles, or creosote d 
wood boards, &c., should be laid on the top of the cable, so as to 
call the attention of any person working above to its presence, 
and it should always be borne in mind that it is advisable to 
earth the steel armouring, and make it as far as possible con- 
tinuous, as well as the lead sheath, as if the lead and steel 
were at a different potential electrolytic action will surelv follow. 

The author then gave reasons for not recommending bare 
conductors of copner strips, and inquired what experience other 
engineers had had with a system, recently introduced, of bare, 
stranded conductors which are carried in an open stoneware 
trough. with socket joints. The conductors are supovorted at 
intervals with stoneware bridge pieces and wedged, the whale 
trourh beine then filled up with special insulating material in 
a semi-liquid form, and pitch-pine boards or baked tiles placed 
on the top as a protection. He suggested that there would he 
a danger of short circuits occurring in case of subsidence, and 
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duthcuity with moisture creeping up past the bridge pieces and 
wedges, and so to the conductors. 

lt has always been the author's practice to connect up the 
network as a whole and to insert disconnecting pillars in all 
distributors joining up separate feeders. Pillars alone are used 
for this purpose, so that the isolation of any feeder and its 
network of distributors can be promptly effected. Тһе ad- 
vantages of being able to disconnect any portion of the network 
are obvious, as a fault can then be located in a very short time 
without in any way interfering with the general supply. He 
also thinks it desirable to have plenty of disconnecting boxes 
or pillars in connection with the distributing network of any 
svstem, and usually fixes a box or pillar at every street corner 
or Where any lines of mains intersect for this purpose. The only 
tine when апу wholesale disconnection can be made for test- 
ing is on a Sunday, and even then only for a short time during 
the early morning. 

When underground boxes are used it 1s often necessary to 
send feur or five men to litt street covers, and then, some- 
times in frosty weather, this cannot be done except with the 
aid cf a fire and the liberal use of salt. 

As it is impossible sometimes to erect pillars in towns with 
narrow streets, Mr. Rogerson suggested that it should be pos- 
sihie to obtain permission from the owners of property abutting 
the street for boxes to be built into the walls of their premises 
on payment of a small acknowledginent, and that it would be 
of great advantage if this could be made compulsory in a similar 
manner to the fixing of wall brackets for tramways purposes, 
where the magistrates have power under some Local Acts to 
sanction this being done where good cause can be shown, even 
without the consent of the landlord. Pillars are so much to be 
preferred to underground boxes that any time or trouble ex- 
pended in obtaining permission to fix them is amply repaid, 
and in the end they are probably no more costlv, when the ccst 
of excavating and connecting up is taken into account. 

The question of ''fusing" underground networks was next 
discussed. The author admitted that this is perhaps one of the 
most difficult questions central station engineers have to deal 
with: some engineers were entirely opposed to it, but he had no 
doubt in his mind that, where a network is connected up as a 
whole, it is the right thing to do, despite the fact that when a 
fault develops, the fuses controlling the section upon which the 
fault occurs are not always the only ones to blow, but as there 
are alwavs other fuses in series with them, the section cut off 
mav sometimes be a large one. He had generally found, how- 
ever. that the trouble does not extend very far, and fuses have 
the advantage that it is generally comparatively easy to locate 
the position of the faulty main in far less time than would have 
been the case had fuses not been in use, and they also minimise 
апу damage which is likely to occur. The general practice he 
has followed is to insert fuses in all inter-connecting boxes and 
pillars, the fuses being arranged to vary current up to the safe 
carrying capacity of the main. With feeders, fuses are in- 
serted at the generating station between them and the "bus-bars, 
while the outer end of the feeder is clamped direct on to the 
feeder bars in the feeder pillar. Some engineers also insert 
fuses on the feeder at the feeder pillar end, but the author does 
not see any advantare in this, as, if a fault should occur on 
the feeder itself, the fuses connected between the feeder nilla- 
‘bus-bar. and the distributors should blow as well as those at 
the «tation end of the feeder, thus isolating the feeder itself. 

With regard to the fuses themselves, the author said: “I 
do not think that fuses of the enclosed tyve are to be recom- 
mended for the purpose of fusing a network, firstly on account 
of the expense of renewal, but more particularly on account of 
the dificuity of making sure if a fuse has blown or net: this 
has generallv to be done in a hurry and a clear view of the fuse 
itself should be obtainable at once. Copper and tin are also, T 

think. unsuitable, the first from the high temperature to which 
it mav be raised without blowing, which is not to be recom- 


mended in a confined situation such as a fuse box or pillar (these 


objections do not, however, refer to the station ends of a 
feeder. as for other reasons copper fuses are more suitable in 
this position). Tin is also unsuitable, as a violent eruption takes 
place when a fuse made from this metal blows on a short 
circuit. and the arc may spread in other directions to that which 
is wished for. The best metal I have found for use as fuses 
in pillars and underground boxes is aluminium, as when a fuse 
made of this metal is blown, the resulting arc appears to confine 
Itself into a very small space. and no violent explosion takes 
rlre. In consequence of this property, T have adopted, it 
throughout our svstem of mains with excellent results so far. 
There is а difficulty connected with the use of aluminium fuses, 
however, with which we had a great deal of trouble at first. 
It was fe» nd that considerable local action went on between the 
fnse itself and the conver clin which held it, resulting in con- 
siderable nitting both of the aluminium and conper. more espe- 
caly tm Зато situations. Тп several places this pitting was so 
had thet it became impossible to withdraw the fuses without 
either breaking or tearing them. After some trouble, however, 
the diffiltw was тегу simply overcome, by polishing the fuse 
strip. with black. lead where it came into contact with the 
ronner* this has been very effective, apd no trouble has since 
occurred." 


In a three-wire low tension network it is, of course, only 
necessary to fuse the two outer conductors, the middle wire 
being connected direct with plugs or bolts to the other middle 
wires at the disconnecting point. 

Referring next to the various fittings such as straight through, 
tee, and other boxes, the author condemned the use for 1п- 
sulating purposes of wood, or vulcanised fibre of any sort for 
outside work. Wood, he said, however well it may be impreg- 
nated, will sooner or later give trouble with moisture, and 
vulcanised fibre is absolutely useless in damp situations for the 
same reason. Slate he deems to be also unsatistactory, and the 
only material which he will rely upon for insulating purposes 
is good hard glazed porcelain, and even then he thinks it 
advisable to have double insulation wherever possible. Mr. 
Rogerson also laid stress on the necessity for easy access to 
connections in pillars, and more especially in underground boxes. 
With pillars, great attention is often paid to the front of the 
panels, while the back, where all the connections are made 
with the cables, is often neglected, so that when a pillar is 
erected and connected up, the greatest difficulty is often ex- 
perienced in making any alteration or addition. With under- 
ground boxes the covers are often bolted on, and a watertight 
joint made with red lead or similar substance. When an in- 
spection has to be made, nuts have to be taken off, and most 
likely a hammer and chisel used to loosen the joint. In some 
cases, certainly, winged nuts are used, but here again a proper 
watertight joint has still to be made. He finds that where 
the diving-bell cover is used, all these objecticns are overcome, 
and the additional advantage is also secured that any condensed 
moisture on the inside of the lid does not run down into the 
box itself, but, if the lid is made large enough, will trickle 
down outside the box. Care should, however, be taken to see 
that there are no holes in this type of lid before it is sent out 
for use. 

The last part of the paper compared the advantages of using 
single, multicore, and concentric cables. The greatest point in 
favour of single conductor cables is the ease with which each 
conductor may be dealt with individually while alive, as only 
one conductor need be dealt with at anv one time; services can 
be put on without in any way interfering with the general 
supply. Moreover, in case of a fault, say on a three single 
conductor system, unless the cables are actually touching (and 
perhaps not even then unless they be lead-covered), the faulty 
cenductor will not as a rule interfere with its neighbour, and 
it is usually an easy matter to locate and repair the fault before 
much damage is done and without any great interruption of the 
supply. To multicore cables the above remarks apply to a more 
limited extent. The author said, however, multiccre cables are 
not generally cheaper than singles. so that there is not much 
advantage in their use Making joints while the cables are alive 
has to be done with great respect in order to avoid short cir- 
cuits, and generally it is safer and better to make the cable 
dead than to take the risk. When triple concentric is used, 
both outer conductors have to be cut in order to tap on to the 
centre conductor, which is always a great disadvantage. There 
is certainly one advantage which concentrics have over any other 
form, in that the fear of trouble from electrolvsis is greatly 
reduced, as, if a leak cccurs on the inner conductor. a short 
circuit happens at once, though with a trinle concentric it may 
Һаореп that all three conductors are affected by the short, which 
may mean serious inconvenience to consumers while the fault is 
being renaired. On the whole, therefore, the author expressed 
his preference for sinele conductors. 

In conclusion, Mr. Rogerson reminded his hearers that under- 
ground mains revresent at least 50 per cent. of the capital outlay 
for which the supply station engineer is responsible. 


DISCUSSION. 


Mr. С. WirkiNsoxN (Harrogate), chairman of the Leeds Sec- 
tion, in onening the discussion, regretted that Mr. Rogerson had 
not referred to the cost of connectine up small consumers, for 
this was far too high in relation to the revenue obtained from 
the two or three lamos connected in each case. He next re- 
ferred to the difficulty in oreventing moisture from creening 
along the lead of the cable in the bitumen nockets emnloved in 
the usual pattern of ioint.box. and so reaching the insulation 
of the cable. He had overcome this by corrugating the lead 
so as to eive a longer surface. and also making the compound 
grip the lead better. The lead sheathing had, of course, to be 
bonded acress the box, and, in order to earth it better still, it 
had been his practice to bond it to 4 ft. 6 in. iron stakes driven 
into the ground. 

As Mr. Wilkinson was then obliged to leave the meeting. 
Mr. А. B. Mountain (Hudderfield) took the chair, and called 
upon Mr. Е. C. Raphael to continue the discussion. 

Mr. RAPRAEL. referring first to Mr. Wilkinson's remarks on 
the cost. of connecting un small consumers. said that he had no 
svmpathv with supplv station engineers on this score, for thev 
were deliberately spending monev on ‘‘publicitv ’’ departments 
to encourage this very class of consumer. Returning to the sub- 
ject of the paner, he regretted that Mr. Rogerson had not been 
able to explain why a three-core cable was no cheaper than 
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three single cables of the same sectional area, and pointed out 
that at any rate the cost of ducts and laying was less in the 
former case. He then indulged in some personal reminiscences 
of the troubles that had been experienced with lead-covered 
cables in tne early days of their adoption. Although contrary 
to present custom, he stil believed in armoured cables laid 
directly in the ground wherever circumstances would permit it, 
and preferred the joint-box with the lead jointed to a sleeve 
by a plumber's joint to the ordinary split-box with the pockets 
containing compound. ‘Lhe split-box joint was presumably 
cheaper, and he asked for actual figures of cost. The solid 
system in wooden triangles, he said, had never appealed to him 
as a real engineering proposition. The cable was first insulated, 
then covered with lead to keep out moisture, and all that should 
then be needed was some further protection against mechanical 
damage. Instead of that, the cable was surrounded with more 
insulation, and a wooden trough was used to keep this in posi- 
tion, and when all was done a good smart blow with a pick 
would pierce the lot just as easily as it would an ordinary 
armoured cable. The difliculty with the oppone bridges on 
the solid system, which had been referred to by the author, was 
ot over by using the U-shaped iron suspenders adopted by the 
ritish Insulated Company. On the question of feeder fuses, he 
‘emphasised the importance of using fuses on feeders rated at 
the full overload capacity of the feeder, and in this connection 
he suggested that a series of tests would be valuable to compare 
the overload capacities of ordinary lead-covered and vulcanised 
bitumen cables having the same copper section. He did not 
approve of abolishing the fuse carrier, and said that the ditfi- 
culty of not being able to see the fuse in fuse-holders on the 
Bates principle, had been overcome in a fuse which was ex- 
hibited at the Olympia Exhibition in 1905, in which the sleeve 
of the carrier could be turned round and had a peep-hole in it, 
which then came to the front. He asked Mr. Rogerson to give 
the names of the towns in which compulsory powers had been 
obtained for fixing wall backets, and to publish the standard 
clause in question, as it would be useful to have on record for 
future reference. 

MR. Еммотт said that the true test of a cable system was 
whether good service joints could be made in it in the wet and 
under all conditions. He favoured cables laid directly in the 
ground when they could be used. His experience as to the 
higher cost of three-core cables. as compared with three single 
cables coincided with that of Mr. Rogerson. On the question of 
maintenance, he mentioned that he had had feeders laid under 
a maintenance guarantee, for which onlv 1 per cent. of the 
capital outlay was paid. He disagreed entirely with those who 
did not wish to encourage working-men consumers, as these were 
eventually to be among the most important. Their load oc- 
curred at odd hours, such as earlv in the morning, and was 
most useful in levelling the load-curve. 

Мв. Е. Spencer (General Manager of the Halifax Corporation 
Tramways) referred to some of his early experiences in mains 
work, and makeshift joints and junction boxes. On a wet day 
the faulty boxes were easily discovered without tests by look- 
ing for dry places on the ground, which had been dried by the 
heat generated at the fault, and he could also remember 
wooden junction boxes were found to be full of boiling water. 

Mr. Н. Dickinson (Borough Electrical Engineer, Leeds) said 
that a good check on the proper sealing of lead-covered mains 
was to make the man who sealed them put his initials on the 
cap. He got over the ditħculty of finding suitable bridges for 
supporting cables on the solid svstem by making corrugated 
iron strips, which fitted tight inside the ducts and upon which 
the cables rested. These were made at the works by a simple 
machine constructed for the purpose. Electrolysis troubles were 
to be avoided by a proper use of negative boosters. Mr. Roger- 
son had said that the compound used for filling junction boxes 
should be free from brittleness, but he himself made a particu- 
lar point of its being brittle, so that the material could be 
chipped away easily when the joint had to be disconnected. If 
the compound had to be melted out, the fittings could not be 
used again. At Leeds he had had unfortunate experience with 
rubber cable. Mr. Wilkinson had referred to faults coming 
three at a time, but in his case they had frequently come seven 
at a time. With concentric cable he had had no trouble at all. 
His hivh-tension cable was lead-covered and armoured cable laid 
solid in earthenware troughs with tiles at the top, stamved 
* Electricitv," and the same system was used for L.T. cables 
to which nower circuits were connected. If the cables lasted 
five vears longer because of this extra precaution the аттоптпр 
was baid for. Thelper cent. maintenance contract mentioned by 
Mr. Emmott meant a 100 years’ life, and it would be a good 
argument to use with the Local Government Poard. He en- 
dorsed Mr. Raphael's remark as to the importance of overload 
capacity in feeders, and had no doubt that, even with paver 
over the copper, vulcanised bitumen cables would have less 
overload canacity than lead-covered cables. He failed to see 
that the paner would prevent decentralisation if the cable heated. 
He referred also to the possibility of wooden troughs perishing 
in the course of time. Finally. he advocated the keeping of a 
very complete record of the position of mains, their historv. 
the position of the services, joints. &с., and he was actually at 
the present time having his maps photogranhed and the photos 


deposited in the safe of another department so that the recoil 
could never be lost. 

Mk. MURDOCH (head of the Electrical Department, Halifax 
Technical College) said that pernaps tne reason of the ellicacy 
of aluminium tuses was explainable by the tact, mentioned in 
Prof. J. J. Thomson's book on conduction through gases, toat 
it disintegrated less than any other metal, t.e., that тежег par- 
ticles were set tree by the discharge. it might have something 
to co with the non-arcing property that the air was 1onised to a 
certain extent. һе corrosion referred to was because alumni- 
nium was electro-positive to brass and copper. He asked whether 
there was any actual record of cables having been pieced by the 
effects of surgings, for they were of very short duration. 

Mr. Mountain asked whether Mr. Rogerson had arrived at 
any definite conclusion as to the relative size that the middle 
wire of a three-wire system should have. In a small town 
the ratio of 0'6 to 1 was often too low, and even 0'7 times the 
section or equal section to the outer wires was necessary. 

Mr. Коськѕох, in reply, said that he did not experience the 
ditticulties mentioned by Mr. Wilkinson or Mr. Raphael in 
making good joints with split boxes, if the jointer cleaned the 
lead sufliciently. АН the quotations he had had for three-core 
cable were higher than for three separate cables, but he did 
not know the reason. He did not approve of iron bridge pieces, 
as he thought there might be danger of electrolysis where they 
touched the cable. ‘lhe overload capacity of lead-covered cable 
was higher than that of vulcanised bitumen cable, but he knew 
of a case—not at Halifax—where a 0°25 sq. in. bitumen cable 
carried. 1,000 amperes for many years. In reply to a question 
by Mr. Raphael, he said that his aluminium fuses were simply 
clamped by the ordinary copper jaws of the fuse-holder. The 
Halifax, Nottingham, and Liverpool Corporations had all the 
power to apply to a magistrate for compulsory consent to a 
reasonable demand on the part of the undertaker to fix wall 
brackets. Like Mr. Emmott, he had been given maintenance 
contracts for cables—500-volt. armoured cables laid directly in 
the ground, and also some laid on the British Insulated sclid 
system in earthenware ducts, at 1 per cent of the capital cust, 
and he presumed that this contract would be renewable for an 
indefinite time. Не had no dithculty in removing the compound 
from joint boxes with a hot spoon, and did not chip it out as 
Mr. Dickinson did. Wooden troughs would last if properly 
creosoted or Stockholm tarred. The size cf middle wire he 
adopted was generally half the section of the outers. His 
negative wire gave him more trouble than his middle wire. | 

The discussion of the paper will be continued at the Leeds 
meeting of the section next month. 


Mr. Rogerson has sent us the clause in the Halifax Corpora- 
tion Act of 1900 which refers to the attachment of buildings 
and brackets for tramway purposes. 1% is as follows :— 

The Corporation may, with the consent of the owner of апу 
building, attach to that building such brackets, wires, and ap- 
paratus as may be required for the working of the Corporation 
tramways by mechanical power :—— 

Provided that— 

(1) Where, in the opinion of the Corporaticn, апу consent 
under this section is unreasonably refused, they may appeal 
to a petty sessional court. who shall have power to allow the 
attachment subject to such terms as to compensation or rent, 
and otherwise as they may think reascnable in the circum- 
stances, or to disallow the same, and may determine by which 
of the parties the costs of the appeal! are to be paid. 

(2) Any consent of an owner, and any order of a petty 
sessional court under this section. shall not have effect after 
the owner ceases to be in possession of the building, but апу 
attachments fixed under the provisions’ of this section shall 
not be removed until the expiration of three months after 
any subsequent owner shall have given to the Corporation notice 
in writing requiring the attachments to be removed. Where 


such notice is given, the preceding provisions of this section 


shall apply and the petty sessional court shall have the same 
powers as under proviso (1). 

(3) The owner may require the Corporation to temporarily 
remove the attachments where necessary during апу re-cc n- 
struction or repair of the building. 

For the purpose of this section, any occupier of a buiding 
whose tenancy exceeds one year unexpired, and in the case 
of any other tenancy, the person receiving the rack rent. shall 
be deemed to be the owner. 


London County Council Meter-Testing Regulations.--With re. 
ference to the proposed new meter-testing rules of the London 
County Council (see Electrical Enaineering, February 21st. 
р. 529). the various London Snpply Companies have lodged 
an obiection with the Board of Trade against clauses 5. 8, and 
9 of the proposed rules, and also against the scale of fees, and 
suggesting that the Board of Trade should vostpone their ap- 
proval of the same until the Department is in possession of the 
revert of the Engineering Standards Committee, who are at 
mnresent drawing up a specification for electricity meters. The 
Electricity. Committee of the Fulham Borough Council hare 
also considered this matter, and have decided that a simil 


а ат 
objection should be made to the Board of Trade, 
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CENTRAL STATION SUPPLY ECONOMICS 


qa discussion on Mr. A. M. Taylor's paper, read before the 
Birmingham local section of the Institution of Electrical 
Engineers on February 13th (see ELECTRICAL ENGINEERING, 
February 21st, p. 547, and February 28th, p. 370), was resumed 
on Wednesday evening, March 13th. 

A written communication was received from Mn. A. WYLLIE 
(Walsall), of which the following is an extract :— 

The pape discusses the relationship between standing and 
‘unning charges, and claims that the standing charges are much 
higher than is generally supposed. Mr. Taylor is of the opinion 
that if a power load can be obtained to keep the plant fully at 
work during hours when it is not required for other purposes, a 
price may be charged for such power which need not include 
anything for standing charges, the lighting and traction loads 
bearing the whole of them. ‘This is the ideal power load which 
the author describes as ‘оѓ moderate dimensions," “not unduly 
developed," and ''restricted in amount." By these phrases he 
means a day load which would never exceed the maximum 
winter load for other purposes. If the power load was greater, 
for instance, than the evening load, aczording to Mr. Taylor, it 
would need to bear some of the standing charges. The only way 
to obtain such a load is by restricting the hours of use or by 
the aid of storage, either in sub-stations or on individual con- 
sumers' premises. Something might be said for the first case, 
which, however, Mr. Taylor dismisses ‘‘on account of the weak- 
ness of its financial aspect." For storage on consumers' premises, 
I doubt if anything at all -can be said, on account of the com- 
plications, difficulties, inefficiency, and expense. 

I propose now to deal with some of the points in the paper in 
detail. The third definition at the beginning of the paper is 
confusing. The average load Mr. Taylor would reckon in 
b.h.p. hours. Load may be reckoned in h.p., but certainly not 
in h.p. hours. Also the phrase, ''given out or absorbed," should 
be omitted. The supply station is only concerned with the 
energy delivered to the consumers' terminals, and the energy 
given out by the motor does not concern the question in any 
way. The definition should then read, ‘‘Consumers’ load factor 
is the ratio of the average load to the maximum possible load.” 
The definition of internal diversitv factor needs alteration. "The 
words “аё any instant” should be omitted. There can be no 
question about the maximum loads on the consumers’ premises 
at any instant, for at any moment they can have only one value, 
and the station load considered should be the actual maximum 
load and not the load at any particular moment. 

With regard to the equation given at the end of the definition 
of unrealised diversity factor, the word ‘‘average’’ should be 
struck out. The corrections to the definitions that I have made 
are not for the purpose of making them fit my own ideas, but 
they are simply Mr. Taylor’s own definitions, with the essential 
alterations necessary to give them anv consistent meaning. 
The equation is the natural corollary of the definitions when 
corrected. 


Let X be the average load on Station. 
oo X ss Maximum ji E 
» 12 ,, sum of consumers’ max. loads (what Mr. Taylor 
calls the max. possible load). 


e e) | sZ Station load 
load factor = > ^ 4 тыры у factor= Х 


In an earlier paper Mr. Taylor repeated with some emphasis 
that the diversity factor is the reciprocal of the consumers’ load 
factor. The above equation shows clearly that this is not so 
except in the very special case when Х = У, that is, when the 
load on the station is quite uniform. The equation is of no use 
at all, and if an average value for the diversity factor is in- 
serted, it is untrue. The correction of the equation does not 
make the definition any more intelligible. The division between 
the running and standing charges is quite arbitrary, although 
Mr. Taylor prefaces this investigation by the statement ‘‘the 
deductions that follow are financially safe." The line C A 
which is produced backwards on Fig. 2, Mr. Taylor says, cuts 
the vertical axis at £2,000. This is, as I stated, a pure assump- 
tion. The diagram in no way proves that that would represent 
the standing costs. 

The following written communication was received from Mr. 
S. Н. Ногрех :—Mr. Taylor refers to the restricted hour system 
of supply, with its attendant disadvantages to the customer, 
but does not, however, mention the similar system based upon 
the use of a double tariff meter. These meters consist, as is 
well known, of an ordinary meter with two counting trains and 
a clock which brings one counting train into use at times of 
peak load, the remainder of the registration being unon the 
other counter. This system, of course. involves a little extra 
first cost at the meter, but this is insignificant in the case of 
installations of any magnitude, and will be certain to come down 


as the use of the system extends. On its first adoption some ' 


difficulty was experienced with the clocks, but I believe that a 
quite reliable clock has now been on the market for some time 
at a reasonable cost. Quite a large number of station engineers 
are now adopting this system, and possibly you will find someone 


who can speak from actual experience of its use. So far as I 
can gather its effect upon the load factor is practically the same 
as a rigidly restricted (but perhaps not rigidly enforced) hour 
supply, while it obviates any serious inconvenience to any 
individual customers on special occasions. 

In a written communication, Mr. P. J. Prince (Burton-on- 
Trent) said :—-In Burton-on-Trent the restricted hour suppl 
system was introduced last summer, and all power taken on this 
basis is supplied at a 14. per unit, with reductions as low as 
id. per unit in the case of very large quantities. Our unre- 
stricted power supply prices are d. per unit for first 14 hours 
on the maximum demand system, and 14. afterwards, or ап 
alternative rate of 2d. first 10,000 units per annum, and 144. 
afterwards. In the case of very short hour consumers they 
cannot get below 2d., and good regular load full working hour 
customers do not get below 14. The restricted hour system, 
therefore, offers to our very best customers about 33 per cent. 
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3,600 Units per Annum per B.H.P. 


reduction in their bill, and to shorter hour consumers consider- 
ably more. Three of our largest consumers, having between 
them 20 motors with a total of 1674 h.p., decided a short time 
ago to change over to the restricted hour supply system, and in 
addition we have attracted a number of new consumers with 
these low rates whom we should probably have not obtained 
otherwise. In the case of these three consumers who changed 
over, they have altered their hours of work so as to coincide 
with the restricted hours. We have also accepted a good deal 
of power load for refrigerating plant purposes on the under- 
standing that such power will not be supplied after a certain 
date in autumn, and thus prevent it overlapping our lighting 
loads and increasing our yearly peak load. "The net result of the 
introduction of this system 1з that to date we have, out of 
472 h.p. connected, 261 h.p. on the restricted hour basis, and we 
have orders on hand for a further 116 RP. on this svstem, 
bringing this up to 377 h.p. out of a grand total of 588 h.p. 
This financial year we have approximately received some £750 
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revenue from consumers actually connected on the restricted hour 
system, and next year, including the applications in hand, we 
shall get approximately an additional 21,000 on this account. 
The whole of this revenue is, of course, earned without it being 
necessary to allocate any capital charges at the station or on 
our general system of mains, and there is no doubt that in our 
case capital expenditure for future extensions will be postponed 
for a considerable period. Another effect of changing over 
existing consumers on to the restricted hour system, is that this 
year our maximum load has only increased very slightly on last 
year, a little under 5 per cent., notwithstanding the fact that 
this year our motor connections have increased some 240 h.p. 
In addition, our output for motor units will have increased 
some 155 per cent., and our combined load factor for lighting 
and motor supply improved nearly 25 per cent. I would cer- 
tainly recommend that more consideration be given to this 
system of supply for power, as it will be found distinctly more 
profitable than the ordinary form of power supply, and in 
addition a safe one, as the actual costs can be calculated to a 
very close degree. 

Mr. E. M. HorriNcwonTH (St. Helens), in a written com- 
munication, said :—With an average combined load factor of 
45 per cent., the coal consumption of 47 lb. per unit generated 
at St. Helens (lighting, power, and traction; slack at 6s. 9d. 

er ton)- agrees very closely with that point on the coal diagram, 

ig. 1, which represents the weight of coal for a similar load 
factor. On the other hand, I consider Mr. Taylor's figure of 
8 to 12 lb. per unit too high even with a station supplying for 
lighting only. 

I am afraid many central-station engineers must give up all 
hope of obtaining a large power load if the price to be charged 

er unit is arrived at on the lines laid down in the paper. 
ir. Taylor compares the actual charge per unit for traction at 
Liverpool with his calculated figure. 1t would be of still 
greater interest to know how the average price obtained for 
power in that city compares with the figure of 17574. 

With regard to the restricted hour supply, I have no doubt 
that in connection with a few industries such a system may be 
found satisfactory, but manufacturers generally will not agree 
to restrictions and complications. Storage batteries on con- 
sumers' premises would certainly be a means of greatly im- 
proving the station load factor and also ensuring better voltage 


regulation (very necessary in some towns having a considerable 


motor load), but by adopting such a system the central station 
engineer wil run considerable risk of losing some consumers 
: altogether. It is all very well calculating the price that should 
be charged per unit, but, when all is said and done, we must 
either decide to leave the power supply alone, or adopt such 
rates that will enable electricity to compete economically with 
other forms of energy. With.a total works cost not exceeding 
ld. per unit, it is, in my opinion, conimercially possible to supply 
large consumers of energy for power at less than ld. per unit. 
As the motor load develops it will undoubtedly overlap the 
lighting: load to a greater or lesser extent, depending upon local 
conditions, but the revenue obtained from the new business will 
more than compensate for any additional capital and other 
charges that may become necessary. 

A written communication received from Mr. R. К. Morcom 
contained the following remarks :—Two questions are always 
suggested by a paper like this—(1) Under what conditions can 
one generate for one's self more cheaply than one can buy 
electricity? (2) Are some of the very low power charges of 
recent date financially sound? In considering question (1) the 
magnitude and nature of the load, the site of the factory, and 
the nature of the product are important factors. If the load of 
a factory is of a constant and fairly steady character, it is 
generally possible to so arrange the units as to give, with an 
overall load factor of 25 per cent., a running plant load factor 
of from 50 per cent. to 75 per cent., and also effect a consider- 
able saving in stand-by losses, &c., by always working definite 
hours. A station supplying a quarter million units on a running 
plant factor of 60 per cent. can generate at a works cost of 0°4d., 
and a total cost of 0:84., and one supplying one million units 
under similar conditions at 0'5 and 0°6, and so on, figures which 
would leave very little profit for an outside supply. The lowest 
figures would probably be obtained bv engineering factories, 
especially those connected with electrical engineering, because 
the repair bills would be lower, and the staff can be reduced to 
a minimum. Considering question (2) we will assume a well- 
designed private supply, with modern engines running on a good 
vacuum and with high-pressure superheated steam. Suppose it 
is fitted with, say, two 250 kw. and one 150 kw. sets, and turns 
out one million units on a 60 per cent. running plant load factor. 
The fuel per unit will be within 10 per cent. of a first-class 
public supply's figure, and very likely be better by reason of the 
power of adaptability of a private supply. The extra wages for 
a private supply is a small item on a million unit output. and 
will be compensated for by the reduction of staff charges. 
Generation dead charges would be low on the good load factor 
presupposed. In such a case, if a public supplier quotes below 
the figure at which the internal station can supply, it is almost 
inconceivable that it can pay for the mains and make a profit. 
Tn fact, in such cases, it would probably be more profitable for 
the company or the municipal authority to buy up their pros- 


pective consumers’ private supply station and run it as a sub- 
station, a proceeding just as sensible as the supply at some of 
the prices quoted nowadays. | 

MR. JECKELL (Coventry) said they all wished to see elec- 
tricity supplied at the lowest possible rate, because the lower 
the rate the larger would be the demand. А great deal could 
Ьа said in certain towns in favour of a restricted hour demand. 
In a town where the supply was only required for lighting, it 
was of very considerable advantage, but where there was a 
large motor load during the daytime, it would be less advan- 
tageous. The question as to the rate at which they could 
supply energy during the daytime when, in the ordinary course of 
events, the plant was standing idle, was one needing careful 
consideration. He agreed with Mr. Taylor in principle as to 
how this should be done, but he was not in absolute a>cord 
with him as to how it should be carried out. It seemed to 
him that if you wanted to divide the running costs from the 
standby charges you should adopt another method. Let them 
assume that a station had a standby station ready and willing 
to supply the energy demanded. The boilers were in readi- 
ness, the pressure was up to the normal, the engines were turn- 
ing round, and the men were all at their stations. Every cost 
after that must be a running cost. Obviously, practically all 
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maintenance charges, all repairs, were running costs, not 
standby charges. If the engines were only asked to turn 
round without supplying any energy the repairs on them would 
be practically nil. Mr. Taylor had suggested as a basis a 
tvpe of plant which could be bought now, but it should not he 
overlooked that the principles underlying the paper per- 
tained to certain stations which had been laid down in the 
past in order to supply a lighting load. He ventured to 
think the plant in those stations would not produce the 
energy at the cost per unit for steam or coal consumption 
that Mr. Taylor had put in his paper. . With regard to 
Fig. 3, was he right in supposing that Mr. Taylor had taken 
C and D as the wages which would be paid if a station were 
running 1.000 kw. on the lighting plant and 1.000 kw. on 
a power load, and was А B an assumed figure? 

Mr. Taytor said that А D and C D were purely relatively 
assumed. He did not suggest they would necessarily be in 
that proportion. 
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Мв. JECKELL said he thought Mr. Taylor had not done 
himself justice. It seemed to him, £250 for running charges 
in regard to wages was a very low éstimate to cover the 
superimposed power load of 1,000 kw. Mr Taylor seemed 
to think they could not supply a power load under 1:674. 
per unit, and on that point he (Mr. Jeckell) agreed with the 


remarks penn made by Mr. Shawfield. If they could 
not PP y а power load under the figure mentioned, then 
many of their accountants and quite a number of their 


balance-sheets were wrong, but he ventured to think figures 
spoke for themselves. In the town with which he was con- 
rected, they had superimposed a power load upon a lighting 
load. In 1903 the number of units sold for lighting in 
Coventry was 454,000 and the power units 112,000. The 
total cost of those, according to Mr.  Taylors figures, 
amounted to £8,139, which showed a remarkable agreement 
with the actual cost, viz., £8,148. But they had to remem- 
ber that the actual loss made by the undertaking was £189. 
Taking the year 1906, according to Mr. Taylor’s figures, the 
total cost ought to be £26,000; the actual cost was £17,000. 
The revenue obtained from the power units was only 1°12. 
The actual experience, therefore, seemed to show that there 
was something wrong with regard to the calculation of the 
aided figures, for supplying at 112 they made a profit of 


Mr. J. P. Kemp contended that the term which Mr. 
Taylor called the ''plant load factor” was the original load 
factor enunciated by Col. Crompton a good many years ago, 
and he then defined it as the relation of the actual output 
of a plant to what would be its output if worked continuously 
day and night for the same period. They had been rather 


taken off the track by method of calculation, the load fa:tor. 


adopted in certain of the technical papers, which was based 
on the maximum demand instead of on the capacity of the 
plant installed. Mr. Taylor contended that the load fa-tor 
should only be given in terms of mid-winter peak, which, of 
course, would produce a closer relationship between the two, 
but he (Mr. Kemp) did not quite see why they should adopt 
that course, because they did not know this January what 
their mid-winter peak was going to be next winter. In any 
vase, he contended that the maximum demand had little or 
nothing to do with the standing charges at the station. If 
they had a certain capacity of plant installed, they must be 
prepared to run it. "Therefore, 
the station—and they were a very important standing charge 
indeed—were proportioned to the plant they were prepared 
to run. The losses from radiation, boilers and steam pipes 
was one of the most important things a station engineer had 
to contend with. Referring to the point raised by Mr. 
Jeckell as to the increment of cost for an increase of the 
load, Mr. Kemp said the matter depended largely on the 
size of the station and the extent to which the space was 
already allotted, but he contended that а staff that could 
cope with a load of 1,000 kw. could also cope with a load 
of 2.000 kw. quite efficiently. No more plant was put in; 
the original plant was simply being run at a higher average 
load. There would simply be wages for an extra trimmer 
to trim the residue from the coal, and he thought Mr. 
Taylors charge in that respect was a perfectly reasonable 
one. It was astonishing to find how little the wages or 
other costs went up as the load was increased. In fact, from 
experience he had had of the matter he had found if they 
were to put on a restricted hour supply, say, up to 100,000 
units a week, the whole thing could be turned out at a cost 
of about O'l5d. per kw. hour. Therefore, if Mr. Taylor 
by the methods he proposed could increase the true load 
factor of stations from 20 to 30 per cent., he would confer 
an everlasting boon on the community. But Mr. Taylor 
had not told them precisely how he intended to do that, 

Mr. H. Jackson said that, theoretically, it must be best 
to use all the plant one had at its highest capacity, but that 
he could not altogether agree with Mr. Taylor’s conclusions. 

THe CHarRMAN (Mr. CuHarrock) said he was sure they were 
all very interested in Mr. Taylor’s suggestions with reference 
to а restricted hour supply, but, as had been pointed out, he 
had not shown them how to get that practically. On that 
point depended the real value of his paper, and he hoped 
he would indicate in his reply how it could be done. Mr. 
Tavlor mentioned that the restricted hour load must be re- 
stricted in two ways, i.e., as regards time and quantity. The 
maximum must be restricted in order that in case it was 
developed too far it might act in the other way and give 
them a peak load at times during the day and so exceed 
the evening peak due to the lighting. That seemed to him 
a disadvantage in respect of the restricted hour supply, and 
he was afraid it would defeat its own end by not giving 
them the economy that Mr. Taylor expected. As to the 
advantage of a day load supply, which Mr. Taylor assumed, 
it should be borne in mind that the day load supply, by ren- 
dering it possible to run the station тоге economically, 
helped the lighting consumers by bringing down the cost of 
supply at the station, and if the power supply were not super- 
imposed upon the lighting supply, the charge to lighting 
consumers would have to be considerably higher. On that 


the whole of the losses in' 


account he thought that a proportionately greater benefit 
should be given to the power consumers than Mr. Taylor had 
assumed in his paper. The fact that in many stations power 
loads were now being supplied at somewhere about ld. to 
ljd. per unit, and that those stations had been able to re- 
duce the cost of the current to lighting consumers, proved 
that the lighting consumer was really benefiting by the low 
charges made to power consumers. The more power con- 
sumers that could be attracted to the supply, the better it 
would be for the lighting consumers. He did not say the 
very low charges made in some undertakings that one occa- 
‘sionally heard about were always justified, but he thought 
they could be justified in time. It all depended upon the 
nature of the load in that particular station and the amount 
of it. Of course, one had to consider the zonditions of all 
supplies when one was considering the charges to be made. 
He quite agreed with Mr. Kemp that the definition of load 
factor had been very mixed up to the present. iir 
Ма. W. A. VicNoLEs wrote:—1 notice in the Press that 
when the paper was read some additional curves were laid 
before the meeting. Ав one of these represents tests made in 
Grimsby in 1904, showing the steam consumption per kilowatt 
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load on the station at that date, I think that the curve pre- 
pared by me from tests made in 1907 may be of interest. ‘The 
curves (see Fig. 11) show the total water to the boilers, and 
the total steam condensed for various loads. It will be seen 
that the plant is now more economical, this being due to a 
larger set having been installed, and to electrically-driven con- 
densing plant being in use in place of the steam-driven. The 
water pumped to the boilers at 640 kw. is 33 lb. per kw. 
hour, while the steam condensed is about 25°6 lb. per kw. hour. 
I have only drawn the curves between the points for which 
I have observations, but I hope to get tests during the course 
of the year through larger ranges of load. I have added the 
curve for the Allen-Westinghouse set noted by Mr. Taylor. 
Mr. TAYLOR replied as follows :—Several speakers have 
misunderstood a paragraph in my paper to mean that the 
figure arrived at for Liverpool was that which I considered 
the lowest obtainable for the standing charge for motive 
power supply. I wish to disclaim any such intention. As 
was stated in the paper, I consider that 3d. per unit is 
about the lowest value for the standing charge, for this class 
of supply, if we take values of station load factor for towns 
having large and consequently typical motor loads, rather 
than values which only obtain in certain specially favour- 
able localities. The figures given for Liverpool are merely 
introduced to show the effect of dividing up the standing 
charges. The figures are not up to date, and may have 
greatly improved since I received them. In reply to Mr. 
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Shawfield, I quite agree as to the <correctness—-perhaps 1 
should rather say advisability—of debiting the ordinary in- 
terest-paying’’ motor load with those items of auaitional 
expense incurred by it. 1 do not, however, agree that 1t is 
possible to supply, under the conditions пе  postulates, 
4,000,000 units at u'6d. unless the works considered is one or 
many such in the district, which is unlikely, considering 
the population. Mr. Shawfield contends that the new 
station tor power will cost much less than the existing 
lighting station of 2,000 kw. capacity. Тһе population he 
indicates, however, precludes our putting down a station tor 
ал ultimate capacity of over 10,000 kw., and it would be un- 
wise to put down more than 4,000 kw. to begin with. I 
happen to be in possession of a careful estimate for such a 
station based upon ала] designs and quotations. The 
capital cost of the initial equipment works out at £40 per 
kw. of plant capacity and ot the final equipment at £30 per 
kw. On such a scheme the maximum demand would prob- 
ably average only two-thirds of the plant capacity. Hence 
the capital cost of the initial equipment would be £60 per 
kw. ot maximum demand. Let us, however, put it at £50 
per kw. At 6 per cent. for interest and sinking fund this 
amounts to а. standing charge of £3 per kw. ot M.D. per 
annum, which, on a load factor of 30 per cent., represents 
а charge per unit of 027, as shown in Fig. 9, where in- 
terest charges are plotted below the datum line. To this we 
have to add costs of distribution. The standing charges on 
this account for one station with which I am acquainted, sup- 
plying 10,000 h.p., are as high as £3 per kw. of M.D. per 
annum, while the average ot twenty-six London stations is 
about £4 per kw. То again favour Mr. Shawfield, let us 
put it at £2 105. per kw. of M.D. per annum. ‘This gives 
o1 а 50 per cent. load factor 0'22d. per unit for distribution 
as per Fig. 9. Mr. Shawfield's next point is that the cost 
of the additional wages, rent, rates, taxes, maintenance, &c., 
will be less than the existing costs. Where there is a change 
in the dimensions of the station of the radical nature indi- 
cated, І cannot agree with Mr. Shawfield. Lf he will take 
the figures for tne six largest municipal stations he will 
obtain an average standing charge for these items (ex. coal) 
of £260 per kw. of plant capacity per annum, as against the 
average of six very much smaller stations of the size of 
Wolverhampton, which works out to £262 per kw. рег 
annum, showing that mere size does not reduce these items 
to the extent that might be expected, the aggregate capacity 
of the six larger stations being seven times that of the 
others. Taking this standing charge at £2 per kw. of plant, 
we have £3 as the standing charge per kw. of M.D. per 
annum, ог OZ7d. per unit for a 30 per cent. load factor. We 
now have a total of 0'27--022--0'27 — 0'76d. per unit, so we 
must evidently not allow anything for net profit (alias 
"reserve fund"), and finish up our total by ddig 0:20d. 
for coal and petty stores. Total-0'96d. per unit. Mr. Shaw- 
field may reply, "Yes, but the consumer I am considering 
biings in a load which has a load factor of 40 per cent., cor- 
responding with 5,200 units per annum рег b.h.p. in- 
stalled.” But such a consumer would not, by the addition of 
his load alone, improve the station load factor by more than 
perhaps 2 or 3 per cent. If the accession of this customer 
would induce other large customers to come on, the load 
factor. of the motor load might go up to perhaps 36 or 37 
per cent. А station load factor of 30 per cent. for motor 
load is a good 10 per cent. above the average obtained in 
the largest stations in this country. Still, in certain favour- 
able localities, where good all-night loads are obtainable and 
there is no ‘‘unrealised”’ diversity factor, a station load 
factor of 40 per cent. might be realised, as shown in the 
left-hand bottom figures of my Fig. 10. If we then take a 
40 per cent. load factor the standing -osts would come out 
at O57d., to which, adding the running cost at 0°20d., we 
get a total of 0'77d. per unit. I, therefore, maintain that, 
granting all Mr. Shawfield's premises and waiving any charge 
for reserve fund, it is to me inexplicable how he can supply 
at less than 0'8d. per unit, even to a consumer of the class 
indicated. 

Mr. Chattock’s contribution to the discussion introduces 
another aspect of the case. He virtually says that, since the 
lighting load is benefiting and will benefit so largely by the 
motor load, it is only fair that every benefit possible should 
be conferred on the latter to enable it to establish itself, as 
otherwise it might be a case of “killing the goose that lays 
the golden egg." This remarks applies, I think, very forcibly 
to the item of reserve fund. 

Mr. Lackie indicates how they have, in Glasgow, put net 
profit to reserve fund, and again used this to write off deprecia- 
tion and sinking fund, with the very desirable result of reduc- 
ing the capital on which interest has to be paid. It would 
seem that, since the capital spent on the lighting load has, in 
the past, been out of all proportion to the kilowatts of demand, it 
is eminently fair to handicap only the lighting load with a 
reserve fund charge, as proposed by Mr. Chattock. Mr. Lackie 
rightlv objects to the high rates I have taken for power, in 
the illustration of the effect of internal diversity factor in not 
reducing the charges for a power ! 4d, The figures given 


were, however, substantially those per station kilowatt for 
Wolverhampton, two years ago. ‘The fixed charge of £7 19s. 
to which he objects, corresponds with the charge of £4 5s. per 
kw. per annum plotted above the datum line in my Fig. 9, and, 
moreover, included a standing charge for coal. With regard to 
the charges debitable to the “1Чеа1 Load," let us assume 
that a group of large manufacturers using, say, 5,0CO h.p., 
were to offer to take electric power for the whole of their work, 
demanding this power only after midnight (1.e., putting down 
and maintaining their own accumulators), if in return they 
could obtain such power at the bare running expense, deduced 
as per my paper as regards coal, wages, repairs, &c., plus, say, 
£2,500 per annum for net profit. Would it not be advantageous 
to close with such an offer, especially as it would add 5,000 h.p. 
to existing counections, and probably materially improving the 
load factor of the station? Ог would it be better to lay down 
new plant and mains to the extent of 2,C00 kw. at an ex- 
pense of £150,000 and just succeed—perhaps not even this— 
in repaying interest on capital borrowed without a penny to 
put by for reserve fund or to reduce the lighting rates ot 
charge? The extra cost for current, on the terms ot the manu- 
facturers’ offer, involves no speculation whatever on the ү, 
of the supply company, however poor a load factor the load 
may prove to have. Ја this connection I think it is a strong 
argument for exceedingly low terms for ''non-peak"' loads that 
the Newcastle Corporation has accepted an offer from the 
Newcastle Electric Supply Co., to supply them with current 
at non-peak hours at the low figure of 0°384d. per unit. The 
Newcastle Corporation have to generate their own current during 
peak hours. Similarly the L.C.C. proposed to supply current 
to the London municipalities at non-peak hours, at a price which 
-would be equivalent to about O'35d. per unit. But for the 
high price ої coal in London this would, of course, have been 
much lower. As regards repairs, the sentence in my paper 
referred to was badly expressed. It should have read: “We 
have left for further consideration the repairs on a proportion 
of the plant only, representing in capital outlay about one-third 
of the whole plant.” 

Mr. Fedden asks about space required for accumulators; I 
may say that a room 14 ft. by 8 ft. will accommodate cells for 
an installation of 100 h.p. Also the estimates from which my 
curves of expenses are taken include an allowance in the way 
of pecuniary compensation for floor space occupied. As regaras 
maintenance, this is to some extent dependent on capital cost, 
and on number and size of cells. "The sinall cells hitherto neces- 
sary for supplying a 20 h.p. motor would cost 80 per cent. 
more, per kilowatt, than the large cells which I propose. Тһе 
number of cells 1s about one-tenth of that hitherto considered 
necessary. I am not prepared at the present time to disclose 
my proposals for maintaining these cells; but it may astonish 
sume of my crities to know that I could replate the whole 
of the batteries (on both poles) every three years for another 
O'05d. per unit. As they would be inspected once every fort- 
night by an expert, it seems incredible that they should not 
last longer than three years. Mr. Vignoles instances a flour 
mil which he could supply at 0:54. having an “absolutely 
steady " 24-hour load. If he applies the principles which I 
have instanced in my reply to Mr. Shawfield, I think he will 
still find ditliculty in coming below, say, 07d. per unit, as, an- 
less his station is a very small one, that one mill will not raise 
his station load factor above 40-50 per cent., and if his station 
is а very small one, he cannot possibly construct it for the 
capital costs I have allowed to the case cited by Mr. Shawfield. 
Mr. Vignoles asks: ''Why not put the batteries into sub- 
stations?" I know of no reason whatever why they should 
not be successfully introduced into sub-stations, wherever the 
standing charges on supply exceed ljd. per unit. But in those 
same towns, my scheme would permit of great reductions in 
the cost of power, while the sub-station scheme could only 
begin to show reductions over existing supply when the existing 
costs were over 2d. to 14. per unit. An example will make 
this clear. The sub-station battery, having to deal with a peak 
of five hours’ duration (from root to root), costs about £19 
per kilowatt, which, at 6 per cent. interest and sinking fund, and 
with a 15 per cent. load factor, works out to about 0°244. per 
unit received from "bus-bars. But in a rapidly-developiny 
scheme, the capacity installed in the main station ог sub- 
station is always some 50 per cent. in excess of the maximum 
demand, on the average; hence the value of 0°24d. is raised to O-564d. 
per unit. Add another 0.564. for maintenance of cells as contracted 
for with the storage company, and we get 0-72d. per unit received 
from 'bus-bars. Add 20 per cent. for energy lost in booster 
and in cells, and we get 0:564. for every effective unit 
supplied to feeders. Add interest, &c., charges on L.T. feeders 
and distributors, and we get, for 15 per cent. load factor, a 
total of l'l6d. per effective unit delivered to consumer's pre. 
mises, as taking the place of the whole of the existing standing 
charges of the supply. Where the peak was of less than 5 
hours’ duration of course better results would be obtained. Mir. 
Bowden's remarks are vitiated by the fact that he is talking 
about “Running Plant load factor," while I am talking about 
(total) ''plant load factor." Consequently, he considers  onl« 
the losses which occur in the engines, and ignores those that 
take place in the boilers and steam ranges. 
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A DIESEL ENGINE STATION 


N interesting article by Herr Max Mulertt ap- 

peared in a recent issue of the Elektrotechnische 
Zeitschrift, describing the central station at Friedenau, 
a suburb of Berlin, in which Diesel engines are em- 
ployed. The author points out that in the case of 
electricity works of a small, moderate size, the Diesel 
engine is now a keen competitor of the small steam 
engine or suction gas engine. 
the short time in which these engines can be started 
up. In addition to this, the machine has a high heat 
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Опе of the advantages is 


hour discharge rate; in addition to this the basement 
contains the chief reservoir for the paraffin oil to be 
consumed in the engine; its capacity is twelve cubic 
metres. Above the offices are living. rooms for the 
mechanics; above these again are stores for meters, 
&c., and also four iron reservoirs. Two of these re- 
servoirs have a capacity of 2 cubic metres each, and 
contain paraffin oil, which is pumped from the main 
reservoir in the basement, and flows down through 
filters to the engine. The other two are each of 4 cubic 
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Fic. 1.—LONGITUDINAL SECTION or DIESEL ENGINE. 


eficiency, namely, 35 per cent., and the floor-space it 
occupies is said to be smaller than that taken by any 
other internal combustion engine. One of the con- 
siderations that decided the Friedenau authorities to 
select the Diesel engine for their station was the un- 
desirability of having a chimney; in fact, the works 
have intentionally been designed to resemble as much 
as possible an ordinary dwelling-house, and, to judge 
by the photograph published in our contemporary, the 
building which contains the works might well be a 
modern baronial residence. The internal arrangements 
of the building are as follows :—In the basement, be- 
neath the office buildings, is a battery-room containing 
264 cells with a capacity of 600 ampere-hours on a two- 


metres capacity, and contain the cooling water which 
is pumped up from the station’s own well. 

In the engine-room, which adjoins the offices, are 
two Diesel engine sets, made by the Augsburg Engine 
Works. Each is a two-cylinder engine, giving a normal 
output of 250 h.p. at 155 revs. per min., and 300 h.p. 
on overload. The stroke is 740 mm. (29 in.), and the 
cylinder diameter 500 mm. (19? in.). The two cranks 
are set at the same angle. Figs. 1 and 2 show the 
engine in cross section. It should be mentioned, how- 
ever, that the drawings do not apply to the actual 
machines at Friedenau, but represent machines of the 
same size and design, but with only one flywheel in- 
stead of two. There is no cross-head, as the piston is 
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over one metre (391 in.) long, and, therefore, renders 
this unnecessary. Two flywheels, one of which has a 


diameter of 3,700 mm. (about 12 ft, 2 in.), and weighs 


about 7 tons, and the other 4,200 mm. (about 13 ft. 
9 in.) diameter, and weighs about 15 tons, are used 
to make the turning moment even; and it is stated 
that the inequality of turning moment does not exceed 
үф. The machines are single-acting, and work in 
accordance with the following cycle. 

1. The piston moves downwards and draws atmos- 
pherie air into the cylinder. ! | 

2. The piston moves upwards and compresses the 
air, heating it. 

8 At the moment that the piston changes its direc- 
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closed by springs and opened by levers, which are 
actuated by cams S. The cams are all placed on 
a common shaft H, which is driven from the crank 
shaft by two worm wheels on a vertical shaft. The 
levers for the starting and fuel valves are connected 
together in such a manner that these valves cannot 
both be opened at the same time. These levers are 
moved by a handle G. 

The engine is started in the following manner: The 
engine is first moved over the dead point, by the 
barring gear, seen in the figures, and then the handle 
G is put over to the starting position. Compressed air 
from the starting reservoir (which is one of those com- 
pressed air tanks shown in Fig. 2, and contains air at 
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Fic. 2.—Cross SECTION oF DIESEL ENGINE. 


tion and begins to go downwards again, the liquid 
fuel is injected, and coming in contact with the hot 
air, is ignited, expands, and produces the working 
stroke. The introduction of the fuel is by means of 
compressed air, the pressure of which must naturally 
be higher than that within the cylinder, being actually 
from 50 to 65 atmospheres. 

4. The piston goes upwards again, and drives out the 
exhausted gas, which completes the cycle. 

The cylinder has four valves: the starting valve V, 
for letting in the compressed air; the suction valve 
E, for the atmospheric air; the fuel valve B, for ad- 
mitting the liquid fuel into the cylinder; and the ex- 
haust valve for the exhaust gas. All the valves are 


50 atmospheres’ pressure) is then admitted to the 
cylinder by means of the valve V, and the engine 
starts. After two or three revolutions, the engine 
attains its normal speed, and then the handle G is 
put over to the running position, closing the 
starting valve V, and opening the fuel valve B. Com- 
pressed air from the air injection vessel drives the 
liquid fuel into the cylinder, and the engine begins to 
work. The compressed air for the starting and air- 
injecting vessel is provided by two-stage air pumps L, 
which are attached directly to the engine, and are 
driven from the connecting-rod through links. Each 
engine has two of these air pumps. As soon as the air 
in the starting vessel has a pressure of 60 atmospheres, 
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this vessel is disconnected from the pumps. On the 
other hand, the air-injection vessel remains connected 
to the pumps as long as the machine is working, as 
compressed air is continuously required for injecting the 
fuel, as explained above. The liquid fuel is delivered 
to this valve by a special pump P, driven from the 
cam-shaft Н. Тһе valves of the pump are acted on by 
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the governor of the engine, so that by varying the 
duration of the opening of the valves more or less, 
the amount of fuel fed to the cylinder is regulated. 
Ву this method of governing. the closest regulation 
is attained on varving loads. 

Each engine is directly coupled to an eight-pole gene- 
rator made by the Felten and Guilleaume Lahimever- 
werke, of Frankfurt, and each machine generates 300 
amperes at 500 volts. The dynamos are connected 
directly to the outers of a 2 x 220-volt three-wire net- 
work. Carbon brushes are employed: the length of the 
commutator is 85 mm. (73 in.). and its diameter 1,000 
mm. (391 in.). In addition to the engine sets, there is 


a booster-balancer set in the engine-room. Each of the 
two boosters can deal with 180 amperes, and raise the 
pressure 20 volts when running at & speed of 670 revs. 
per min., and at 800 revs. per min. the pressure can 
be increased to 132 volts with 120 amperes of current 
passing normally. The other two machines can be 
used as a balancer set, but the battery is at present 
found sufficient for the purpose. These four machines 
forming the set are all four-pole, but have, in addition, 
four commutating poles. 

The fuel used for the testing engines is paraffin oil. 
obtained from the Oil Syndicate. of Halle a. S. It is 
a waste produet of the manufacture of paraffin by the 
distillation of tar from brown coal. Its flash-point is 
100 deg. C.. and it has a calorifie value of from 9.500 
to 10.000 calories per kilogramme (17,000 to 18.000 
BThU. per pound). Its cost at the works is at pre- 
sent 725 Mk. per 10.000 kilogrammes (approximately 
30s. per ton). After this oil has been consumed in the 
engine, there is hardly any residue. апа, in fact, the 
engines at these works have been running 16 montlis 
without it having been necessary to clean the cylinders. 
The following table gives the fuel consumption guaran- 
teed by the makers, and the actual results obtained 
on а five-hour test in the works:— 


| 
Full consumption per h.p.-hour 
in grammes, 


Load. _ _ 
Guaranteed. | Results of tests. 
Full load ... n od L4 cu 185 175 
Three-quarter load ... ... ... 195 181 
Half load .. ... ... .. ... 225 212 
One-third load ... ... ... .. 300 947 


The calorific value of the oil employed was аксег- 
tained by tests made at the Roval Testing Station in 
Gross Lichterfelde, the result being 9,900 calories per 
КПостапипе, and thus the fuel consumption guaranteed 
by the makers has been considerably improved upon. 
Fig. 5 shows the indicator diagrams taken at the above 
loads. The author points out that the figures of fuel 
consumption per h.p. show a relatively small increase 
at the smaller loads. an advantage which no other 
internal combustion engine possesses in such a degree. 
The consumption of cooling water was also low, namely. 
about 10 litres (2:2 gallons) per h.p.-hour. 


Swansea Telephones.—At the last meeting of the 
Swansea Corporation, a decision was arrived at to sell 
the telephone undertaking to the National Telephone 
Company. The terms of the proposed transfer. which 
is to take effect as from March 31, 1906, are that the 
company is to repay to the council the amount out- 
standing on capital account, including law costs, but 
minus sinking fund. Present terms will be continued 
to existing subseribers for two vears from the date of 
the agreement, and the staff will be taken over to- 
gether with all plant. The land on which the ех- 
change stands is to be leased to the company 
for 75 vears at a yearly ground rent of £36. Con- 
siderable diseussion. took place at the meeting. but 
eventually an amendment to modify the terms was 
lost by nine votes against 23. It is understood that 
there is to be complete interceommunieation between 
the exchange of the company’s” present system 
and the Corporation system which the company is 
taking over. and that from March 31st the two svstems 
will be worked as one undertaking. Presumably the 
purchase will now come before the Postmaster- 
General for his sanction under the terms of the Heenece 
granted to the Corporation 
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EXTENSIONS OF THE BRITISH ALUMINIUM 
COMPANY 


N our article on electrochemistry on February 9th, 

reference was made to the high price of aluminium, 
owing to the demand for this metal being greater than 
the supply. We also referred to the efforts which the 
American companies are making to increase their out- 
put and thus keep step with the demand. The Pitts- 
burg Reduction Co., for example, is making 
especial efforts to fortify its already strong 
position before the expiry of the Bradley patent 
in 1907. In this country, just as in America 
and on the Continent, the British Aluminium 
Company have found themselves in the enviable posi- 
tion of being quite incapable of meeting the largely- 
increased demand for aluminium, and they are in 
the still more satisfactory position of knowing that, 
whatever they аге unable to supply, competitors will 
be unable to produce. 

The company, being governed by directors and scien- 
tific advisers who look not only to the present, but also 
to the future, foresaw some years ago that there would 
be a shortage in the supply of aluminium, and have 
therefore been developing scherne after scheme for 
rapidly increasing their output. ‘The undertaking 
which perhaps interests us most in this country is the 
gigantic enterprise they are starting in Scotland, in 
proximity to the highest mountain in Great Britain— 
Ben Nevis, with its attendant mountain-range—and 
close to the historic Glen Coe. 

The West of Scotland has one of the largest rain- 
falls in the whole of the British Isles—amounting, in 
the district referred to, to about 100 inches per annum. 
The exact loeality chosen by the British Aluminium 
Company is that chain of lakes known as the '' Black- 
water," situated between Rannoch Moor and Loch 
Leven, and forming a part of the boundary line be- 
tween Inverness-shire and Argyllshire. Most of the 
lakes which form the Blackwater are small, and are 
not directly connected together except by rivulets and 
streams. The company are building a dam about half 
a mile long at the end of the Blackwater (lakes), thus 
blocking the outflow from the lakes into Loch Leven, 
and forming one large reservoir or lake. The height 
of the dam is to be about 80 ft. at its centre, and, as 
already stated, is to be about half a mile in length. 
From the dam a conduit 8 by 8 ft. cross-section, built 
of concrete and expanded metal, is to carry the water 
a distance of 3# miles, where it discharges into а 
chamber, from which a pipe line, 14 miles in length, 
takes it to the turbines at Kinlochleven—the head of 
Loch Leven. The head of water thus made available 
is about 900 ft. The first installation consists of six 
lines of pipes, each 39 inches in diameter, feeding a 
number of turbines of large size developing approxi- 
mately 3,000 h.p. each. 

At the head of Loch Leven, the company have con- 
structed a landing-stage, and from this point are 
carrying an electric railway to the works, a distance of 
about 3 of a mile. In addition to the power-house and 
factory buildings, which will occupy several acres of 
land, the company are erecting a village of consider- 
able dimensions, complete with school and church 
buildings, for the accommodation of the hundreds of 
work-people who will ultimately be employed. 

Not content with keeping their eyes upon the water- 
power available, or capable of being made available, in 
this country, the company’s advisers discovered a par- 
tially developed power at Stangfjord, in Norway, which 
had previously been used for experimental electro- 
chemical work, and in view of obtaining increased 
production at an early date, decided to acquire it. As 
a result they expect to be manufacturing aluminium 
in Norway by the beginning of May. At Loch Leven 
it is hoped that about 3,000 h.p. will be available early 
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in the autumn; this, however, is only a subsidiary 
scheme undertaken because of the rapidity with which 
the power can be made available. Last July conces- 
sions for water-power were purchased at Orsiéres, in 
Switzerland; this is the largest scheme of all, being 
considerably greater than that at Loch Leven. The 
Loch Leven scheme, however, is greater than that at 
Foyers, while the Norwegian undertaking has about the 
same horse-power as Foyers. The expectation is (so we 
learn from the report of proceedings at the extraordinary 
general meeting of the company, held on the 7th of 
February), that when all the undertakings are fully 
developed the company will have above 70,000 electri- 
cal horse-power at their disposal. Not only do the 
British Aluminium Company manufacture metallic 
aluminium, but they purify the bauxite, the mineral 
from which they obtain the aluminium in the com- 
pany's chemical works situate at Larne, co. Antrim. 
The bauxite obtained from the company’s mines in the 
South of France has a high state of purity; never- 
theless, it requires a certain amount of purification 
before being used. 

It will be remembered that the process used for 
manufacturing the metal is the electrolysis of alu- 
minium oxide dissolved in molten cryolite—aluminium 
sodium fluoride. The process is really electro-thermio 
and electrolytic. The electric current in the first place 
fuses the cryolite, and then the alumina is continuously 
fed in, and by а careful regulation of the voltage and 
of the temperature, the alumina dissolved in the eryolite 
is electrolysed—aluminium being given up at the 
cathodes and oxygen at the anodes, which thus become 
oxidised away. ‘This looks very simple on paper, but 
there is a very small margin between I. M.F. necessary 
for the electrolysis of the alumina and that for the 
cryolite; consequently, although one may understand 
all about the subject theoretically, it is only after long 
experience that it is possible to satisfactorily work the 
process. For this reason it is not difficult to under- 
stand why actual data as to voltage, current density, 
and temperature employed are not public property. 

The British Aluminium Company also manufacture 
their own carbon electrodes, their present works being 
situated at Greenock. Among their other extensions, 
they are erecting a plant at Loch Leven, having a 
capacity several times greater than that of the 
Greenock works. At Milton, in Staffordshire, the com- 
pany have recently considerably enlarged their rolling 
mill. Here they work the aluminium ingots into 
sheets, wire, strips, and sections of all kinds, and also 
make various aluminium alloys. | 

Kighteen months ago the price of aluminium was 
about £120 per ton; to-day it stands at £200. With the 
price at the lower figure the British Aluminium Com- 
pany were making good profits, and were gradually 
wiping out the earlier expenses which had accumulated 
when the company first started. With the metal at the 
higher price, and seeing that working expenses have not 
increased, but have, on the contrary, been somewhat 
reduced, the profits are naturally much greater. When 
all the power developments projected by the company 
are un fait accompli, the price of the metal will prob- 
ably drop to a lower level than it has ever reached 
before. In this case, naturally, the profits will be 
smaller, but the output will be larger, the capitalisation 
of the company will be upon a sound basis, and there 
is no doubt that the metal will be much more widely 
emploved. 

The share capital of the British Aluminium Com- 
pany, which lately stood at £700,000, was authorised at 
the extraordinary meeting held in February to be in- 
creased to £1,300,000; a portion to be issued at once 
and the rest as required. We understand that the 
shareholders have such faith in the company that out- 
siders will have very little chance of subscribing for 
the additional capital required. 
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ELECTROCHEMISTRY 


M. Marcellin Berthelot 


THE tragic death on the 18th inst. of M. M. Berthelot has 
Jd usd a feeling of sorrow and sympathy throughout the 
entire scientific world. M. Berthelot was a chemist ot rare and 
catholic attainments, and the amount of work which he accom- 
plished is astounding, especially when one considers that he 
was а statesman and philosopher as well. In the domain of 
electrochemistry his chief work was in connection with the 
building up or disintegrating action of the silent electric dis- 
charge. Thus, by passing a mixture of sulphur trioxide and 
oxygen through an ozone tube he obtained sulphur heptoxide, 
which, upon the addition of water, forms persulphuric acid. 
Shortly afterwards he obtained persulphuric acid by the elec- 
trolysis of strong sulphuric acid. He showed that benzene, 
turpentine, and other hydrocarbons and cellulose absorb nitrogen 
under the action of the silent electric discharge. He also worked 
at the silver coulommeter, and showed that the brownish de- 
posit sometimes found at the anode when very strong solution 
of silver nitrate were electrolysed was probably a compound 
containing silver monoxide and silver mirate. He likewise 
studied the electrolysis ot fatty acids, and showed that the anions 
often joined up on discharge to form more complicated bodies. 
Berthelot also was the first to prepare acetylene by striking an 
electric arc in an atmosphere of hydrogen. Our sincerest sym- 
pathy goes out to the French nation, who in so short a space 
ot time have lost Moissan and Berthelot. 


According to the French Patent, 369573, taken out by Bolie 
and Co., medical metallic preparations, when prepared by elec- 
trolytic means, have a ditferent effect upon human organisms 
than preparations made by ordinary chemical means. The chiet 
substances reterred to are metal chlorides, such as manganese 
and magnesium chlorides. Ferrous chloride is said to be 
specially active, and is of particular importance in cases of 
consumption, as it renews the hæmoglobin of the blood. When 
the iron chloride is given in doses of from 3 to 9 drops it is 
completely assimilated, which is not the case with iron chloride 
made by other methods. To prepare the solution 45 parts of 
ferric chloride are dissolved in 90 parts of water, containing 
90 parts of 25 per cent. hydrochloric acid. The solution is then 
electrolysed with a current which is kept sulliciently weak to 
prevent heating of the electrolyte, until the solution becomes of 
a deep brown colour. The solution may also be evaporated to 
dryness, and the dry powder so obtained may be mixed with 
foods and taken internally in that way. 

There is an interesting paper by Fischer and Marx in the 
Berichte (1906), 5651, upon ‘Тһе progress of chemical reactions 
at high temperatures." According to the authors one can cause 
the three endothermic reactions for the production of ozone, 
hydrogen peroxide, and nitric oxide, to take place by suitable 
heating and cooling of moist air. For example, nitric oxide 
alone can be prepared by the passage of dry or moist air through 
strongly heated platinum or iridium tubes, or through hollow 
Nernst filaments. Also by the action of electric sparks or by 
the arc flame. Hydrogen peroxide can be produced by the 
rapid cooling of the Наше of hydrogen gas by means of water, 
by sprayiug water upon a glowing Nernst filament, by sparking 
under water, or by iniecting steam against a Nernst filament 
when there is only a small amount of oxygen present. Ozone 
1з produced by causing a platinum wire to glow by means of 
the electric. current in liquid air, or in fluid oxygen, or by 
blowing oxygen against a glowing Nernst filament at a speed of 
about 7 metres per second, or air at a speed of 30 metres per 
second. A mixture of ozone and nitric oxide is produced when 
electric sparks are caused to pass in fluid air, by the combustion 
of hydrogen, or carbon monoxide in fluid air, by sparking in 
ordinary air. Ozone and hydrogen peroxide are produced in 
the oxy-hydrogen blow-pipe flame. 

On March 14th we referred to the production of ozone by 
electrolysis, the reference being to a paper by Fischer and 
Massenez. The authors have continued their work, Zeitschrift 
für no Chemie (1907) 229, and have further increased the 
yield. he most important point seems to keep the anode tem- 
perature low. Аз long as the anode itself is kept well cooled 
i& does not so much matter about the bulk of the electrolvte 
being warm. "They find that in order to cool the electrode, it 
is best to force water through the anode (which it will be re- 
membered is a platinum tube), on account of its high specific 
heat: but for temperatures below 0° a solution of calcium 
chloride is employed. The following figures show the import- 
ance of а low anode temperature. 
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The dimensions of the anode and consequent variation of 
C.D. are also of importance, as is shown below. 


Breadth Length | C.D. amps. per Percentage 
in mm. in inm. sq. cm. ' of ozone. 
Nu. = "T = << NC a a E LUFT RED uit RP ia. — caper Er ен À — 
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0°16 | 10:0 68 0010947. - 


At 15° C. oxygen with 23 per cent. of ozone can be con- 
tinuously prepared, and the electrode is not attached. Ву cool- 
ing the anode to — 14? C., and with а C. D. of 87 amperes per 
sq. cm., oxygen containing 28 per cent. of ozone can be ob- 
tained. The best energy yield, 718 grm. ozone per kilowatt 
hour, was obtained with a current of 65 amps. per sq. cm., the 
ozone content being 21°43 per cent. Sulphuric acid was found 
to be the best electrolyte to employ. Acid having a specific 
gravity of 1°07 gave the greatest percentage yield of ozone. 


ELECTRICAL SCIENCE 


British and American 


Radioactivity of the Alkali Metals.—An investigation of the 
faint radioactive properties of the alkali metals is published 
by N. R. Campbell and A. Wood in the Cambridge Philosophical 
Nociety's Proceedings just issued. The authors, in this investi- 
gation, take advantage of a fact they have previously demon- 
strated—-namely, that the natural radioactivity of these elements 
is an atomic property, and that therefore the radioactivity of a 
compound can be calculated when that of its constituent ele- 
ments is known. Their experiments show that of all the so- 
called non-radioactive elements yet examined the element potas- 
sium exhibits the greatest radioactivity, and they have made suc- 
cessful attempts to trace the photographic effect of potassium rays. 
This radioactivity is an intrinsic property of the potassium 
atom, for the authors have satisfied themselves that different 
salts of potassium yield similar numerical values for the metal. 
The rays emitted from potassium are heterogeneous, and vary 
in penetrating power from that of the beta-rays of uranium 
downwards. 'The ionising power of potassium is onlv about 
one-thousandth that of the beta-rays of uranium. Rubidium 
comes next among the metals examined, but the radioactivity 
of calcium, sodium, and lithium is too small to be measured. 


Royal Institution Lectures.—On Friday last Prof. J. J. 
Thomson gave the evening discourse, and sketched in the course 
of an hour the methods and results of his past twelve 
months’ experimental researches on the positive rays, or 
‘*Kanal-strahlen,’’ met with in vacuum tubes. These rays can 
be easily seen in a vacuum tube provided with a perforated 
cathode streaming through the perforations into the dark region 
behind the cathode. They produce a reddish glow in the 
rarefied gas they pass through very different from the bluish 
glow produced by the cathode rays. For the purposes of his 
experiments Prot. Thomson used a very small beam of the 
positive rays, and examined the deflections of the beam pro- 
duced by magnetic and electric forces. In order to track the 
deflections, the end of the vacuum tube was coated with pow- 
dered Willemite, a silicate of zinc, which is phosphorescent 
under the impact of positive rays. Very remarkable phenomena 
are observed in different gases when the vacuum is not very 
extreme. In the first place, the combined perpendicular deflec- 
tions of the simultaneous electric and magnetic fields is a con- 
tinuous straight band. "The straightness shows that the velocity 
of the particles is unaltered during their passage through the 
field, aud the continuous nature of the patch shows that particles 
with all values of the ratio e/m exist in the stream. ‘The 
utmost length of the patch shows that the maximum value of 
e/m is about 10*, the same as that for the hydrogen atom as it 
occurs in electrolysis. These statements are true of every gas, 
and usually there is nothing in the behaviour of the positive 
rays to give the least clue to the residual gas really in the tube. 
The case of helium 1s an exception, where two patches of light. 
occur on the phosphorescent screen when the positive rays are 
deflected simultaneously by the electric and magnetic forces. 
One of these patches gives, as usual, the hydrogen e/m, but 
the other gives a ratio indicating that the carriers are helium 
atoms, four times the mass of the hydrogen atom. The fact 
that the phosphorescent spot is not moved bodily, but is splaved 
out by the electric or magnetic forces, 1s explained by Prof. 
Thomson by the consideration that many of the flying positively- 
charged atoms pick up a negative corpuscle at some point of 
their path, and thus become neutral and, therefore, no more 
deflected. This explains, too, another phenomenon always seen 
on the phosphorescent screen. This is a * tail,” fainter than, 
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and always deflected away from, the positive band on the 
screen. This tail is clearly produced by negatively-charged atoms 
accompanying the positive rays. Every circumstance points to 
these negative atoms having been formed by an atom originally 
positive meeting more than enough negative corpuscles to neu- 
tralise its charge. The phenomena described above change con- 
siderably on passing to the very highest exhaustion. Now, in 
all gases, the magnetic and electric fields deflect the original 
mall patch into two patches, one having а maximum e/m 
corresponding to the hydrogen atom charged as in electrolysis, 
the other having a maximum e/m corresponding to the alpha- 
particles of radium. This happens in all gases. The identity 
of the gas in the tube appears to be lost, and the observed 
facts seem to indicate that under the electric stresses in these 
very high vacua all gases yield the same two types of carrier 
in the beam of positive rays. One of the difficulties that had 
to be overcome in the course of these very notable investiga- 
tions is the measurement of the strong and varying magnetic 
field traversed by a particle on its curved journey to the phos- 
phorescent screen at the end of the tube. This particular 
difficulty was surmounted very ingeniously by fitting a fine, 
flexible wire carrying a current, to the path of a positive 
particle; the adjustment of the current and the tension in the 
wire enable all variations of the field to be allowed for. 

On Saturday afternoon Prof. J. J. Thomson delivered the 
concluding lecture of his series, and dealt again with positive 
ravs. In addition to what has been outlined above, he men- 
tioned that he had discovered that when positive rays fall 
on a piece of metal in a vacuum tube, they cause the copious 
evolution of cathode rays from the metal. Thus in the ordinary 
vacuum tube discharge it is the bombardment of the cathode by 
the positive carriers that enables the corpuscles to escape from 
the electrode, and supply the cathode beam. The lecturer then 
gave a brief summary of some of the principal facts concerning 
the positive rays from the radioactive elements (alpha-rays), and 
the positive rays from heated salts. 


Continental 


Brownian Movements in Electricity.—A. Einstein has devised 
an original method of determining the number of molecules of 
а gas in a gramme-equivalent by a combination of statistics 
and electrostatics. He bases himself on Boltzmann’s law, ac- 
cording to which the entropy is inversely proportional to the 
number of molecules. He then applies his thermodynamical 
reasoning to a plate condenser consisting of 60 sheets 100 sq. 
cm. in area interleaved, with intervals of 1 mm. This gives a 
capacity of 5,000 electrostatic units. The two sets of 30 sheets 
are so arranged that they can be separated almost entirely, so 
as to reduce the capacity to 10 units. If the condenser is 
short-circuited and the circuit broken, and afterwards the con- 
denser 1s drawn out as supposed, a difference of potential is 
generated by the act of drawing, owing to the average ‘‘ mole- 
cular disorder” of the medium. This p.d. is proportional to the 
square root of the absolute temperature, and inversely propor- 
tional to the number N of molecules per gramme-equivalent. 
For air this p.d. should be about half a millivolt, but whatever 


it is, it can be used to calculate М. We should then have. 


something like Brown's movements applied to electricity. 
Details are given in No. 3 of the Annalen der Physik. 

Wave-length of Röntgen Rays.—T wo methods have been used 
so far to determine the pd of Rontgen rays. Haga 
and Wind obtained a diffraction effect by means of a V-shaped 
slit, which placed the wave-length at 15 дд far in the ultra- 
violet. W. Wien endeavoured to determine the wave-length by 
comparing the energy of cathode rays with that of Rontgen 
and secondary rays, assuming that the retardation of the elec- 
trons impinging on the cathode is uniform. J. D. van der Waals 
points out, in No. 3 of the Annalen der Physik, that this is 
by no means necessarily the case. The electron impinging upon 
the anti-cathode may fritter away its energy in a series of m 
oscillations, and then the wave-length would be 4n times that 
of an aperiodic retardation emitting the same energy. The 
most probable process, however, is that the electron describes 
a zigzag path among the atoms, until its velocity is brought 
down to that corresponding to the temperature of the anti- 
cathode, which may be as high as 1 per cent. of that of light. 
The author shows cause for assuming that 2 per cent. of the 
total energy is lost by the first encounter at the anticathode, and 
that. since the electrons all impinge in the same direction, we 
must expect 2 per cent. of the resulting Hóntgen rays to be 
polarised. 

Temperature in the Mercury Arc.—R. Küch and T. Ret- 
schinsky have determined the temperature of the luminous 
thread in the mercury lamp right up to the fusing point of 
quartz. They give the results in the Annalen der Physik, 
No. 4, and endeavour to determine the form of the curve con- 
necting the temperature with the voltage and the current 
strength. Аз regards the latter, they find that the temperature 
increases with the current strength at constant p.d. Thus at 
57 volts the increase after four amperes is proportional to the 
current, reaching some 780 degrees at six amperes. The tem- 
perature also shows a rapid increase with the voltage at con- 
stant current, and it is in these measurements that a tempera- 
ture of 1,700 degrees was successfully measured by means of a 
platinum-rhodium thermocouple. The temperature in the centre 
ө 


of the thread appears to increase in strict proportion to the 
voltage. The temperature of 1,700 degrees is reached at 60 
volts, and at 200 volts it would probably be as high as 6,000 
or 7,000 degrees. The obvious conclusion is that at high voltages 
the radiation is more due to heat than to luminescence. ‘Lhe 
luminous thread is thinner at the higher than at the lower 
voltages. 


ELECTRICAL CONDENSERS FOR INDUSTRIAL 
PURPOSES 


APERIMENTS in the construction of condensers for prac- 

tical use with high voltages have demonstrated the fact 
that, in the case of condensers composed of tlat plates, rupture 
of the dielectric usually takes places at the edges of the plates 
rather than the central portion, owing to the different distribu- 
tion of the lines of force at these parts. Moscicki has shown, 
for instance, that a glass plate 0°5 mm. thick can stand at its 
central portion a pressure of 67,000 volts, whilst the portions 
near the edges of the coatings broke down with a pressure of 
about 11,700 volts. It has also been found that any foreign 
substance inserted between the dielectric and the plates pro- 
duced a similar disturbance of the lines of force and caused 
liability to breakdown. 

In order to obviate the above drawbacks, the form of con- 
denser which is described below was introduced by the Société 
Générale des Condensateurs Electriques df Fribourg (Switzer- 
land), whose sole agents in this country are Messrs. Isenthal 
and Co. Each of the elements of which the condensers are 
made up consists of a glass tube 7 (Fig. 1), the neck, C, of which 
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is three or four times as thick as the rest of the tube. This 
is coated inside and out with a thin layer of chemically de- 
posited silver, which in its turn is covered with a protective 
coating of copper. It will be seen that the edge of the outside 
coating, that 18 to say, the portion where the liability to punc- 
ture is greatest, is situated exactly at the place where the di- 
electric 18 reinforced. The result is that the condenser opposes 
the same resistance to rupture as if the tube were of the same 
thickness as the neck, whilst the capacity is determined by the 
thickness of the body of the tube, which is thinner. Each of 
the tubes (Fig. 2) thus constructed is provided with an upper 
terminal P,, connected to the inner coating, and with a lower 
terminal P,, connected to the external coating. The neck of 
the tube is sealed into a corrugated insulator 7, ensuring ample 
insulation between the two coatings. The glass tube is then 
placed in a brass or sheet-iron tube L, the water-tight closing 
of which is effected by a capsule, into which is placed a conical 
rubber plug b. The contact of the outer coating is connected 
to the external metal case, and the annular space between the 
two is filled with a non-freezing mixture of water and glycerine. 
Rubber distance pieces are also provided to give support to the 
glass tube. The use of this liquid jacket has the further ad- 
vantage of preventing local heating, and the blackened exterior 
of the casing forms an excellent 1adiating surface. These units 
are usually intended for use with pressures of 10,000 to 15,000 
volts, and are tested during manufacture and after completion 
at 27,000 to 40.000 volts. For higher voltages the units are 
grouped in series. In this way batteries of condensers have 
been constructed for pressures up to 100,000 volts. Each element 
of a battery is provided with a safety fuse insulating 1% from 
the circuit in case of accident while keeping the other tubes in 
circuit. А small condenser battery is shown complete in Fig. 3. 

Condensers made in this way can be applied to а number of 
industrial uses, as, for example. in connection with the protec- 
tion of aerial lines against atmospheric discharges, and gener- 
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ally for the protection of circuits and apparatus against exces- : 


sive pressures and rushes of current. They can also be used 
on alternating circuits to improve the power factor and for 
starting single-phase induction motors. Other applications are 
to be found in connection with wireless telegraphy, the produc- 
tion of Röntgen rays, and various laboratory and electro- 
medical purposes. 
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TRAIN-LIGHTING 


(Continued from page 468.) 


Verity-Dalziel System.—This system, which was only brought 
out towards the end of last year, depends upon electrical regula- 
tion of the voltage by auxiliary machines running independently 
of the dynamo, but driven by the dynamo through a small 
motor. The dynamo is an ordinary shunt-wound machine fitted 
with a pole-changing switch to deliver current always in the same 
. direction. An automatic switch, containing two electromagnets 
and also one battery, completes the special arrangements required 
for the system. The battery is only necessary for lighting 
whilst the train is standing or running at too slow a speed for 
the dynamo to generate. The regulation of the voltage depends 
entirely on the auxiliary machines. This machine consists of 
three small motors, about the size of desk fan motors, the three 
armatures being built up on one shaft running in two bearings. 
The connections are shown clearly in Fig. 7, and the three 


Fic. 7.—Verity-DatzieL SYSTEM. CONNECTIONS OF GENERATOR 
AND AUXILIARY MACHINES. 


machines are named motor, M, controller, C, and exciter, E, 
the main dynamo being marked D. ^ Each machine of the 
regulator has a set of shunt coils, and the motor has, in addition, 
a series coil, the current through which does not, however, pass 
through its own armature, but through that of the exciter. As 
wil be seen from the diagram, the controller armature is 
permanently connected in series with the main dynamo shunt 
circuit. The motor armature with its field is directly across the 
mains. From the positive main, current passes through the 
exciter armature and field coil to the controller field coil and 
the motor series field coil. The lamp voltage used is 50, and 
the normal dynamo voltage is about 58 or 59 volts, and the 
exciter, which is wound with a highly saturated field, gives 
about 55 to 56 volts at the lower speeds. Neglecting the 
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pressure drop in the motor series coil, it is clear that the 
voltage across the controller field will represent the difference 
between the voltage across the dynamo mains and that of the 
exciter. The controller armature, therefore, generates voltage 
in one direction or the other, accordingly as the main voltage 1s 
greater or less than the standard, opposing the main voltage in 
the former and assisting it in the latter case. Thus, if the 


pressure of the generator rises slightly above that of the 
standard or exciter pressure, the strength of the dynamo field 
coil is greatly cut down. In itself, this arrangement, while it 
definitely limits the possible variations of the dynamo pressure 
to a small amount, does not give quite a constant voltage. By 
means of the motor series coil, however, as the train speed 
increases, and, consequentlv, the current to the exciter rises, 
the motor field strength is also increased, and the speed of the 
regulating machines is reduced, the voltage of the exciter being, 
therefore, reduced, so that the controlling effect is increased. 
In fact, in order to keep the main voltage constant, a little 
consideration will show that the motor series winding must be 
so proportioned that an increase of voltage on the controller 
field coils produces an equal decrease in the exciter voltage. 
The effect is clearly to translate by means of this series winding 
the increase which would otherwise take place in the main 
voltage into a decrease of the standard voltage. This series coil 
can be arranged to give almost any desired effect. From these 
few facts it will be seen that the system is regulated purely by 
voltage effects. 

Fig. 8 shows the full connections for this system. When the 
dynamo is not running at sufficient speed, or the coach is stand- 
ing, current is supplied direct from the battery through B+ and 
coi! Don the automatic switch, through 5 and 6to L, through the 
lamp switch to the lamps and back to the negative of the battery 
When the dynamo starts running it excites itself, and current 1s 
supplied to the shunt coil, W, of the cut-in switch, A, to the 
dynamo and auxiliary machine field coils and through the start- 
ing resistance of the motor and exciter, raising their speed as 
the dynamo voltage increases. Whén the voltage is about 45 
volts, the coil A closes the contacts 1 and 2, and at the same 
time short-circuits the starting resistance. The auxiliary machines : 
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now speed up and the exciter rises to full voltage, as previously 
mentioned, and sends current through the field coils of the con- 
troller and the motor series coil. This causes the controller to 
‘“bhoost’’ up the voltage on the dynamo field winding, and the 
effect is such that when the switch A cuts in the dynamo voltage 
rises to 55. The dynamo begins to supply current through coil 
X to 3 and R, and through the lamp resistances to the lamp 
switch and lamps. As the voltage rises more current is supplied 
to the lamps from the dynamo, which gradually takes over the 
lamp current until the voltage rises to 57 or 58 volts, when it 
supplies all the current. From the diagram it will be seen that 
all current from the battery to the lamps must pass through the 
magnet coil, D, and so long*as this current is flowing through D 
it holds down the switch B, although the magnet excited by coil 
V is tending to pull it up, V being connected across the con- 
troller armature. When the battery ceases to supply any 
current. coil D ceases to hold the switch down, and coil V 
raises the switch, and closes contacts 5 and 4, putting the bat- 
{егу directly across the dynamo. Аз the speed of the train 1п- 
creases the controller ceases to ‘‘boost’’ up, and then reverses 
and ‘‘boosts’’ down the voltage on the dynamo field winding. 
As the speed of the train falls the boosting-down voltage on_ the 
controller diminishes, and, when it reaches a predetermined 
value, switch B falls on to contacts 5 and 6, putting the bat- 
tery on to the lamps in parallel with the dynamo. As the 
latter’s voltage falls further the battery supplies a reverse cur- 
rent through coil X, from the lamp switch through the resist- 
ances. This neutralises the effect of coil W, and the switch A 
cuts outs, disconnecting the lamps from the battery. If by any 
chance the battery is run completely down, as soon as the switch 
A cuts in, current goes to the battery through the lamp resist- 
ance and the coil D, holding down the switch B until the battery 
voltage has risen sufficiently. ‘ 

When individual lighting is required, as in large coaches, a 
special switching arrangement 18 used, as shown in Fig. 9. 
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Each switch is a three-point switch, and the connections are so 
arranged with the main switch that when the battery is in use 
the resistance is disconnected ; but when the dynamo is supplyin 
the lamps, the resistance is brought into use with each switch 
controlling separate lighting points. This system has not yet 
had any extensive trial. 

Moskowitz System.—This system depends upon very simple 
methods of regulation, and is, on the whole, a straightforward 
system to follow. The method of regulation is electrical, and is 
sini carried out by using a variable carbon resistance in 
parallel with the shunt winding on the dynamo. The dynamo is 
a shunt-wound machine, with no special arrangements beyond a 
reversing switch on the end of the shaft for maintaining a con- 
stant direction. of the current in the external circuits. Fig. 
10 shows the complete switching arrangements and соп- 
nections. The regulating apparatus mentioned above consists 
of a variable carbon plate resistance, V C R, the pressure on 
the plates being varied by the pull of an electromagnet, M, on 
а lever, L, and a spring, I, acting against M. This spring can 
be adjusted to suit any load required. The variable carbon 
resistance and the shunt winding, which are in parallel, are both 
in series with a fixed resistance, R, without which the regula- 
tion of the field current would be impossible. There is also an 
automatic cut-out for operating the battery, the coils being in 
series with the field circuit and also having additional coils in 
series with the main circuit. 'This is marked C, and operates 
a lever switch, N, which closes contacts Q and Q,, and in the 


OOO0QO 


i. 0 9 0 —- 


BATTER. 


Fic. 10.—GENERAL DIAGRAM ОЕ CONNECTIONS, MoskKOwITZ 
SYSTEM. 


off position makes a contact Q,. This lever is controlled by 
an adjustable weight for controlling the voltage at which the 
dynamo cuts in. There is also a lamp resistance needed, which 
1з in circuit when the dynamo supplies the lamps direct. 
Following out the connections as in previous cases described, 
taking the dynamo at rest, and the lamps in use, current will 
pass from B+ to Q,, through the lever, N, to terminal L+ 
to a terminal on the lamp resistance, and straight to the lamps, 
returning to L- direct to the battery. Next, if the dynamo is 
running and the lamps are in use, as soon as the cut-out closes 
current will pass from G+, through M, through series coils ot 
C, through switch and fuse to A+. From this point three cir- 
cuits leave, viz., the shunt, the carbon resistance, and the main 
current. Following the shunt current, this passes through C to 
F^, through the winding to F-. The carbon resistance circuit 
passes direct from A+ through the plates also to F-, where it 
lan the shunt current, and both pass through the resistance, 

‚ to the negative of the dynamo. Following the main current 


‘tions works exceedingly well, and is very simple. The 


from A+ it passes through the ammeter to A-, to Q and Q, 
thence through lamp resistance to lamps, and back to L- and 
G- to the dynamo. Also from ©), it will pass to B+ through 
the battery to G-. If the lamps are not in use, the battery 
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This system of regula- 
rinciple 
own in 


will receive a charge, as shown above. 
upon which the regulation is carried out is better 


M. 11. 
(To be concluded.) 


Wireless Telegraphy.—The Marconi system of wireless tele- 
graphy is to be installed on the North-Western Lightship of the 
Mersey Docks and Harbour Board. 


* Electrical” Fires in  London.—-The annual report of 
the Chief Officer of the London Fire Brigade . states 
that of the 35,845 fires which occurred during the past 
twelve months, 105 were due to electricity. He divides 
them аз follows :—Electricians at work, 1; workmen 
severing electric cable, 1; workman’s tool coming into contact 
with electric cable, 1; defective electric circuit, 100; over- 


heat of electric lamp, 1; overheat of electric light, 1. No less 
than 405 fires are attributed to gas. 
Postmaster-General ~v. National Telephone  Co.—In the 


Chancery Division of the High Court, on Wednesday, Mr. 
Justice Swinfen Eady decided the question relating to a private 
telephone wire which he had before him a week previously in 
a specia! case stated in the action by the Postmaster-General 
against the National Telephone Co. 

His Lordship said the question whether the defendants were 
accountable to the plaintiff for royalties due in respect of the 
telephone lines mentioned in the first schedule to the special case 
under Clause 7 of the licence of November 29th, 1884, depended 
upon whether the communications transmitted thereby were by 
virtue of Section 5 of the Telegraph Act, 1869, excepted from 
the exclusive privilege of the Postmaster-General. Two ex- 
amples might be taken from the schedule as an example of the 
rest—a limited company carrying on business as theatrical ticket | 
agents had a telephone to 16 hotels, 32 theatres, and 2 large 
stores, and a steamship company that had a telephone line to a 
limited company, carrying on the business of excursion and tourist 
agents. ‘The telephones were used for ordinary business pur- 
poses to the mutual advantage or benefit of the parties at each 
end of the lines of communication. In the former case the 
wire was owned or rented by the theatre ticket agents, and, in 
the latter, by the steamship company. Were communications 
made by telephone under such circumstances the same as tele- 
grams transmitted by a telegraph, maintained or used solely 


for private purposes, and relating to the business or private 


ae 


affairs of the owner thereof? In his opinion the words ** solely 
for private пзе” meant solely for the private use of the owner 
of the telegraph. In order to fall within this exception, the 
communications must all relate to the business or private affairs 
of the same person, the owner of the wire—including his family 
and employees; for instance, where two or more departments 
of the same works were connected by a wire, or a head office and 
branches, or the proprietors business and his private house. 
But where the telegraph was maintained for the mutual busi- 
ness or private affairs of two or more separate and independent. 
persons or concerns, that was not within the exception. The 
exception protected by excluding from the Postmaster-General’s 
exclusive privilege the internal communications between different 
portions of the same establishment, whether of business or 
private affairs, but not the external communications between 
two or more separate establishments. If the argument of the 
defendants was well founded, the words *' private wire" merely 
meant not open td the use of the public, any number of persons 
might be connected together by a so-called private wire, and 
apparently they could also be connected by a private telephone 
exchange, so long only as none of the telephones were open to 
the use of the public. Such an interpretation of the Act would 
practically destroy the monopoly of the Postmaster-General, 
which it was the intention of the Act to confer. It followed 


from what he had said that he must answer the question in 
the special case in the affirmative, as the defendants were 
accountable for royalties in respect of all classes of lines re- 


ferred to in the first schedule to the special case. 
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INTEREST OUT OF CAPITAL DURING 
CONSTRUCTION 


HE North East London Railway Bil, when it was betore 

the Unopposed Committee ot the House of Commons last 
week, was the cause of an important debate upon the question 
of the payment of interest out of capital during construction. 
This provision has now become more or less standard in all 
railway Biils, the rate being fixed at 3 per cent. 

In 1905, the North East London Railway Bill was passed, its 
objects being to construct ап electric railway from the Monu- 
ment to Waltham, in Essex, tour miles being in tunnel and the 
remainder on the surface. The decision ot the Committee of 
the House of Commons in 1905, which first considered the Bill 
(it was unopposed in the second House), put the promoters 
under an obligation to find at least half the share capital within 
one year and to commence construction within two years. It 
the contractors took a portion of their payment in shares, only 
half of the shares so taken should be counted towards the 
amount of capital stipulated to be raised within one year. The 
capital of the company originally was £3,000,0C0, whilst under 
an Act in 1906 an additional £250,000 was authorised. Interest 
out of capital was to be paid to the extent of £500,000, over а 
period of three years. 

The objects о! the present Bill are for an extension of time 
for the acquisition of land, an extension of time within which 
the capital is to be found, and an increase of the rate of in- 
terest to be paid out of capital during construction from 3 per 
cent. to 4 per cent. Mr. J. B. Braithwaite, Jun., the principal 
promoter, said that the delay had arisen from two causes: 
firstly, from a motor-car accident to himself, and, secondly, from 
the high rate of bank interest prevailing. Serious negotiations 
were now progressing with the object of raising £1,500,0C0 to 
£2.000,000, but it was impossible to raise money at 3 per cent. 
during construction under the present conditions. The negotia- 
tions were with financiers abroad, and the directors wished to 
wait until the completion of what was termed the ''*peyer ` 
group of tube railways, with the hope of getting more favour- 
able terms. So far the results of tube railway enterprise in 
London had not been very satisfactory, but it was thought that 
when the complete Speyer system was working—the last line, 
the Charing Cross, Euston, and Hampstead Railway would be 
opened in July— more favourable conditions would be created 
which might induce English investors to subscribe capital. 

Eventually the Committee granted the extension of time 
asked for, but refused to increase the rate of interest to be 
paid out of capital during construction. 

In connection with this matter, we may point out that 
the Chairman of Committee in the House of Lords has given 
notice that he will shortly move an amendment to Standing 
Order 128 —which governs this matter—raising the standard rate 
of interest to be paid out of capital during construction from 
5 per cent. to 4 per cent. 


AN ELECTRICALLY EQUIPPED COLLIERY 


HE electrical equipment of the Mountain Ash Collieries of 

Nixons Navigation Colliery Co. has now been completed, 
and consists of a generating station, surface and underground 
mains, and a number of motors. The engine-house is close to 
the pit head, the shaft is 370 yds. deep, and the motors are in 
various positions, grouped round the foot of the shaft. It con- 
tains three steam alternators, the engines being by Messrs. 
Belliss and Morcom, of Birmingham, of their usual pattern. 
They are two-crank compound engines, working with steam at 
150 Ib. pressure, superheated 1509 F., the steam exhausting into 
ejector condensers, the water for which is taken from ап over- 
head tank containing a reserve of 40,000 gallons. This tank is 
supplied from the river adjoining by two Sin. centrifugal pumps 
driven. by 23 b.h.p. electric motors running at 1,450 r.p.m. 
taking their power from the main supply. 

Each engine drives a three-phase Crompton altefnator with an 
output of 300 kw., at a speed of 375 r.p.m., a pressure of 550 
volts between outers, and a periodicity of 25 cycles per second, 
and the exciting current is in each case supplied by a small 
direct-current generator coupled to the engine shaft. The elec- 
trical energy from the alternators is carried in cables laid 
underground to a conveniently situated switchboard gallery, on 
which are mounted three panels containing oil-break switches, 
overload and reverse-current circuit. breakers, ammeters and 
voltmeters. fuses and exciter regulators, and a complete set of 
synchronising gear; also four trunk feeder panels containing 
switches and fuses for the feeders, and the usual earth-leakage 
indicators, 

Frcm the engine-house four trunk mains are laid underground, 
the cables being Messrs. Callender's 0°25 sq. in. three-core con- 
ductors insulated with vulcanised bitumen and fibre, and double 
tape armoured, supported in the trench. Dividing boxes are 
provided at the head of the shaft, and eight cables taken down 
the shaft, each being a three-core cable 0:125 section, insulated 
with fibre and vulcanised bitumen, double wire armoured, and 


supported in cleats with long glands at intervals of every 
40 yds. in the shaft. 

Near the toot of the shaft is a distributing board, which has 
been erected in an old pump-room and is kept locked. The 
board carries distributing fuses for eight circuits, a separate 
circuit being run from this point to each motor. The cables 
from the distributing board to the motors are of the same class 
as those in the shaft. The motors are used for haulage and 
pumping. There are three 250 h.p. motors working main and 
tall gears for the principal roads. These are Messrs. Crompton's 
standard three-phase machines, fitted with wound rotors and 
outside totally-enclosed shp rings. ‘They are direct-coupled to 
the gears, and started, regulated, and reversed by large con- 
trollers working in an oil bath. The whole of this plant is 
designed to deal with very heavy overloads, so that in the event 
of a tall or accident of any sort the electrical machinery would 
be the last part of the gear to sutfer. 

There are at present two pumps, built by the Uskside Engineer- 
ing Co., erected in a new pump-room on a lower level, which 
has been very carefully designed and built, and is lined with 
glazed bricks. It is in every мау suited to the class of 
machinery in it, and contrasts most favourably with the pump- 
houses in which electrical machinery has to be fixed in many 
collieries. Each of these pumps is capable of delivering 470 
gallons of water per minute to a head of 1,500 ft., and is driven 
by a 250 b.h.p. three-phase motor running at 490 r.p.m., and 
similar in construction to those for the haulage gears. There 
is also a single-lift winding gear in the staple pit driven by a 
75 b.h.p. motor, and there are two blocking engine reversing 
gears, each driven by a 40 b.h.p. motor. 

The contract for the whole. of the electrical eqiupment was 
placed, through the agency of Мг. G. Beith, of Pontypridd, 
with Messrs. Crompton and Co., Ltd. 


Automatic ** Headway” Indicator.—An automatic apparatus 
has been installed at the Piccadilly Circus Station of the 
Great Northern, Piccadilly, and Brompton Railway, by means 
of which the driver of a train can tell how many minutes 
have elapsed since the departure of the last train, so that 
overcrowding on one part of the line can be prevented. The 
appliance consists of a clock with the dial divided into twelve 
minutes, and with only one hand. This indicates the time 
that has elapsed since the departure of the last train. The 
hand is caused to tly back by the action of the track circuit 
relay when the train passes the starting signal, and begins 
registering afresh in a similar manner to a stop-watch. The 
dial is illuminated by a lamp, which only lights up when the 
train has passed out of the first section, and the starting 
signal returns to line clear. 


Rating of a Light Railway.--1n the Court of Appeal recently, 
before the Master of the Rolls, Lord Justice Vaughan Williams, 
and Lord Justice Buckley, the case of the Wakefield and Dis- 
trict Light Railway Company v. the Mayor and Corporation of 
Wakefield came before their Lordships on the appeal of the 
detendants from the judgment of the Divisional Court, Kiny’s 
Bench Division, composed of Mr. Justice Ridley, Mr. Justice 
Darling, and Mr. Justice A. T. Lawrance. The railway com- 
pany appealed to the Divisional Court from a decision of the 
Wakefield justices, who had decided against the company's 
contention that their railway should be rated at one-fourth of 
the net anual value. The net annual value was estimated at 
£257, and the rates made on the full net annual value. The 
company tendered a sum calculated on the fourth of the net 
annual value, but this was refused. The company contended 
that the line of railway (which was worked by the overhead 
electric system) and the land occupied thereby, were used as a 
railway, constituted under certain acts for the public conveni- 
ence within the meaning of Section 2 (b) of the Public Health 
Act of 1875, because they were used and constructed under the 
Wakefield and District Light Railways Order, 1901 and 1902. 
and therefore were only assessable on one-fourth of their net 
annual value. The Corporation maintained that the land on 
which the rails were laid was not land used only as a railway. 
and that the railway was not a railway constructed for public 
convenience, and therefore it was liable to be assessed with the 
full net annual value. The Divisional Court held that the con- 
tention of the company was right, and allowed the appeal. Mr. 
Lush, K.C.. Mr. Clavell Salter. K.C., and Mr. Wm. Mackenzie 
appeared for the appellants, and Mr. Danckwerts, K.C.. and 
Mr. Hyde were for the respondents on the appeal. Mr. Lush. 
on behalf of һе appellants, submitted that the company were 
bound to рау the full rate, and that the railwav was not a 
railway constructed under ап Act of Parliament, but was con- 
structed under a provisional order. His contention was that, 
under whatever Act the undertaking was made, it was reallv a 
tramwav which ran throuch the streets, and undoubtedly derived 
as much benefit from the district rates as a tramway. Mr. 
Ryde, on behalf of the respondent company, submitted that the 
judgment of the Divisional Court should be athrmed. In the 
result their lordships held that the undertaking in question was 
a railway and not a tramway, and was entitled to the exemption 
given to railway companies in Section 211 of the Public Health 
Act, 1875. The appeal was therefore dismissed with costs. 
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RADIOTELEGRAPHIC CONVENTION OF 1906 


THe following are the service regulations drafted at the 
Wireless Telegraph Conference at Berlin in 1906, reterred to 
in our last issue. We shall continue our report ot the evidence 
betore the Select Committee of the House of Commons, which 
is considering the advisability of ratifying the Convention, in 
our Next issue. 


1.—ORGANISATION OF RADIOTELEGRAPH STATIONS. 


L—The choice of the radiotelegraphic apparatus and arrange- 
ments to be used by coast stations and ship stations is unre- 
stricted. The installation of these stations must keep pace as 
far as possible with scientific and technical progress. 

Il.—Two wave-lengths. one of 300 and the other of 600 metres, 
are allowed for general public correspondence. Every coast sta- 
tion open for this service employs one or other of these two 
wave-lengths. During the whole period for which it is open for 
service, every station must be in a position to receive calls made 
by means of its own wave-length, and it must not make use of 
any other wave-length for the service of general public corre- 
spondence. Nevertheless, each Government may authorise the 
use at any coast station of other wave-lengths tor the purpose 
et providing a long-distance service, or a service other than 
that of general public correspondence, established in accordance 
with the provisions of the Convention, on condition that these 
wave-lengths do not exceed 600 metres or do exceed 1,600 
metres. 

111.—-{1) The normal wave-length for ship stations is 3CO 
metres. Every ship station must be installed in such a way as 
to be capable of using this wave-length. Other wave-lengths 
тау be used by these stations on condition that they do not 
exceed 600 metres. 
be materially impossible to equip with plant producing a wave- 
length of 500 metres, may be authorised to use a shorter wave- 
lenuth. 

IV.—(l) Ву the agency of the International Bureau, a list 
shall be prepared of the radiotelegraph stations indicated in 
Article 1 of the Convention. This list shall give the following 
particulars regarding each station :— 

1) Name, nationality, and geographical position in the case of 
coast Stations; name, nationality, distinguishing signal under 
the Internatonal Code and indication of the ship’s port of regis- 
try. in the case of ship stations; 

(п) Call-signal (the call-signals must be distinguished from 
one another and must each be composed of a group of three 
letters): 

(in) Normal range; 

пу) Svstem of radiotelegraphy ; 

(у) Nature of receiving apparatus (recording, sound-reading, 
or other apparatus); 

ivi; Wave-lengths used by the station (the normal wave-length 
is underlined) ; 

{уи} Nature of the service performed by the station :— 
General public correspondence ; 


Restricted public correspondence (correspondence with the 


SHIPS ta 2s. vows ; correspondence with the shipping lines 
КЕСЕ, ; correspondence with ships equipped with apparatus 
of the.. . . system; &c.); 


Long-distance public correspondence ; 

Private correspondence of the owners of the station ; 

Special correspondence (correspondence of an exclusively offi- 
cial nature) ; 

tes 

(vin) Hours of service; 

(ix) Coast or ship charge. 

(2) The list shall also comprise such particulars with regard 
to radiotelegraph stations other than those indicated in Article 1 
of the Convention as are communicated to the International 
Purean by the Administration to whose authority these stations 
are subject. 

V.—The stations indicated in Article 1 of the Convention are 
prohibited from exchanging superfluous signals and words. Trials 
and practice are only permitted at these stations in so far as they 
do not interfere with the service of other stations. 

VI.--(1) No ship station may be established or worked by 
anv private enterprise without the authorisation of the Govern- 
ment to whose authority the ship is subject. This authorisation 
Is civen bv a licence issued by that Government. 

2: Every ship station which is authorised must satisfy the 
following conditions :— 

"n The system used must be a syntonised system ; 

L. The speed of transmission and reception must. in normal 
circumstances, not be less than 12 words a minute, five letters 
being counted as one word: 

ic) The power imparted to the radiotelegraphic apparatus 
must not, in normal circumstances, exceed one kilowatt. Power 
in excess of one kilowatt may be used if the ship finds it 
necessary to exchange messages at a distance of more than 
34) kilometres from the nearest coast station, or if, by reason 
of intervening obstacles, communication can only be effected by 
an im rease of power. 

3. The service of the ship station must be carried on by a 


(2) Ships of small tonnage, which it would . 


telegraphist holding a certificate issued by the Government to 
whose authority the ship is subject. ‘This certificate testifies 
to the technical proficiency of the telegraphist as regards— 

(a) The adjustment of apparatus; 

(6) Transmission and sound-reading at а speed which must 
not fall short of Z0 words a minute; 

(c) Knowledge of the regulations applicable to the exchange 
of radiotelegraphic trattic. 

4. ]n addition, the certificate testifies that the Government has 
bound the telegraphist to the obligation ot preserving the sec- 
recy of correspondence. 

vil. 1. If an Administration has information of a breach of 
the Convention or of the Hegulations committed at one of the 
stations which it has authorised, it shall verify the facts and 
fix the responsibility. 

In the case of ship stations, if the responsibility falls on the ` 
telegraphist, the Administration shall take the necessary steps, 
and, if need be, withdraw his certificate. If it is proved that 
the breach was düe to the condition of the apparatus, or to 
instructions given to the telegraphist, similar steps shall be 
taken with regard to the licence granted to the ship. 

2. In the event of repeated breaches by the same ship, if the 
representations made to the Administration to whose authority 
the ship is subject by another Administration remain without 
effect, the latter 1s empowered, after giving notice, to authorise 
its coast stations to refuse communications from the ship in 
question. In case of difference between the two Administra- 
tions, the question shall be subinitted to arbitration at the in- 
stance of one of the Governments in question. 'Тһе procedure 
followed shall be that indicated in Article 18 of the Convention. 


2. DURATION OF SERVICE AT Coast STATIONS. 


VIII. 1. The service at coast stations is, as far as possible, 
permanent, day and night, without interruption. 

Nevertheless, certain coast stations may provide а service of 
limited duration. Each  Adininistration fixes the hours of 
service. 

2. Those coast stations at which the service is not permanent 
must not close before they have transmitted all their radio- 
telegrams to such ships as are within their range ої transmission, 
and have received from these ships all the radiotelegrams of 
which notice has been given. This provision applies also when 
ships notify their presence before work has actually ceased. 


3. FoRM AND ACCEPTANCE OF RADIOTELEGRAMS. 


IX. If part of the route followed by a radiotelegram lies 
over telegraph lines or through radiotelegraph stations belong- 
ing to a non-contracting country, the radiotelegram may be 
forwarded on condition that the Administrations of the countries 
to which these lines or stations belong have at the least declared 
their willingness to apply, when occasion arises, those provisions 
of the Convention and Regulations which are essential for the 
proper disposal of radiotelegrams, and provided also that 
adequate arrangements are made for accounting. 

X. 1. Radiotelegrams bear the service instruction “ Radio” 
in the preamble. 

2. In the transmission of radiotelegrams from ship stations to 
coast stations the date and the time of handing in are omitted 
from the preamble. 

On re-transinission over the ordinary telegraph system, the 
coast station inserts, as the indication of the office of origin, its 
own name followed by that of the ship, and gives, as the time 
of handing in, the time of receipt. 

XI. The address of radiotelegrams for ships at sea should be 
as complete as possible. It must contain the following :— 

(a) Name of addressee, with further particulars, if necessary. 

(b) Name of ship as it appears in the list, supplemented, in 
the case of ships bearing the same name, by the nationality of 
the ship, and, if necessary, its distinguishing signal under the 
International Code. 

(c) Name of coast station as it aopears in the list. 


4. CHARGES. 


XII. The coast charge must not exceed 60 centimes a word, 
nor the ship charge 40 centimes а word. 

A minimum not exceeding the coast charge or the ship charge 
for a radiotelegram of 10 words шау be fixed either for the 
coast charge or for the ship charge. 

XIII. A country on whose territory a coast station is estab- 
lished which serves as а medium for the exchange of radio- 
telegrams between a ship station and another country is con- 
sidered, for the purpose of applying the telerraoh rates, as the 
country of origin or of destination of those radiotelegrams and 
not as a country of transit. 


5. CoLLECTION or CHARGES. 


XIV. The whole charge for radiotelegrams is collected from 
the sender. ` 

For this purpose ship stations must have the necessary tariffs. 
Nevertheless they have the right to obtain informaticn from 
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coast stations with regard to the assessment of the charge for 
radiotelegrams in respect of which they do not possess all the 
requisite particulars. 


6. TRANSMISSION OF RADJOTELEGRAMS. 


a. Signals. 


XV. The signals used are those of the International Morse 
Code. 
XVI. Ships in distress make use of the following signal :—- 


-— ee ee ll 


repeated at short intervals. 

As soon as a station perceives the signal of distress it must 
suspend all correspondence and must not resume work until 
it has made sure that the communication consequent upon the 
call for assistance has been completed. 

When a ship in distress adds, after a series of signals of 
distress, the call-signal of a particular station, the ашу of 
answering the call rests with that station only. Failing any 
mention of a particular station in the signal of distress, every 
station which perceives the call is bound to answer it. 

AVII.—1. The call-signal followed by the letters - —— 
-- ———- ——--- “PRB” signifies that the ship or the 
station making the call wishes to communicate with the station 
called by means of the International Code of Signals. 

The combination of the letters ‘‘PRB” is prohibited, as a 
service signal, for any other purpose than that above indicated. 

2. The International Code of Signals may be used for radio- 
telegrams. 

Those which are addressed ta a radiotelegraph station for 
onward transmission are not translated by that station. 


b. Order of Transmission. 


XVIII. Between two stations radiotelegrams of the same rank 
are transmitted separately in alternate order or in series con- 
sisting of several radiotelegrams, as may be determined by the 
coast station, provided that the time occupied in the trans- 
mission of any one series does not exceed 20 minutes. 


€. Calling of Radiotelegraph Stations and Transmission of 
Ltadiotelegrams, 


AIX.—1. As a general rule, it is the ship station which calls 
the coast station. 

2. The call must only be made, as a general rule, when the 
distance of the ship from the coast station is less than 75 per 
cent. of the normal range of the latter. 

5. Before beginning to call, the ship station must adjust its 
receiving apparatus to the highest possible cegree of sensitive- 
ness and make sure that the coast station which it wishes to 
call is not engaged in communication. If it finds that trans- 
mission is taking place it awaits the first break. 

4. The ship station uses, tor calling purposes, the normal wave- 
length of the coast station. 

9. If in spite of these precautions the exchange of public 
radiotelegraphic tratlic is interfered with, the call must cease at 
the first request made by a coast station open for public corre- 
spondence. This station must then indicate approximately how 
long it will be necessary to wait. 

AX.—1. The call comprises the signal —— - —— - ——, the 
call-signal of the coast station thrice repeated, the word “de” 
followed by the call-signal ot the transmitting station thrice 
repeated. : 

2. The station called answers by giving the signal 
» followed by the call-signal of the calling station thrice 
оо; by the word ''de," by its own call-signal, and by the 
signa - ; 

AXI.—If a station called does not reply as the result of the 
call (Article XX.) thrice repeated at intervals of two minutes, 
the call can only be renewed after an interval of half-an-hour, 
the station making the call having first ascertained that no 
radiotelegraphic communication is in progress. 

AXII.—1. As soon as the coast station has answered, the 
ship station makes known— 

(a) The distance of the ship from the coast station in nautical 
miles. 

(6) Its true bearings in degrees reckoned from 0 to 360. 

(c) Its true course in degrees reckoned from 0 to 360. 

(Ч) Its speed in nautical miles. 

(e) The number of words which it has to transmit. 

2. The coast station replies by indicating the number of words 
which it has to transmit to the ship. 

5. If transmission cannot take place at once the coast station 
informs the ship station approximately how long it will be 
necessary to wait. 

ANXIII.—When a coast station receives calls from several 
ship stations. the coast station decides the order in which the 
ship station shall be allowed to transmit their correspondence. 

The sole consideration which must govern the coast station 
in settling this order is the necessity of allowing every station 
concerned to exchange the greatest possible number of radio- 
telegrams. 

AATLV.—-Before beginning the exchange of correspondence the 


— 


coast station informs the ship station whether transmission is 
to take place in alternate order or in series (Article XVIII.) ; 
it then begins transmission or follows up the service instruc- 
tions with the signal (invitation to transmit). 

XXV.—The transmission of a radiotelegram is preceded by 
the signal and terminated by the signal 
- —— - —— -, followed by the call-signal of the transmitting 
station. 

AXVI.—When the radiotelegram to be transmitted contains 
more than 40 words the transmitting station interrupts trans- 
mission after each series of about 20 words with a mark of in- 
terrogation – – —— —— ~ -, and only continues transmission 
after having obtained from the receiving station the repetition 
of the last word duly received, followed by a mark of interro- 
gation. 

In the case of transmission by series, an acknowledgment of 
receipt is given after each radiotelegram. 

XXVII.—1. When the signals become doubtful, it is ‘m- 
portant that recourse should be had to all possible means for 
effecting transmission. For this purpose the radiotelegram 1s 
repeated, at the request of the receiving station, but not шоге 
than three times. If, in spite of this triple transmission, the 
signals are still unreadable, the radiotelegram is cancelled. If 
an acknowlecgment of receipt is not recelved the transmittiag 
station again calls the receiving station. If no reply is made 
after three calls, transmission is not continued. : 

2. If the receiving station, in spite of defective reception, 
thinks that the radiotelegram may be delivered, it inserts the 
service instruction ''Reception doubtful" at the end of the 

reamble and sends on the radiotelegram. 

XXXVIII.—All stations are bound to exchange trathe with 
the minimum expenditure of energy required for obtaining effec- 
tive communication. 


+—_ =» 00 — ә „—— 


d. Acknowledgment of Receipt and End of Work. 


ХХІХ.--1. The acknowledgment of receipt is given in the 
form prescribed by the International Telegraph Regulations 
preceded by the call-signal of the transmitting station and 
followed by the call-signal of the receiving station. 

The end of work between two stations is indicated by each 
station by means of a signal - - — —— ~ ——— followed by its 
call-signal. 


e. Route to be followed by Radiotelegrams. 


XXX.—1. As a general principle, the ship station transmits its 
radiotelegrams to the nearest coast station. 

2. Nevertheless, a sender on board ship 18 at libertv to indi- 
cate the coast station by which he desires his radiotelegram to 
be despatched. 

The ship station then waits until this coast station becomes 
the nearest. If this condition cannot be fulfilled, the sender's 
wishes are only complied. with if transmission can be effected 
without interfering with the service of other stations. 


7. DELIVERY ОЕ RADIOTELEGRAMS. 


ANNI.— When for any reason whatever a radiotelegram from 
a ship at sea cannot be delivered to the addressee, an advice of 
Bond lier is sent. This advice is transmitted, if possible. to 
the ship. When a radiotelegram reaching а ship station cannot 
be delivered, that station informs the otlice of origin by means 
of a service advice. This advice is transmitted, as far as 
possible, to the coast station through which the radiotelegram 
has been received, or, if the circumstances require it, to the 
nearest coast station. 

XXNII.—1f the ship to which a radiotelegram is addressed 
has not notified its presence to the coast station within the period 
indicated by the sender, or, failing such indication, before the 
morning of the 29th day, the coast station advises the sender 
to that effect. 

The latter has the right to request, by a paid telegraphic or 
postal service message addressed to the coast station, that his 
radiotelegram may be retained for a further period of 20 days 
for transmission to the ship, and so on. Failing a request to 
this effect, the radiotelegram is treated as undeliverable at the 
end of the 3Cth day (the dav of handing in not included). 

Nevertheless, if the coast station knows that the shin has 
passed beyond its range of transmission before the radiotelegram 
could be transmitted to it, that station advises the sender 
accordingly. 


8. SPECIAL TELEGRAMS. 


NNXIII. The following are not admitted :—(a) Telegrams 
with prepaid replies. (b) Telegraph Money Orders. (¢) Collated 


televrams. (d) Telegrams with acknowledgment of receipt. (e) 
Telegrams “Чо follow." (f) Paid service telegrams, except as 
regards transmission over the ordinary telegraph system. 


(7) Urgent telegrams, except as regards transmission over the 
ordinary telegraph system, subject to the provisions of the Inter- 
national Telegraph Regulations. (A) Telegrams to be delivered 
bv express or bv post. 

Regulations NX NIV. to. XLII. relate to general matters of 
administration and control. 
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* ELECTRICAL. ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published March 2151 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names in brackets indicate communicators of inventions from 
a 


1906 Patents 


2019, &сылуАх. Electric relays. In relays of the moving 
coil type two coils are mounted upon removable frames, and 
placed in the same or two similar magnetic fields. The two 
coils are so connected that they tend to move in opposite 
directions when intluenced by the same current. The effective 
length of the fixed contact springs is varied by means of 
a sliding clip actuated by a screw. Five claims, six figures. 

5450, WALKER. Commutators for direct current machines. 
To avoid vibration effects on high speed machines, the com- 
mutator is made with annular peripheral grooves of rectangular 
section. In these the brushes are placed and arranged to make 


contact with the radial surfaces, and not with the cylindrical : 


surfaces. ‘Two claims, three figures. 

5495, FIEDLER. Secondary batteries. The paste for filling 
zrid plates is prepared by mixing lead oxide with a solution 
prepared by the addition of lead acetate to phenol (carbolic 
acid). Four claims, no figures. | 

11.539, Вгохлм (Lux). Metallic filaments for incandescent 
/lamps. The use of filaments curved in relation to the wall of 
{ the enclosing bulb. ‘The curvature is obtained by subjecting 
the filaments to the action of magnetism, frictional electricity, 
centrifugal force, or heat; either before or after the fixing of 
‘the filament in the bulk. Three claims, one figure. 

18,876, DARLINGTON. Cooling electric transformers. For 
cooling and insulating purposes the transformer or other device 
is placed in carbon tetrachloride. This liquid is non-combus- 
tible, colourless, and boils at 764° Centigrade. Two claims, one 
figure. : 
21.159, ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. Regula- 
tion of single-phase machines of the commutator type. For start- 
ing, the stator exciting winding is connected in opposition to 
the armature winding, then disconnected, and finally, for full 
speed, connected in the same direction as the armature winding. 
One claim, one figure. 

21,585, GEBRUDER SIEMENS AND Co. Carbon conductors. 
Conductors for use as dynamo brushes and for similar pur- 
poses, are made from a mixture of copper, zinc, tin, and car- 
bon. The various constituents in a powdered form are kneaded 
into a paste with water, then moulded, and finally heated in 
an atmosphere of hydrogen, until the metallic particles soften 
and alloy with each other. One claim, no figures. 

22.491, Broxam (Stemens and Halske). Melting tantalum 
or similar metals. Homogeneous masses of tantalum are pro- 
duced by melting the metal by the action of cathode rays in 
an exhausted vessel. The cathode rays are directed by means 
of a magnet applied outside the vessel. Three claims, three 
figures. 


Specifications Published To-day 


T ae following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 thampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear їп our 
next issue. 


1906 Patents 


3,316, VOELKER & “озен. Application of resistances for heat- 
ing vessels, receptacles, radiators, and the like by elec- 
tricity. 

4.961, Lea. Apparatus for measuring and recording the flow 
of a liquid or gas or for measuring and recording 
mechanical and electrical forces. 

5.037, HowonrTH (Maschinenfabrik Oerlikon). 
ate nating current generators. 

9.156. Creepy. Single-phase dynamo-electric machines. 

5.167, MoncAN CRUCIBLE Co. & Spemrs. Pneumatic holders for 
commutator brushes. 

9.168. Lerrner. Systems of electric lighting. 

- British THomson-Hovuston Co. & Hopps. 

ing dynamo electric generators. 

5.262, Britisn Thomson-Hovston Со. & Hopps. Suspension of 
the motors in electrically-propelled vehicles. 

9.425, TrckrrELD. & GARLAND. Motor-driven  capstans and 
winches. 


Synchronous 


Self regulat- 


5,478, CLEMM. Conversion of alkali sulphate and bauxite or 
other aluminiferous material into alumina and alkali 
compounds containing sulphur. 

5,555, Brockie. Regulating mechanism for electrice arc lamps. 

5,623, CLARKE. Shrouaing of turbine blades or vanes. 

5,952, Fierp & Ferranti, Lrp. Electro-magnetic switches and 
like electro-magnetic mechanisms. 

6,006, British THomson-Hovston Co, (General Electric Co.). 
Electric switches. | 

6,010, WoopHovuse. Conduit for electric conductors. 

7,252, Hewer. Distribution boxes or section pillars for electric 
installations or systems. 

7,916, Tourter & Јонмѕ. Electric time switches. 

8,235, LOWENHERZ. Automatic switch for portable electric in- 
candescent lamps. | 

9,146, Hatt. Terminal for use with electric conductors. 

9,859, Jacony. Electric motor starting and regulation switches 
for organ blowing, pumping up water reservoirs, and 
similar devices. | 

11,690. Recorp & Bevis. Electric switches. 

12,024, ELECTRICAL IMPROVEMENTS, LTD., & HACKING. 
ally lighting up gas lamps. | 

12,386, KrEINSEN. Contact devices with a swinging plug for 
electrical circuits. a 

13,207, Wise (Squier). Electric incandescent lamps. 

15,107, NaswiTH (Carbone). Three-phase arc lamps. 

15,500, Brnko & PHOENIX ErEcTRic Heatine Co. Electric radia- 
tors. 

16,545, Korn. Methods of measuring the exposure of a selenium 
cell, and to the application to photometry, photo-tele- 
graphy, and the like. 

19,249, Haynen. Electrical 
engines. 

19,482, Ersemann. Electrical ignition arrangement for internal 
combustion engines and the like. 

22,845, Dorman, SMITH, є Bacas. Electrical fusible cut-outs. 

25,579, LINDBLAD & STaLtHANE. Electric transformer furnaces. 

25,029, Mov, Baste, & Ernest Е. Moy, Lrp. Electric switches. 

24,683, ALLGEMEINE  ErEKTRICITATS-(YESELLSCHAFT. Alternating 
electric current distribution systems. 

26,984, Stemens Bros. & Co. & FERREIRA. — 
operating railway or like points. ` 

28.048, KALLMANN. Comparison or standardisation of electrical 
measuring instruments. | 

29,147, LAKE. Storage battery. 


1907 Patents 


217, MARENGHI. Mechanical organs or pianos provided with 
An electric lighting arrangement for producing luminous 
eltects. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


- 1906 Patents 


21,146, Opman. Controllers for electric elevators and the like. 
21,416, KsELLIN. Electrical furnaces. 


Electric- 


sparking devices for explosion 


Mechanism for 


1907 Patents 


4,000, Jackson. Switches for electric circuits. 

4,227, JOHANNESEN. Electrical transformers. 

4,607, SIEGFRIED. Arrangement for supporting motors. 

4,009, DvNovER.  LElectro-magnetic compass or apparatus for 
determining true magnetic deviation particularly at sea. 

9,025, GRIFFITHS & BEpELL. Current collector for use in stud- 
contact systems of electric traction. 

5,036, Uzac. Manufacture of tubular articles by electrolysis. 


Expiring Patents 


The following patents expire during the current week, after 
a life of fourteen years :— 


6,565. March 28th, 1893. Siemens Bros. & Co. & Onacn. 
Dry voltaic cells. A dry cell comprising a zinc containing cylin- 
der fixed on an insulating base, and fitted with a central carbon 
surrounded by concentric layers of exciting and depolarising 
material, the whole being sealed with a bituminous seal. The 
method of preparing the exciting and depolarising materials is 
described. as also the mode of attaching the terminal to the 
carbon rod. 

6,702. March 30th, 1893. Karl Koch. Dynamo brushes. 
Dynamo brushes are made of hollow metal ‘tubes arranged 
parallel to each other. 'The free ends of the tubes are pressed 
against the commutator. | 
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ARGENTINE REPUBLIC: Underground Tramways.—A. con- 
{тепсе was held in Buenos Ayres last month respecting under- 
ground tramways, says the feview of the River Plate. А 
project has been drawn up by the chief of the department of 
public works. ‘Tenders for the work will shortly be invited. 
lt 1s considered that it would be to the benefit of the interests 
ot tne community if the constructing company were to obtain a 
lease of the tramways for a short term of years, by means of 
the payment of a certain percentage to the municipality, who, on 
the expiry of the lease, would obtain exclusive property rights 
to the system and rolling-stock. ‘The payment for the work 
would be matter for a special loan, the bonds of which would 
be guaranteed by the earnings of the new tramways. А con- 
cession has already been obtained for the installation of an auto- 
mauc telephone exchange in Buenos Ayres. 

AUSTRALIA: Electric Ratlways.—In the course of а speecn 
бу the Premier of Victoria recently, he stated that the Govern- 
ment was going in, not only for electric railways, but also for 
tramways, both in the country and in the suburbs. It should 
be possible to have a system of forest railways which would 
greatly facilitate the carriage of the timber and develop dis- 
tricts at present untouched. 

Underground Telephone Cables.—The Australian Mining 
Stiudard states that the Federal Government is about to 
transter the overhead telephone wires in Perth underground. 
Tenders are being invited for many thousands of conduit tubes 
for this purpose, the Federal Government having placed a sum of 
money last year on the estimates for the expenditure in carry- 
ing out this work. The Perth Corporation regards the in- 


creasing number of overhead telephone wires as not only 
unsightly, but dangerous. 
BARNET: Provisional Order Revocation.—The Board of 


Trade have revoked the Friern Barnet Electric Lighting Pro- 
visional Order granted to the Urban District Council in 1901. 

BELFAST: Electricity and Tramway Matters.—At a recent 
meeting of the Tramways and Electricity Committee, the sub- 
ject of the provision of protective glass fronts to the tramcars 
was under discussion, and it was stated that such glass fronts 
would entail an expenditure of £35 upon each car so fitted. 
The supply of additional rolling stock was also discussed, and 
it was finally decided that 25 covered cars should be built at 
their own workshops. It was also agreed that the City Surveyor 
should be requested to make the necessary alterations to the 
bridge at Bridge End, in order to secure the three inches addi- 
tonal headroom required for the passage of these new cars. 
The provision of better costumes for the switch boys was also 
under consideration, and in the end was agreed to, but by no 
means unanimously. B 

Steam Consumption of Engines.—A letter, dated the 8th inst., 
tram Messrs. Combe, Barbour, was submitted, of which the fol- 
lowing is an abstract:—We beg to point out that the tem- 
perature of the steam was measured in two ways—(a) by dial 
thermometer; (5) by mercury thermometer; also, the amount 
of work done was measured in two ways—(c) by wattmeter; (d) 
bv ammeter and voltmeter. The results obtained by Mr. 
M'Cowen are based on measurements which give the greatest 
consumption, and consequently the greatest penalty. The re- 
sults obtained by us are based on the measurements which give 
the least consumption. We do not suggest that Mr. M'Cowen's 
results should be rejected, nor do we think that the lower re- 
suits should be altogether ignored. In our opinion, the fairest 
proceedings would be to take the mean between the two sets 
of results, especially when it is taken into consideration that 
the two sets of observations were taken to check one another. 
Lelow we give a table of these various results :— 


TEST OF THREE 1,000 KW. ENGINES FOR STEAM CONSUMPTION, 
Results of tests 


Guaranteed calculated by Mean 

Consumption, Mr. M'Cowen. Combe, Barbour. Results. 
No D cod 16:75 17:6 16 9 17:25 
No. 16 ..... 16°75 17:334 16:95 17:142 
No. 15... 16°75 17°20 17:07 17:135 


The figures given are lb. of steam per kw. hour. 


Assuming that these mean results be accepted, we find that 
the mean for the three engines is a consumption of 17176 lb. 
instead of 16°75 lb. (the figure guaranteed), or about 25 per 
cent, in excess of the guaranteed results. After a lengthy dis- 
cussion it was finally decided to reply to the letter, and explain 
that Messrs. J. G. White and Co. were responsible for the per- 
єттайсе of the engines, and that they (the makers) should 
complete the engines to the satisfaction of that firm. 

BRIGHTON: Electricity Works | Troubles.— The Brighton 
Corporation have been served with a writ on behalf of the Rev. 
E. Heath and others, in respect to an injunction to restrain 
tne Corporation from carrying on the works at North Road and 
Буена Street in sich manner as to cause nuisance and annoy- 
ance to the plaintiffs and other persons using or worshipping 
in the Church of St. Mary and St. Mary Magdalene, Bread 
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Street. The Town Clerk has been authorised to retain agents, 
counsel, and witnesses, and to take all steps necessary to detend 
the action on behalf of the Corporation. 

CARDIFF: Mental Hospital Installation.—The local Press has 
been much agitated over certain alleged discrepancies between 
the estimated and the actual cost of the electric light installation 
at the above hospital. It is claimed that the original estimate 
was £4,400, whereas the actual final cost will be £13,282. in 
an interview, however, the City Electrical Engineer, Mr. Ellis, 
explained that the original estimate was for wiring only, and 
that the actual cost of this item had been £6,141. ‘Lhe 
remainder of the total cost was accounted for by contracts tor 
engines, generators, switchboard, storage battery, steam and 
exhaust pipes, special electric lighting, &c., &c., amounting in 
all to £4,030. 

DUBLIN: Electricity Accounts.—The Electric Light Committee 
estimate that after providing tor all working expenses, payment 
of interest, and repayment of capital to the extent ot £13,247, 
they will have at the close of the current year a credit balance 
of £1,076. This balance would have been considerably larger 
but for the fact that the committee, in order to encourage new 
consuiners, granted a special discount of 50 per cent. off the 
first half-year’s account. For the coming year the estimated 
income is put at £39,500, against an income of £32,527 for the 
current year. 

DUNDEE: Site for Generating Station.—A conference has 
been held between the Dundee Town Council and the Harbour 
Board respecting the rental of a site for the new generating 
station. The Harbour Board own the site in question, and ask 
a rental of £400 per year, which figure the Town Council con- 
sider to be absolutely prohibitive. Much discussion has taken 
place, and it is probable that the question as to whether the 
Harbour Board have a valid title to the ground under con- 
sideration will be carefully inquired into. 

EDINBURGH: 7ramway Extension.—On the 19th inst. the 
Edinburgh Town Council agreed to proceed with the promotion 
of a Provisional Order for the construction of tramways in the 
Murrayficld and Gorgie districts in connection with the new 
Municipal Markets and the coming exhibition. 

LEICESTER: Electric Lighting Report.—At a recent meeting 
of the Town Council, the report of the Electric Lighting Com- 
mittee was adopted. It appeared that from the total revenue 
they had paid out £27,000 for the provision of permanent works, 
sinking fund charges, &c. Meter rents had been abolished, and 
that meant a loss in revenue of £780. ‘The revenue for the 
half-year was £17,076, an increase of £804 on the corresponding 
previous half-year; while the total expenditure had been £7,220. 
Generating costs were £3,463, an increase of £268, and distri- 
bution costs amounted to £2,074. The gross profit on the half- 
year was £9,992, and the net profit was £2,996. 

LONDON: London County Council.—On Tuesday the Par- 
liamentary Committee recommended the deletion of certain 
tramways from the Tramways Bill, the most important of 
which is the proposed line along Tottenham Court Road. This 
was agreed to. This portion of the Bill has already been re- 
ported against by the Standing Orders Committee. (Electrical 
Engineering, March 21st, p. 559.) Sanction was given to the 
Hampstead Borough Council to borrow for electric lighting 
purposes £461, repayable in 50 years (buildings); £3,301, re- 
payable in 30 years (mains); £965, repayable in 20 years 
(transformers); and £5,663, repayable in 12 years (house ser- 
vices). 

Electric Power Supply іп London.—Mr. Gordon asked the 
Chairman of the Hichways Committee if, pending the passing 
of an Electric Bulk Supply Bill, the Committee were prepared to 
supoly electricity to municipal undertakings from the Green- 
wich generating station. Mr. W. W. Thompson, in reply, said 
they required all their electricity themselves, and, on the other 
hand, they had not Parliamentary powers to sell electrical 
energy to anyone. 

Hammersmith.—A sum of £3,000 is to be transferred from 
the electricity accounts in relief of the rates. 

Southwark.—At the meeting of the Southwark Borough Coun- 
cil last week the Works Committee submitted the following 
return, prepared by the Borough Engineer, of the cost of street 
lightinr in various parts of the district :—Hich-pressure раз, 
Borough High Street, £1.129 6s. 8d. per mile; electric arc 
lamps, Walworth Road, £865 6s. 8d. ; incandescent gas, Borough 
Hich Street, £508; do. Skipton Street, £508; do. Old Kent Road, 
£242: electric nernst lamps, Falmouth Road, £242; incandescent 
gas, Swan Street, £168 13s. 4d.; do. Searles Road, £154; electric 
nernst lamps, Gurney Street, £130 3s. 4d.: incandescent gas, 
Heygate Street, £115 13s. 4d.; do. Pollock Road. £95 6s Ed. 
No discussion took plece in reference to the matter. 

Wandsworth.—The Borough Council. has conditionally ap- 
proved of the proposed construction of tramways in ‘Tooting 
High Street and Mitcham Road, Tooting. 

MANCHESTER: Tramway Pronts.—At the last meeting of 
the Tramwovs Committee, Alderman Bowes signed a cheque in 
favour of the City Treasurer for £55,000. This sum has been 
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sented out of the year's profits of the undertaking in relief of 
the local rates. 

RICHMOND: Exhaust Steam Nuisance.—As a result of vari- 
ous complaints about the emission of steam from the chimney 
at the generating station belonging to the Richmond (Surrey) 
Electric Light and Power Co., Ltd., it is announced that this 
company have instructed their consulting engineer, Mr. C. P. 
* parks, to prepare a scheme for dealing with the matter, and, 
as this scheme would probably involve the taking of a supply 
of cooling water from the river Thames, Mr. С. Р. Sparks has 
been instructed to communicate with the Borough Surveyor on 
the subject. 

SOUTHAMPTON: Peduction in Electricity Charges.—At the 
last meeting of the Town Council it was recommended that a 
reduction of one-eighth of a penny per unit be mee in the 
charges for tramway current, and опе halfpenny per unit in 
the price of electricity supplied to the public for lighting pur- 
poses. 

SOUTHEND: Electric Lighting Details, —The Light Railways 
Committee recently resolved that the price for the supply of elec- 
tricity to the Highways Committee should be £15 per arc lamp 
per annum. The electrical engineer was authorised to obtain and 
fix a new flywheel, together with the necessary expansion gear, 
to the 250 kw. generating set, at a cost of £110 and £110 re- 
soectively. It was further recommended that a feed-water heater 
and pipes at a cost of £56, a valve for the exhaust range at 
£28 10s., and a number of meters costing £144 6s., be provided. 

TASMANIA: Water Power Utilisation, —1t is stated that there 
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is a strong movement among manufacturers in Tasmania to secure 
cheap power for driving their machinery. lhere is every 
facility for this, plenty of cheap labour being available for 
factory work. 

WELLINGTON (N.Z.): Purchase of Electric Lighting Com. 
pany.—A poll of ratepayers has been taken on the proposal to 
spend £160,000 in purchasing the undertaking ot the local 
electric lighting company. Although there are nearly 9,00 
voters on the roll, only 651 recorded their votes. "The majority 
in favour of purchase was 175. 

WEST HAM: Street Lighting.—The Electrical Engineer states 
that the experimental arc. lamps he had put up were work. 
ing satisfactorily, and now recommended this arrangement їо 
genera] use, with the exception that the charge be £8 45. in 
stead of £8 per lamp per annum, paid quarterly, for 820 hours 
per annum, and for every hour in excess of 800, 23d. The 
charge to include current, carbons, trimming, maintenance, ald 
the lamp itself. The charge is to apply to all half umt per 
hour lamps. The meter rent is to be Is. per quarter. А 
further arrangement which would meet the requirements о 
small shopkeepers, who do not want аң arc lamp. is a four-lizht 
fitting with wiring complete, containing four metallic filament 
lamps totalling 200 c.p. The Council could supply the fittinz 
and wiring, lamps, and current, for £4 10s. per annum for 5.0 
hours, and 14d. per hour for every hour exceeding 800. In 
both cases the consumer would have to sign an agreement tor 
at least two years, and he (the engineer) would require powe 
to discriminate between desirable and undesirable consumers. 


TENDERS INVITED AND PROSPECTIVE BUSINESS 


ARGENTINE REPUBLIC. According to the Rertew of the 
River Plate, the Cordoba Tramways Co. intends to change its 
present system to electric traction, and is now seeking the 
sanction of the municipality. 

AUSTRALIA.—The Victoria Postmaster-General's Department 
requires tenders by May 7th for two telephone switchboards. 

BARKING.—Tenders for the following plant are required 
by April 9th :— (1) Rotary converters and transformers; (2) high- 
tension and low-tension switchboards; (3) cables, joint boxes, 
bare copper wire, ete. Particulars from Mr. Н. L. Howard, 
engineer and manager, Electricity Works, Barking. 

BENDIGO COAL-FIELD (VICTORIA, AUSTRALIA).— 
There ts plenty of sccpe on the Bendigo Coal-field for the intro- 
duction of electric power for hauling, milling and other require- 
ments. Modern improvements and machinery have not been 1n- 
troduced to any great extent hitherto, 

BRAZIL.—'l'he President of the Republic has signed a decree 
granting provisional approval to the schemes ot the North- 
Eastern of Brazil Railway for the extension of telegraphic com- 
munication, for 200 kilometres from Bahurü to Cuyaba. The 
President has also signed a decree opening а credit of 800.0C0 
dollars (about 655.500), for the construction of the telegraph 
line from Cuyaba fo Santo Antonio. 

BRISTOL.—Tenders are required for arc-lamp carbons, d.c. 
motors and starters, and joint and junction boxes dur- 
ing the forthcoming twelve months. Fee, two guineas (re- 
turnable). Particulars from the City Electrical Engineer, and 
tenders by April 9th. (See official advertisement this week.) 

BULGARIA.—The Courrier de Sophia reports that the Bul- 
garian Government have decided to establish an electric power 
station near the Government coal mine of Pernik for use in 
increasing the production of the mine to 500.000 tons annually. 

CURA.—The Cuban (aceta Oficial of February 28th contains 
a copy of a law authorising Señor J. M. Tarafa to instal an 
electric plant in Matanzas, for the development and transmission 
of electrical energy for Hght and power purposes. 

EDINBURGH.—Tenders for stores for the Electricity Supply 
Department are required by April 8th. Tenders to the Town 
Clerk. (Nee official advertisement last week.) 

GLASGOW.—-lenders are invited by the Tramways Com- 
mittee for annual stores. Particulars from the Tramways 
Manager, and tenders to the Town Clerk by April 8th. 

ITALIAN NAVY.-—The Commercial Intelligence Branch of 
the Board of Trade are notified by the British Vice-Consul at 
Spezia that tenders will be received by April 15th, at the 
Royal Arsenal (Contract Otlices) of Spezia, for supply to the 
Italian Navy at Spezia of two three-phase 100 kw. commutators 
for the estimated total value of 11.600 lire (about £440). A 
deposit of 1,107 lire (abont £44) will he required to qualify 
апу tender. Tenders should be made out on Government 
stamped paper, which can be obtained from the Italian. Con- 
sulate-General in. London, 44 Finsbury Square, E.C. Local 
representation 1s necessary. 

LONDON: London County Council- "Tenders are invited for 
the supply and delivery of the undermentioned rails, which will 
form the subiect of two contracts, namely : —(1.) About 1,850 tons 
of steel girder track rails and fastenings (to be made by the 
acid process), and (ii.) about 600 tons of steel slot rails and 
conductor tee rails. These rails are required in connection with 
the reconstruction for electrical traction of further portions of 


the London County Council Tramways. Particulars are obtain: 
able from the Council's chief. engineer. at Spring Gardens, and 
tenders should be sent to the Clerk to the Council not later 
than April 23rd. 

Buttersea.—Electric mains are to be extended at an estimated 
cost of £420 to the premises at Nine Elms of Messrs. Crosse 
and Blackwell, jam manutacurers, &c., апа T. and W. Кап! 
loe, oil and colour merchants. Coal-testing apparatus is to be 
procured at an estimated cost of £12, for use at the generating 
station. 

Fulham.—Electric mains are to be extended, at an estimated 
cost of £175, to the Imperial laundry in Jervis Road, a guar- 
antee having been given that this establishment will take 
current for power as well as for lighting purposes. 

I[slington.—Tenders for a 12 months’ supply of alter- 
nating-current induction motor meters for 50 cycles per 
second, and prepayment meters to take pennies and sixpen«es. 
are required by April 4th. Particulars from the borough 
electrical engineer. 

ITALIAN RAILWAYS.- The Italian Government has ap- 
proved the application of electric traction to the following Jir.» 
at the cost indicated :— Milan to Monza and Lecco, £224.CGd: 
Usmate to Bergamo, £56,000; Calolzio to Ponte S. Pietro, 
£20.000; Gallarate to Laveno, £104.090: Domodossola to Isell«. 
£96,000; Naples to Salerno and Torre Annunziata and branches. 
£200,000; the Genoa circumvallation railway, £562,000: Ponte- 
decimo to Busaiia, £174,000; Pistoia to Poretta, 6520.060: 
Savona to San Giuseppe, £140,000; Bardoneche to Modane. 
£168,000. ; 

MEXICO.—The Mexican Diario Official of February 28t5 
contains a copy of a law authorising the appropriation of wat- 
from the River Tecolapa, municipality of Saltabarranca, Ve à 
Cruz, for the production of power. The machinery, scientiric 
instruments, and apparatus required for these works may be 
imported free of duty, provided all are imported at one and the 
same time. The concessionaires are Senors Oltiz and Arocena. 

MILAN.—The Bulletin of the French Chamber of Conimmezi 
at Milan states that water-power concessions have been гапты 
to the Peligna Electric Company. from the Vallone della Fonte 
aud dell Inferno, Aquila, for the production of electric power 
for lighting, and to the firm of Garbaccio Joseph апа Lianzon- 
Ferdinand and Son, from the Strona de Cossato torrent, N ovart». 
for the production of electric power for the use of cloth factories 
at Pistolesa and Lower Mosso. 

NEW SOUTH WALES RAILWAYS.- Tenders are invited by 
May 8th for the supply, delivery, erection. and maintenance с 
a 5.0С0 kw. turbo-alternator, with condensers, motor-driven ai 
pump, and accessories. Particulars from the Electrical Ето ет 
for Railways, 51 Phillip Street, Sydney. Е 

SALONIKA, -- According to the Lerant Herald, the Turkish 
Ministry of Public Works has approved the plans for the estab- 
lishment of an electric power station at Salonika for electri 
lighting and traction in the town. The works will be carried 
out under the supervision of Hamdi Bey, inspector of tee 
graphs, and Menekche Effendi. municipal engineer. 

SWEDEN.- H.M. Consul at Stockholm, Mr. H. M. Villiers. 
reports that the waterfall of Dingersjo has been bought by the 
Holmia Electrical Co.. of Stockholm. "Phe fall is expected t 
supply power to the extent of 1,500 h.p. to Sundsvall. Tue 
power station is to be equipped with 800 h.n». turbines а] 
generators at an estimated cost of £25.000. The report states 
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that it is probable that the electrical machinery may be pur- 
chased in Sweden, but certain instruments; such as those for 
measuring horse-power, will have to be imported. 
WALLASEY.—Stores for the Electrical Department are re- 
quired by April 15th. The contract covers the period ending 
June 30th, 1908. Tenders should be sent to the Town Clerk, 


and particulars may be obtained from Mr. J. A. Crowther, 
electrical engineer to the. Council. 

WITNEY.—'Lhe Witney Electrical Supply Co., Ltd., requires 
a gas engine, gas-suction plant, and a dynamo. Particulars and 
applications to the company, and tenders to the chairman, by 


April 2nd. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The following tenders have been accepted by 
the Victoria. Postmaster-General's Department :—5 miles 26 pair. 
telephone cable, paper insulated, lead covered, at £1,130; 
4 miles 52 pair telephone cable, paper insulated, lead covered, 
at 6120; 3 miles 104 pair telephone cable, paper insulated, lead 
covered, at £1,589; British Insulated and Helsby Cables, Ltd., 
Melbourne. Two miles 78 pair telephone cable, paper insulated, 
lead covered, at £8/8; 2 miles 156 pair telephone cable, paper 
insulated, jead covered, at £1,182; 1 mile 208 pair telephone 
cable, paper insulated, lend covered, at £791; 1 mile 260 pair 
telephone cable, paper insulated, lead covered, at £925; R. В. 
Hlungertord, Sydney. 

BENDIGO. -The tender of Messrs. Noyes Bros. has been 
accepted by the New Moon Company for an electrical plant at 
their mines. The price of the tender is £3,000. The plant 
wili consist of a 200 h.p. Bellis and Morcom engine, and a 
Westinghouse 120.kw. 550-volt compound wound generator 
The equipment will also include switehboards, motors, stone- 
crushers, carriers, and winding engine. 

BOLTON.--Uthe Corporation have placed а fourth repeat 
order with Triumph Stoker, Ltd., to equip their three further 
boilers with """l'riumph "* stokers. 

CROYDON.—The tender of Messrs. Callenders’ Cable Com- 
pany has been accepted for the annual supply of cables. The 
Electrical. Engineer, in his report on the tenders submitted, stated 
that the prices quoted by Messrs. Callenders were between 5d. 
and 4d. per yard the cheapest. As practically the whole of the 
cables laid in connection with the works had been supplied by 
Messrs. Callenders, and had given extremely satisfactory results, 
he unhesitatingly recommended that their tender be again ac- 
cepted. 

HULL.—A special meeiing of the Hull City Council was held 
on Thursday in connection with the recommendation of the 
Electric Lighting Committee that the tender of Messrs. 
Lahmeyer and Co. for a steam dynamo should be accepted. 16 
will be remembered that a previous recommendation to the same 
etfect by the committee was referred back, and subsequently the 
committee was instructed to issue fresh tenders. The minutes 
ot the Electric Lighting Committee now contained a statement 
that it would be impossible to get fresh tenders in time for the 
plant to be in operation during the present year. They there- 
fore recommended the acceptance of Messrs. Lahmeyer's tender, 
and that the engineer should prepare specifications tor a Belliss 
set. which will be needed for the autumn of next vear. There 
was considerable discussion, and an effort was made to refer 
the minutes back. This was defeated by the Mayor's casting 
vote. A meeting of the Electricity Committee was afterwards 
held, at which it was resolved to accept the tender of Messrs. 
Lahmever and Co. at £5,915, subject to the confirmation of the 
Council. 

ILFORD.—The Council have accepted the tender of Messrs. 
Johnson and Phillips, Ltd., for the supply and erection of 
switchboard, cables, and booster. 

LONDON: London County Council.—The following tenders 
were accepted at the meeting on Tuesday :—900,000, stone- 
ware cable ducts required in connection with the tramway 
undertaking, Donnington Sanitary Pipe and Fire Brick Co., 
Ltd., 100,000 at £15 per 1.000; Doulton and Co.. Ltd., 100,000 
at £15 per 1,000; Ensor and Со., Ltd., 100,000 at £15 per 
1,000: Gibbs and Canning, 100,000 at £15 per 1,000: Robinson 
and Dowler, 100.000 at £15 per 1.000. The Highways Com- 
mittee reported that in eight tenders the prices were identical. 
As this seemed to point to a state of affairs calculated to mini- 
mise the advantages of open competition. they were of opinion 
that only such number of ducts should be obtained at the pre- 
sent time as were urgently required, and that steps should be 
t» ken. before the remaining ducts are purchased, to secure more 
favoufable terms. 

For laying stoneware ducts, a North of the Thames, 
h South of the Thames, J. A. Ewart (accepted. for a). 
а £55.240 115. 8d., bD £27.173 2s. 9d. ; Reid Bros. (accepted for 
b,. a £56,513 4s.. b £26,623 05. 7d. 

For the manufacture, supply, and erection of 14 induction 
motor generators at the Clapton, Hackney, Forest Hill, and 
Lewisham sub-stations : Electric Construction Co.. Ltd. (accepted), 
£21.454 10s.; General Electric Co., £19.907; British Electric 
Plant Co.. £20,534 ; British Westinghouse Electric and Manufac- 
turing Co.. £21,575; British Thomson. Houston. Co.. Ltd.. 
£22.494 14s.; Phoenix Dvnamo Manufacturing. Co., £23.407; 
Siemens Bros.’ Dynamo Works, Ltd., £24.515 10s. : Dick, Kerr 
and Co., £25.374; Mather and Platt, £25,805. "The Electric 
Construction Co., Ltd., propose to sub-let to E. F. Moy, Ltd., 
the supply of the rheostats and switches for the motor 
generators. 

For the supply of low-tension switchboards for («) Islington, 


Holloway, Hackney, and Clapton sub-stations, including addi- 
tional switchboards tor the Limehouse, Shoreditch, and Hol- 
born sub-stations, and (b) Lewisham, Forest Hill, Stockwell, 
and Tooting sub-stations, and also small switch panel to be 
used in connection with the supply by the Woolwich Borough 
Council of electrical energy for тае Woolwich tramways: J. 
?pagnoletti and Со. (accepted), а 55.596, bD £2,020; the Edison 
and Swan United Electric Lighting Co.. £5.655 and £2,897; 
T. Bertram, Manchester, £3,698 and 82,701: Eckstein, Heap 
and Co., b £2,859; Whipp and PEourne, £5,744 and 52.885: 
Johnson and Phillios, Ltd., £5,749 and £2.8(//; N. Dixon and 
"on, Lid.. £3,755 end £2,966; Cox-Walkers, Ltd.. 84.057 and 
£2,540; the General Electric Co., Ltd., 44.141 and £3.100; 
Kelvin and James White, Ltd., £4,596 and £5.441; the Elec- 
trie Construction Co., Ltd., £4.665 and 25.6129; erranti, 
Ltd., £4.90/ and £3,151; the British Westinghouse Electric 
and Manufacturing Co., £4,966 and £3,495; Evered and Co., 
55,111 and £2,851; the Universal Electrical Manufacturing 
Co., £5,908 and 24.554. Messrs. Spagnoletti have been granted 
permission to sub-let to the 1. T.IZ. Co. the supply of the circuit 
breakers, and to Messrs. Elliott Bros. the supply of the re- 
cording meters. 

For the supply of 12 water-tube boilers for use in the second 
portion of the Greenwich electricity generating station: Bab- 
cock and Wilcox (accepted), 227.846: E. Danks and Co. (Old- 
bury), Ltd., £24.137: B. К. Rowland and Co., Ltd., £27,004; 
Stirling Boiler Co., Ltd., £28,652; Clark, Chapman and Co.. 
Ltd., 528.761; Thames Ironworks, Shipbuilding, and Engineer- 
ing Co., Ltd., £29,846. Permission was given to Messrs. Bab- 
cock and Wilcox to sub-let to Н. Windsor and Co. the brick- 
work setting, to the Smoke Prevention Co. the supply of carbon 
dioxide apparatus, and to J. Hopkinson and Co. the supply 
of beiler mountings. 

For switch gear at Battersea  sub-station: Ferranti, Ltd. 
(accepted), £562; Dick, Kerr and Co., Ltd., £646. 

For supply of cables and cleats for fixing machines in per- 
manent positions: Western Electric Co. (accepted), £900; 
W. T. Henley’s Telegraph Works, £924; Siemens Bros.’ 
Dynamo Works, Ltd., £927; British Insulated and Helsby 
Cables, Ltd., £953. 

For the supply of new switch panels, &c., required at the 
Elephant and Castle sub-station: Evered and Co., Ltd. (ас: 
cepted), £874 6s. ; T. Bertram, £877; Eckstein. Heap and Co., 
£1,005; Pritish Westinghouse Electric and Manufacturing Co., 
Ltd., £1,188. 

Battersea.—-The following tenders for annual supplies to the 
generating station have been provisionally accepted.—W. Н. 
Willcox and Co., Ltd., oils and engine-room stores; Sloan Elec- 
trical Co., Ltd., carbons for arc lamps; Ferranti, Ltd., ampere 
hour electricity meters; British Thomson-Houston Co., Ltd., 
watt-hour meters; Callenders’ Cable and Construction Co., Ltd., 
service boxes, with the exception of house service boxes of a 
capacity of 25 and 100 amperes, also supply of cables, provided 
the company undertake to maintain the whole of the cables 
supplied by them for a further period of one усаг; British 
Thomson-Houston Co.. Ltd., and Edison and Swan United 
Electric Light Co., Ltd., incandescent electric lamps; Pryke 
and Palmer, ironmongery, tools, &c. 

Fulham.—The Electric Lighting Committee has accepted the 
following tenders for annual supplies :—Packings, jointings, 
&c., Messrs. Н. Edmonds and Co.; street lighting, &c., goods, 
Messrs. J. Gibb and Co.; fuse wire, &c., General Electric Co., 
Ltd.; house cut-outs. service boxes, &c., Messrs. Lucy and 
Co. ; engine oils, Messrs. W. Н. Willcox and Co., Ltd. 

Hackney.—Vhe tender of Andrew and Suter, for arc lamp 
carbons, as follows, has been accepted :— 18 mm. by 12} in., 
positive cored, £2 2s. 10d. per 1.000 pieces; 13 mm. by 114 in., 
negative solid, 19s. 6d. ; 16 mm. by 123 in., positive, £1 13s. 10d. : 
11 mm. bv 11) in., negative solid, 15s. 10d. Ап order has been 
placed with Ferranti, Ltd., for two meters of 600 amp., 240 volt 
capacity, at £25 14s. The Reason Manufacturing Co. are to 
supply two Cemand indicators of the same capacity for £15 10s. 

Islington Guardians.—Vhe tender of Messrs. Pryke and 
Palmer has been accepted for the supolv of electrical fittings 
and sundries. 

Stepney.— The Electricity Committee recommend that, in 
order to make provision for next winters anticipated load, the 
tender of Messrs. Babcock and Wilcox for two boilers at 
£4.240 be accepted: further that two additional stokers, in 
addition to the one which had already been purchased after 
satisfactory trial, be obtained from the Underfeed Stoker Co.. 
Ltd.. for £453. 

SOUTHEND.--The Corporation has entered into а running 
contract with Messrs. Ferranti, Ltd.. for the supply of meters of 
from 3 to 50 amperes. | 
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WALTHAMSTOW.—The Council have accepted the tender of 
Messrs. Johnson and Phillips, Ltd., tor supply aud erection of 
switchboard and machine cables. 

The Urban District Council have also accepted the 
following tenders for condensing plant :—Babcock and Wil- 
cox, £11,565; Electric Construction Co., £7,134; Ledward and 
Beckett, £3,437; Alphons Custodis Co., £856; Johnson and 
Phillips, £830; Patterson Engineering Co., £425. 


COMPANIES’ MEETINGS AND REPORTS 


ANGLO-ARGENTINE TRAMWAYS.—The net revenue to 
December 31st, including £10,214 brought forward, and after 
deducting £65,816 for depreciation, amounts to £296,855. A 
final dividend of 4 per cent. on the ordinary shares, making 
8 per cent. for the year, is recommended. After transferring 
£4,200 to a sinking tund for the redemption of preterence and 
ordinary shares, £5,000 to investment depreciation account, and 
£20.000 to reserve fund, there remains a balance of £10,081, 
which is to be carried forward. 

DIRECT SPANISH TELEGRAPH CO.— The accounts for the 
year ended December Jlst, 1906, show, after providing for in- 
terest on and redemption of debentures, and crediting the re- 
serve fund with the usual £5,000, a balance to the credit of 
revenue of £3,853 3s. 8d., which, together with £1,733 Os. 4d. 
transferred from the reserve fund, enables the directors to re- 
commend the declaration of the dividend of 10 per cent. on the 
preference shares, and a dividend of 4 per cent., free of income 
tax, on the ordinary shares, for the year 1906, amounting to 
£5,586 4s. Half of this amount was distributed on October 
lst, 1906, as an interim dividend in respect of the half-year 
ended June 30th, 1906. The traffic receipts for 1906 amount 
to £51,135 13s. 9d., and the working expenses to £13,456 15s. od. 

Presiding at the meeting last week, the Marquess of Tweed- 
dale stated the large increase in traftic during the past year 
was partly due to exceptional circumstances, such as the Spanish 
Royal wedding, and the Algeciras Conference. Expenses had 
increased somewhat, and in order to be able to pay a dividend 
of 10 per cent. on the preference shares, it had been necessary 
to draw upon the reserve fund. 

ELECTRIC LIGHTING AND TRACTION CO. OF AUS- 
TRALIA.—The directors’ report for the year 1906 shows a total 
Kross profit of £16.202. which includes the dividend on the 
company's holding in the Adelaide Electric Supplv Co. After 
payment of interest, &с., there is a balance of £1,185, which 
it is recommended should be carried forward. It has been 
found necessary to add a 1.500 kw. turbo generator set to the 
power-house in order to meet the increasing demand in Mel. 
bourne. The company will also submit a tender for a lease of 
the Geelong tramways, the necessary electrical energy being 
supplied from the existing generating station. 

HADFIELD STEEL FOUNDRY CO.—At the annual meet- 
ing last week, Mr. R. A. Hadfield said that the Company's out- 
put for 1906 was much in advance of previous years. Their new 
product, ‘‘Era’’ steel, had been adopted by the Government. 

HASTINGS AND DISTRICT ELECTRIC TRAMWAYS.— 
The total revenue for the year 1906 amounted to £15.039, and 
after deducting working expenses and debenture interest there 
is a balance of £7,026. With the amount brought forward from 
last account, the total available for dividends is £8.733. A 
э per cent. interim dividend on the preference shares was paid 
in August last, and a further dividend of 5 per cent. is now 
recommended, making 4 per cent. for the year, carrying forward 
£735. 6.217.941 passengers have been carried, and the саг 
mileage run was 1,876,932. 

At the ordinary general meeting held in London on Friday. 
the chairman first corrected a printer’s error in the report. The 
total mileage for the vear should be 1.101.887 instead of 
1,876,952. The chairman stated that the receipts at present 
tended to show that the undertaking had a prosperous future 
before it. Negotiations are now in progress for extensions of 
the system into the Old Town, and plans will shortly be sub- 
mitted explaining the Company’s proposals. Difficulties have 
arisen through the narrowness of the streets, and the pro- 
posals suggested to the Company have hitherto involved such a 
large expenditure as to put them out of the range of prac- 
ticabilitv. The report and accounts were adopted. 

HOVE ELECTRIC LIGHTING CO.—The report shows a 
net profit of £12.672 19s. 5d. for the year 1906, compared with 
£12.490 5s. Sd. in 1905. Including the balance brought forward 
from last year, there is a balance of £15,565 available. After 
deducting debenture interest, the interim dividend at the rate 
of 8 per cent. paid in October last, and income tax, there re- 
mains a surplus of £8,293 8s. 1ld. It is proposed to place 
£4.000 to the renewals and depreciation account, and to declare 
а final dividend, at the rate of 10 per cent. per annum, making 
9 per cent. for the year, and to carry the balance, £818 
ls. 11d.. forward. 

ISLE OF WIGHT ELECTRIC LIGHT AND POWER CO. 
- The net profit for the vear 1906 amounted to 29,715. including 
£214 brought forward from last vear. After payment of de- 
benture interest and loans, a baiance of £2.037 remains for 
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distribution. A dividend of 14 per cent. is recommended upon 
the ordinary shares, and £400 placed to the reserve fund, 
leaving a buiance ot £156 to be carried forward. 

KALGOORLIE ELECTRIC POWER AND LIGHTING 
CO.—An extraordinary general meeting of this Company was 
held in London on Friday, when the resolution passed on March 
6th to voluntarily wind up the Company, and to appoint Mr. 
Н. J. Dixon liquidator, was confirmed. 

LEEDS COPPER WORKS.—" here has been a trading profit 
of £23,/24 during 1906. ‘fhe amount available tor aisiribu- 
tion is £8,651, compared with £742 of 1905. Тһе Company ıs 
laying down large plant for the production of copper tubes, in 
addition to the existing electrolytic plant. ‘lhe new works will 
be in operation shortly. 

ROTHESAY TRAMWAY CO.—The annual general meeting 
was held in London last week, Mr. E. C. Miles presiding. ‘Lhe 
profit for the year is £2,758. The capital expenditure has 
increased by £7,670. After payment of debenture interest, &c., 
and providing for sums chargeable to revenue, а 2 per cent. 
dividend has been declared upon the ordinary shares. 

SUNDERLAND ELECTRIC TRAMWAYS.—At the annual 

general meeting on Friday, the Hon. R. Parker, who presiued, 
said that the period of regular operation of the tramways did 
not really commence until the end of March, 1906, во there 
was approximately only five months normal operation of the 
tramways in the account. The power supply was now on a 
regular basis, arrangements having been entered into with the 
Durham Collieries Electric Power Co. by which the Tramway 
Company transferred its right to supply power in its area to 
the Durham Company, in return for the payment of a fixed 
royalty for current supply to the tramways. By this meaus 
current was obtained at a fixed cost. With the exception of one 
mile in South Hetton, the whole of the undertaking was now 
completed. The receipts show a steady expansion, in spite of 
the fact that the population, mostly miners, did not seem at 
first disposed to avail themselves of the new travelling facilities. 
The net profit for the period covered by the accounts was 
£5,527 lls. 9d. He considered the Company was now well 
established, and had arrived at such а stage that it was not 
likely to retrogress. Extraordinary general meetings were after- 
wards held sanctioning an alteration in the articles of associa- 
tion. 
: VICTORIA FALLS POWER CO.—An extraordinary general 
meeting was held on Friday for the purpose of considering a 
modification of the rights attaching to the two classes of shares 
into which the capital of the Company is divided. "The altera- 
tion, it was pointed out, was entirely in favour of the pre- 
ference shareholders, the ordinary shareholders having assented 
to the proposed alteration, although it would certainly not im- 
prove their position. The alteration means that the preterence 
shareholders will get an additional 4 per cent. without waiting 
fcr the ordinary shareholders to obtain first their 6 per cent. 

WOKING ELECTRIC SUPPLY CO.—The total revenue for 
the year ending December ólst, 1906. was £12,297, the expenses 
amounting to £6,564. The total balance available for distri- 
bution 13 £6,451 6s. 9d. After paying interest on the 44 per 
cent. debentures and temporary loans, dividend on the 6 per cent. 
cumulative preference shares to December 31st, 1906, a dividend 
of 5 per cent. per annum on the ordinary shares, and placing 
£1,500 to depreciation fund account, there is a balance to be 
carried forward of £504 16s. 4d. 

At the meeting last week it was pointed out that the largest 
number of lamps had been added during any one vear in the 
history of the Company, namely, 6.295. Another satisfactor 
item in connection with the undertaking was the coal cost, which 
decreased by £460, in spite of the fact that the price of coal was 
higher. This was due, to a great extent, to the use of the new 
chimney, with the new boilers, superheater, Bennis mechanical 
stokers, and condensing plant. The extensions of mains carried 
out during the уеаг, about 12) miles, had resulted in the addi- 
tion of some very large consumers. In connection with the pro- 
posed extension of the undertaking to Chertsey and Addle- 
ston, it 1s intended to increase the capital of the Company to 
£100.000 bv the creation of 25.0С0 additional preference shares 
and 2С0.С00 additional ordinary shares. 


Robertson Lamp Co. v. Robstone Lamp Co.— The case of the 
Robertson Electric Lamps, Ltd. v. The Robstone Lamp and 
Illuminating Co., Ltd., again came before Mr. Justice Swinfen 
Eady on Friday. "This case, when it came before his lordship 
previouslv, was for an injunction which he refused, his lordship 
expressing opinion that an early trial would be preferable, and 
he gave directions for the prompt delivery of pleadings. On 
Friday it was mentioned that defendants had offered to submit 
to a perpetual injunction, restraining them from selling or offer- 
ing or exposing or advertising for sale, or procuring to be sold, 
any electric. lamps or any apparatus or things used in con- 
nection with electric lamps, not being of plaintiffs’ manufacture, 
under the name of ''Hobstone," or any name comprising that 
word. or any other name so closely resembling Robertson as to 
be likelv to mislead or deceive the publie into the belief that 
goods manufactured or sold by the defendants were the goods 
manutactured or sold by the plaintiffs. 
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MISCELLANEOUS BUSINESS NOTES 


ELECTRICAL INSTALLATIONS, LTD.—-In order to cope 
with the growth of business, Electrical Installations, Ltd., have 
found it necessary to secure more commodious offices and stores 
at Bassishaw House, Basinghall Street, London, Е.С. The 
firm’s telephone number, namely, 13894 Central, will remain the 
same. The branch at No. 2 Mincing Lane, E.C., has been 
closed, and all business will be dealt with from Bassishaw 
House. 

PRITCHETTS AND GOLD.—This firm have purchased the 
goodwill, plant, and stock of the A. B. P. Accumulator Com- 
pany. Ltd. (in liquidation), and are prepared to execute orders 
for renewals for A. B. P. batteries. 

Personal.—Mr. D. O. Evans, manager and engineer for North 
Wales of the National Electric Construction Company, has 
removed his offices from 245 High Street, Bangor, to the Elec- 
tricity Works, Carnarvon, to which all business communications 
should in future be addressed. 


PARLIAMENTARY INTELLIGENCE 


PROGRESS OF ELECTRICAL BILLS.—The following Bills 
were read a first time in the House of Commons last week :— 
West Riding Tramways, West Yorkshire Tramways, Folkestone, 
Sandgate, and Hythe Tramways. 

The London Electric Power Supply Bill and the North Metro- 
politan Electric Power Bill are down for second reading in the 
House of Commons on April 10th. The Central London Railway 
Bill is down for April 9th. 

The Watford and Edgware Railway Bill was read a second 
time in the House of Commons on Monday. 

CHANNEL TUNNEL BILL.— In consequence of the expres- 
sion of opinion by the Government that it would not support 
the Channel Tunnel Bill, the promoters have decided to withdraw 
the measure. 


NEW COMPANIES 


NEVILLE MACHINE AND TOOL COMPANY.—This com- 
pany has been formed, with a capital of £4,000. to take over the 
business of importing and dealing in machine tools for elec- 
trical engineers and others, at present carried on by Neville 
Bros., at 7 James Street, Liverpocl. 

NORTH-EAST LONDON CONSTRUCTION COMPANY.— 
Registered with a capital of £50,000 in £1 shares, to adopt 
an agreement with the North-East London Railway Ccmpany 
for the construction, equipment, and working of the railways 


authorised by the North-East London Railway Act, 1905, and © 


to contract for the construction and equipment of other rail- 
ways, &c. No initial public issue. Registered offices, 17 Threg- 
morton Avenue, E.C 


CORRESPONDENCE 


THE TRANSMISSION OF ENERGY BY DIRECT 


CURRENT ON THE SERIES SYSTEM. 
To the Editor of ELECTRICAL ENGINEERING. 


Drar SiR,—Considering the interest which has been 
taken over Mr. Highfield'8 paper on continuous cur- 
rent transmission and the references to the new 
Zurich-Albula scheme, a few more particulars may be 
ef interest. 

The order has been given to Oerlikon for the three- 
phase system, but they have to share the work with 
Messrs. Brown, Boveri, and Co., of Baden, and La 
Compagnie de l'Industrie Electrique et Méchanique 
of Geneva, manufacturers under the Thury patents, 
as the three firms sent in alternative schemes on the 
Thury and three-phase system in conjunction with 
each other. I understand that Messrs. Escher Wyss 
have got the order for turbines. 

The scheme will cost about £147,500, not taking 
into account the sub-stations, which are not yet settled. 
Roughly. the generating station buildings cost £13,250; 
electrical equipment of the same, £43,000; turbines, 
£19,250; and transmission lines, £72,000. 

Yours faithfully, 

A. PARKER SMITH. 
Oerlikon-bei-Zurich. 


Villa Hertha, 


Röntgen Society.--An ordinary general meeting will be held 
on Thursday next, April 4th, at 20 Hanover Square. at 8.15 
p.m.. when a paner is down for reading by Mr. C. E. &. 
Phillips on ‘‘ The Measurement of Radio-Activity and A-Rays.”’ 


THE METRIC SYSTEM 


N the House of Commons on Friday, Mr. B. Straus moved 
the second reading of the Weights and Measures (Metric 
system) Bill. This provides that from April 1st, 1910, or at a 
later date to be fixed, the standard metre and kilogramme should 
be established, and that with certain exceptions sales and con- 
tracts should thenceforth be made according to the metric system 
under a penalty of 40s. In support of his Dill, Mr. Straus re. 
ferred to the variety of weights and measures now in existence, 
and pointed out that the metric system was not, as some of its 
opponents seem to think, of foreign origin, for James Watt had 
really originated it. Resolutions in favour of the Bill had been 
assed, he said, by the London County Council, large numbers of 
Chainbers of Commerce and local authorities, and it was sup- 
ported by the heads of many trades and engineering firms. ‘ir 
H. Norman seconded the motion, and argued that a great saving 
of time would be brought about by the adoption of the metric 
system. Referring to the objections to the system, he said that 
one class of opponent preferred a decimal inch system, such as 
that devised by Mr. Thomas Parker, but the more that system 
was examined, the more illogical and contradictory it appeared. 
He quoted the opinion of Lord Kelvin, the British Electric Plant 
Company, and the General Electric Company amongst others in 
support of the use of the metric system, which he said was 
practically universal among manufacturers of electrical apparatus, 
electrical standards being expressible practically only in metric 
notation. Mr. Haworth, who opposed the Bill, said that if the 
system were adopted the result would be disastrous in engineer- 
ing shops, many things having to be duplicated. The vice-pre- 
sident of the Westinghouse Co., Pittsburg, had declared that the 
introduction of the metric system would cause his company con- 
siderable loss. He believed that 80 to 90 per cent. of the 
engineering trades of Great Britain were against the Bill. The 
metric system had been legalised in England, and people should 
be left to adopt it or not as they thought fit. Mr. Shackleton 
also opposed, and suggested that an inquiry should be held, not 
by professors, but by practical men. Sir E. Sassoon said that, 
with the exception of Lancashire, there was a very wide con- 
sensus of opinion in favour of the Bill. Mr. Kelley quoted the 
opinion of Sir W. Mather in favour of the metric system. He 
thought it would be unwise to push the motion for a second 
reading to a division, but that in view of the presence of the 
Colonial Premiers in this country it would be well to have an 
inquiry, which they should be invited to attend. Mr. Barron 
and Mr. Arnold Lupton having spoken, Mr. Lloyd George, on 
behalf of the Board of Trade, doubted whether the state of 
public opinion was sufficiently advanced to justify the imposi- 
tion of a new system upon a large and powerful minority. The 
change in the weights and measures alone would cost to retail 
traders, it was said, some two millions of money, and the cost 
to the engineering and textile trades would be considerably 
greater. He disagreed with the view that we would lose trade 
in metric countries through not selling on a metric basis. In 
fact, it might almost be said that to convert our system into a 
metric one would be to remove a handicap to our competitors 
in the home and non-metric markets. ‘There were anomalies in 
our present system, but he thought there would be anomalies to 
the end of all time. Не agreed with the suggestion. of Mr. 
Shackleton that a Committee should be appointed. I[f this were 
done, and a common agreement arrived at, then would be the 
tine to ask Parliament to sanction апу standard which might 
be agreed upon. At present the country was quite unripe for 
the imposition of the metric system. ‘Lhe House then divided, 
and the majority against the second reading was 32. 


— ——— i 


Mr. Lewis Haslam, in the House of Commons last week, asked 
the President of the Board of Trade whether, in view of the 
importance of the question whether the enactment of 
a measure compelling the adoption of a metric system 
of weights and measures would prove to be of great economic 
advantage to the public, he would consider whether it is advis- 
able, as a first step towards a solution of the question, to institute 
an inquiry as to the practicability and advisability of introduc- 
ing such system in all dealings with and undertakings of all 
Government factories and departments. 

Mr. Kearley replied that the Board of Trade made, some 
уеагѕ ago, Inquiries оп the point, and were advised that it would 
be undesirable that such а de»oarture from general trade practice 
in this country should be made by Government Departments and 
factories, and thev now saw no reason to alter this conclusion. 


MISCELLANEOUS CITY NOTES 


SUMATRA PARA RURBER PLANTATION.-- This company, 
which has a capital of £100.000 in £1 shares, is issuing at par 
70,000 shares, of which 20,000 fully paid are taken in part pav- 
ment of the purchase price, the remaining 50.000 being offered 
for subscription. The company is to acquire the Pangkattan 
Estate on the east coast of the island of Sumatra, under a 
lease for seventy-five years, from December 29th, 1900. 
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SUMMARY 


, 


“А PATENT Expert ' contributes an article on the 
New Patent Bill, the main provisions of which were 
published in our last issue. He approves of the new 
facilities afforded for obtaining '' patents of addition,’’ 
and his only objection to the clauses relating to com- 
pulsory licences is that they may mean conferring 
upon some tribunal a power that amounts practically 
to saying what a patent is worth. The provision re- 
quiring that a patent must be worked in this country 
if it is to remain valid, shows good intention, but he 
thinks that it will be unworkable. (Page 582.) 

AMONG the papers recently read before the American 
Institute of Electrical Engineers was one by J. R. L. 
HayprEN, describing some quantitative experiments 
regarding alternating current electrolysis, with special 
reference to corrosion by earth currents. Another 
paper read at the same ineeting by A. A. KNUDSON 
discussed the electrolytic corrosion of iron and steel 
buried in concrete. (Page 583.) 

THE annual report of the traffic manager of the 
Liverpool Corporation Tramways, in addition to giving 
full statistical information regarding the year's work- 
ing, describes a new form of sanding apparatus greatly 
facilitating sudden emergency stops. An analysis of 
the aecounts shows that the total expenses per car 
mile, including all capital charges, were 9:022gd. 
A sum of £55,117 was carried to reserve, renewal, and 
depreciation account, and £27,586 was contributed in 
aid of the general rates. (Page 585.) 

A PAPER upon smoke prevention was read last week 
at the Society of Arts by Mr. J. B. C. Kersnaw. The 
author enunciated the principles of smokeless fuel com- 
bustion, and said it was remarkable that although these 
principles had been public property since the year 
1839, their practical application had been almost 
totally neglected. In the discussion the most note- 
worthy feature was the unanimity with which various 
speakers expressed the opinion that of recent years 
there had been a great reduction in the number of 
London fogs. (Pave 586.) 

AN article, by the resident engineer of a small elec- 
tricity works, reviews the = diftheulties under which 
municipal electricity undertakings of small size suffer. 
Owing to the sharp competition they must keep their 
plant well up-to-date, and have therefore to spend 
more on renewals than they originally contemplated; 
a gross profit sufficient only to рау interest and sink- 
ing fund no longer suthees. The Local Government 
Board also shows itself less complaisant in granting 
fresh borrowing powers, and the municipal undertak- 
ing has not the same freedom of action as a company 
in developing its business. He believes that other small 
Local Authorities will follow the example of White- 
haven, Bath, and Bray, and dispose of their electricity 
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undertakings to companies as opportunity arises. 
(Page 587.) 

THE probable effect ci high efficiency lamps on the 
electrical lighting industry was discussed at a recent 
meeting of the Dublin Local Section of the Institution 
‘of Electrical Engineers. The paper on the subject, by 
Mr. W. TarLow, dealt generally with the features of 
the various forms of metallic filament and other high 
‘efiiciency lamps at present on the market, and dis- 
‘cussed some methods of obtaining the low voltages 
necessary for these lamps from ordinary 200-volt 
systems. The fallacy in expecting any damage to the 
‘electric supply industry from the use of high efficiency 
lamps was pointed out. Several speakers in the dis- 
‘cussion doubted that any advantage had been secured 
in the general change from 100 to 200 volts, and the 
disadvantage of the large light units entailed by the 
:àdoption of present forms of high efficiency lamps, 
especially for private lighting, was dwelt on. (Page 
588.) MEL 
Tne conclusion of Mr. HENDERSON'S paper, read re- 
cently before the Neweastle Local Section of the Insti- 
tution of Electrical Engineers, on '' Train Lighting,” 
dealing with the Vicarino, Leitner-Lucas, and Mather 
and Platt or Rosenberg systems, is given on page 500. 
. THe question of water-power development has re- 
cently been occupying the attention of the Queensland 
Government. We give some details relating to a re- 
cent report on this subject by Mr. W. Corin. (Page 
592.) | 
THE Westinghouse unit-switch multiple train con- 
trol system for single-phase working is similar in many 
respects to the older continuous current system, but 
of greater simplicity, owing to the absence of pro- 
vision for putting the motors in series and parallel, so 
that & smaller group of unit-switches is required. The 
principle of electro-pneumatie control is retained, but 
the control circuit, instead of being taken from a 
battery, is connected to a low-voltage tapping on the 
main starting auto-transformer. A detailed descrip- 
tion of the latest forms of both the continuous and 
alternating equipments is given on page 598. 

THE new car depót at Golder's Green, near Finchley, 
of the Charing Cross, Euston, and Hampstead Rail- 
way, is now complete, and the rolling stock has been 
delivered. The general lines of the car-shed are 
similar to the Lillie Bridge depót of the Great 
Northern, Piccadilly, and Brompton Railway, and the 
cars are practically similar to those of the latter rail- 
wav, although of American manufacture. А descrip- 
tion of the car-shed and workshops at Golder's Green 
is given on page 598. 

А FULLY illustrated description of the svstem of elec- 
tric tramways which has recently been opened in 
Johannesburg, South Africa, will be found on page 600. 

A casE of considerable interest to consulting en- 
gineers was heard in the Appeal Court on March 13th. 
The contractor had employed cable of an inferior 
qualitv to that called for in the specification, and al- 
though the purchaser’s engineer had passed it, his 
principals refused to pay the full amount of the con- 
tract price for it. Judgment was given against the 
contractor on the ground that the engineer had no 
authoritv so to vary the contract as to accept on behalf 
of his prineipals what was admittedly inferior and less 
costly work than that provided for. (Page 602.) 

Tue chief interest in Mr. G. RarPnH's paper on the 
electric power installation at the Grangesberg iron 
mines, Sweden, recently read before the Newcastle 
Loeal Section of the Institution of Electrical 
Engineers, lies in the electrical winding plant. 
which has a capacity of 10 tons per wind from 
a depth of 2900 ft. Two winding-drums аге 
used, each directly driven by а continuous cur- 
rent motor, and normally coupled together by a frie- 
tion clutch. Current is obtained from a synchronous 


motor-generator in a sub-station. А heavy flywheel is 
not used, but а battery supplies the additional power 
required during acceleration. (Page 603.) - 

A NEAT combination of line insulator and Pupin in- 
ductance coil for long overhead telephone lines is de- 
scribed on page 605. 

Mr. L. J. HuNT'S paper upon a new type of induc- 
tion motor, recently read before the Manchester Local 
Section, is concluded in the current issue. he prin- 
cipal difference between this motor arl those pre- 
viously experimented with lies in the stator, which is 
parallel wound and cross connected at certain equi- 
potential points. The rotor carries two windings, each 
for a different number of poles, and is so connected 
that the current from the principal winding traverses 
the second winding, and produces a superimposed mag- 
netic field, which in turn induces secondary currents 
in the closed portion of the stator windings. It will 
thus be seen that the machine is really a variety of 
‘“ cascade °’ motor, having two rotor windings and two 
stator windings, combined in one stator and one rotor. 
(Page 606.) | 

A SHORT article on page 608 describes a line of new 
motor starters and controllers recently introduced by 
the General Electric Company. 

A PAPER on the application of electric power derived 
from waterfalls to slate quarrying, recently read by 
Mr. M. KELLow before the Institution of Civil En- 
gineers, contained a description of a water power 
scheme in North Wales, and the equipment of a slate 
quarry in that district. (Page 609.) f 

A PAPER recently read before the Institution of Civil 
Engineers by Мк. A. H. РВЕЕСЕ dealt with electric 
winding machinery for mines, describing the main 
features of the flywheel converter and other systems, 
and discussed generally the relative costs of power 
supply to mines by separate generating stations, and 
bulk supply from power companies. (Page 609.) 

INTERESTING evidence has been given before the 
Select Committee of the House of Commons which 
is considering the Wireless Telegraph Convention of 
1906. A good idea is given of the relations between 
the Marconi Company and the Admiralty and other 
Government Departments, whilst the fact that the 
Admiralty is working at a wireless telegraph system 
of its own renders it quite independent of any attitude 
which the Marconi Company may take in the event 
of the ratification of the Convention. (Page 610.) 

AT an important meeting of the Rand Central 
Electric Works, Ltd., it was announced that arrange- 
ments had been concluded for the transfer of the 
Company's undertaking to the Victoria Falls Power 
Company, Ltd. The latter company has therefore now 
bought up the last of its possible competitors in the 
electricity supply business on the Rand. (Page 612.) 

UxpER ILlectrochemistry a paper by Moissan upon 
the distillation of cobalt and nickel in the electric fur- 
nace is abstracted. A paper by Dn. ERLWEIN upon the 
fixation of atmospheric nitrogen, more particularly in 
connection with the manufacture of cyanamide, is also 
referred to. Other subjects are the electrolysis of fused 
sodium nitrate, and a method for preventing sulphating 
in accumulators. (Page 612.) 

Схрек ‘‘ Electrical Science '' is given an account of 
the continuation of G. W. PiERCE'S measurement of the 
wave length of the radiation emitted by the compound 
senders employed in wireless telegraphy, and а descrip- 
tion of some experiments by E. Е. NORTHRUP on the 
eleetrodynamie forces within a liquid conductor. The 
Continental section includes notes of the curious pro. 
регез of platinum amalgams, as observed by Morgsax 
and some observations of A. BERSTELMEYER on thc 
electrochemical equivalent of Cathode rays. (Page 
613.) 

AMONG the various patents published last week, ana 
abstrated in our Patent Record this week. is a Speci- 
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fication by the Maschinenfabrik Oerlikon, which de- 
scribes a method of preventing pulsations in the field 
flux of alternating current generators. The method 
adopted by the British Thomson-Houston Co. and 
Hopps, for securing a constant watt output from dy- 
namos driven by explosion, engines, forms the subject 
of another specification. A third specification describes 
an improved mechanism by Brockie for are lamps of 
the enclosed type, regulated by a single series solenoid, 
and adapted for series burning. Among the new 
‘specifications published to-day is one by Lodge and 
Muirhead on wireless telegraphy, and a number of 
others dealing with sparking plugs for internal com- 
bustion engines. (Page 614.) 

A report has been issued by the London County 
Council giving full particulars of the electrical under- 
takings which now exist, not only in London proper, 
but also in ‘‘ extra’’ London. (Page 621.) 

A SHORT article on page 620 describes a means of 
allowing for expansion in boilers of the Lancashire 
type. 

The report of the National Electrical Manufacturers’ 
Association, which will be presented at the- annual 
meeting on Tuesday, gives particulars of many matters 
nf detail which should have an important bearing upon 
the future of the electrical industry. (Page 622.) 

At the meeting of the Metropolitan Electric Tram- 
way, Ltd., last week, it was stated that the receipts 
рег car mile were 10°84d. and per passenger 1:18d. 
Although the distances passengers were now carried are 
so much greater, yet the average fare per passenger 
has decreased from 1:68d. in the days of horse tram- 
ways to 1`14. at the present time. With steam trac- 
tion the figure was 1:84. Mr. E. Garcke advocated 
the establishment of a Traffic Board for the whole of 
the United Kingdom. The report for 1906 of Messrs. 
WiLLANS AND RoBINSON shows a profit of £10,593, as 
against a loss of £6,535 for the corresponding half-year 
of 1905. No dividend is paid, however, owing to the 
previous losses upon the Queen's Ferry Works. At the 
Mersey Railway Co.'s meeting complaints were made 
at the lack of dividend, but the Chairman replied 
that the receipts had increased by over 40 per cent. 
and the prospects for the future were good. Other 
companies’ meetings and reports will also be found 
on page 618. 


Осв Stock and Share List, Local Notes, Particulars ' 


of Tenders Invited, Received and Accepted, Prospective 
Business, and other notes will be found on pages 615 
to 622. | 


THE serious accident to а car of the South Metro- 
politan Electric Tramways, which occurred at Park 
Lane, Wallington, on Monday last, will be investi- 


gated by Major J. W. Pringle on behalf of the Board . 


of Trade in the usual course. Up to the time of going 
to press Mr. Ratcliffe Hulme, the general manager, 
informs us that he is unable to let us have any official 
statement as to the cause of the accident. The cir- 
cumstances, however, are comparatively simple. The 
car to which the accident occurred is a double-decked 
bogie car, without a top covering. On Monday after- 
noon it was travelling from Croydon to Sutton, heavily 
laden. for the fine, warm weather of the Bank Holiday 
made the trip on this semi-rural line a pleasant outing, 
and the upper seats particularly attractive. The car 
derailed at the curve leading from Carshalton Park 
toad into Ruskin Road, and running across the other 
track. the carriage-way and footpath, overturned in the 
garden of the comer house, with resulting injury to 
nearly all the passengers, but happily no fatalities up 
to the time of writing. The Parliamentary plans of the 
tramway show that the curve in question should have 


а central radius of 62 ft. on the inside or westward 
track, where the car derailed. The approach to this 
curve from Croydon is by a straight falling gradient 
about 462 yds. in length, commencing at the railway 
bridge over the Croydon and Epsom Railway at the rate 
of 1 in 17, followed by lengths of 1 in 20, 28, 21, 30, 
and 34 respectively. The total fall is 56 ft., making 
an average gradient of 1 in 24:8. Ав the railway bridge 
was widened and rebuilt after the passage of the Act, 
the gradient may actually be little sharper than shown 
on the plans, and there may be some difference in the 
curve as laid out, especially as Ruskin Road is a new 
thoroughfare, also laid out after the passing of the Act. 
The data from the plans are quite sufficient to suggest 
that the accident is only an addition to the rather long 
list of brake '' failures '' on gradients. It is premature . 
to assign a definite cause, but that the facts lend them- 
selves to the above suggestion is fairly obvious. А 
gradient of 1 in 24:8 corresponds to an accelerating 
force of 90 pounds рег ton, and allowing 25 
pounds for tractive effort; this leaves 65 pounds 
per ton for actual acceleration, which will in- 
crease the speed of the vehicle by about 1 ft. per second 
per second, or, say, 1 mile per hour in a second and a 
half. Allowed to run freely down the incline, а car 
would attain а speed of well over 30 miles per hour 
at the entrance to the curve, and could by no possi- 
bility keep on the rails round it. On the other hand, 
it should not be difficult to keep the car under con- 
trol by means of hand-brakes on the gradient, always 
provided that it was entered on at a very moderate 
speed, and that the wheels were not skidded by ex- 
cessive brake pressure, but there would be little time 
to correct а mistake in these respects. 1% is stated 
that the rails or the road had been recently watered, 
which would inerease the risk of skidding, especially 
ав the roads were generally dusty on Monday, and dust 
at Wallington includes a good deal of chalk. It may 
be noted that the car did not turn over on the curve, 
but only after it entered the garden; so that the shock 
of surmounting the gutter, kerb, and garden fence or 
wall, and slewing of the bogies—not centrifugal force 
per se—probably overthrew it. Even а top-decked 
electric car has a very low centre of gravity, and а 
comparison of the casualty list in this case with that 
of the motor omnibus accident at Handcross last sum- 
mer shows how much safer & tramway car is, in the 
worst circumstances, than the omnibus. 
CÓ 

THE new type of induction motor described by Mr. 
L. J. Hunt in a paper read before the Manchester 
Local Section of the Institution of Electrical Engineers, 
and reproduced in our columns last week and to-day, 
marks another ingenious attempt to solve the problem 
of an efficient variable speed induction motor. Stein- 
metz in America, Gorges and Meller in Germany, and 
Silvanus Thompson in England, are amongst those who 
have already worked upon this problem, but so far 
without any conspicuous success; and this latest at- 
tempt closely follows the lines taken by the previous 
experimenters. In the corresponding design of con- 
tinuous-current motors, the problem is to find a method 
whereby the back electromotive forve of the armature 
may be maintained at a practically constant value for 
any and all of the speeds at which the motor is to 
run. In the case of induction motors the problem is 
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much the same, only with the additional requirement 
that the frequency of the back eleetromotive force of 
the stator winding must also be maintained at prac- 
tically a constant value. The ordinary cascade system 
of control may be considered as a device whereby the 
frequency of the supply-current is divided between two 
or more motors. Naturally the simplest way of con. 
trolling the speed of an ordinary induction motor 
is to vary the number of poles produced by the stator 
winding; this in itself is not very difficult, and if 
squirrel cage rotors were permissible might form a pos- 
sible solution. But unfortunately wound rotors of 
some form are necessary, and hence any change in the 
winding of the stator must be accompanied by а corre- 
sponding change in the windings of the rotor, which 
at once introduces a multiplieation of slip rings with 
increased complexity. The motor described in this 
paper is an attempt to obtain the advantages of cas- 
cade control in one machine by the use of a stator 
and a rotor wound for two separate numbers of poles; 
the secondary magnetic field, produced by the addi- 
tional rotor winding, induces a stator current through 
the closed portion of the stator winding. We shall 
await the results of the detailed tests of these new 
machines with much interest. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, APRIL 4th. 
Rontgen Society. 


8.15 p.m. Ordinary Meeting at 20 Hanover Square, Lon- 
don. Paper to be read : :—‘*The Measurement of Radio- 
activity and X-Rays. ‚ by C. E. S. Phillips. 


TUESDAY, APRIL th. 
National Electrical Manufacturers’ Association. 
3 p.m. Annual General Meeting at 2 Queen Anne's Gate, 
Westminster, S.W. 
Institution of Electrical Engineers: Manchester Local Section. 


7.30 p.m. Meeting at the University. Paper to be read :— 
“The Experimental Determination of the Losses in 
Motors," by C. F. Smith. 


Institution of Electrical Engineers: Glasgow Local Section. 


8 p.m. Meeting at 207 Bath Street. Paper to be read :— 
‘*Tllumination and some Illuminants," by J. D. Mac- 
kenzie. 

Institution of Civil. Engineers. 

8 p.m. Ordinary Meeting. Papers to be further dis- 
cussed :—(1) ‘‘ The Application of Hydro-Electric Power 
to Slate Mining," by Moses Kellow; (2) “ Electrically- 
driven Winding Gear and the Supply of Power to 
Mines," by A. Н. Preece. 

Junior Institution of Engineers. 

8 p.m. Meeting at the Westminster Palace Hotel. Paper 
to be read :—* The Relation of Surveying to Engineer- 
ing," by G. P. Knowles. 


WEDNESDAY, APRIL 10th. 
Institution of Electrical Engineers: 
7.30 p.m. 


Birmingham Local Section. 
Meeting at Summer Lane Power Station. Paper 


to be read :—'* Nome Considerations Involved in the © 


Design of the Switchgear for the Summer Lane Generat- 
ing Station of the City of Birmingham,” by J. E. 
Woodbridge. 

THURSDAY, APRIL 11th. 

Institution of Electrical Engineers: Dublin Local Section. 
8 p.m. Meeting at the Royal College of Science, Stephen's 

Green. 

FRIDAY, APRIL 12th. 

Institution of Mechanical Engineers. 


8 p.m. Meeting at Storev’s Gate, Westminster, London. 
Paper to be further discussed :—‘‘ Petrol Motor Omni- 
buses," by W. Worby Beaumont. 


Institution of Cictl Engineers: Students’ Section, 
8 p.m. Ordinary Meeting, when a Lecture will be given by 


Мг. К. W. Allen on “An Engineer's Visit to Japan 
and Canada.” 


THE NEW PATENT BILL 
By a Patent Expert 


O industry owes more in its development to 

inventive genius апа to the produets of inven- 
tive genius as protected by patent than the electrical 
industry. In fact, the history of its progress might, 
with tolerable completeness, be compiled from Patent — 
Otfice records. The electrical engineer, therefore, is 
bound to feel a very special interest in any proposals 
to a.ter or amend the existing Patent Law. 

Speaking generally, there are strong reasons for re- 
senting too frequent interference with the Statute 
Book in a matter so vital to the industries of the 
country as the patent law, and a good many people 
may accordingly be disposed to think that we have 
had too many rather than too few patent laws passed 
during the last quarter of a century. 

There is difference of opinion as to whether the 
part of the last Act, which provides for a search for 
novelty by the Patent Office when an inventor has 
filed his Complete Specification, has proved in any 
way beneficial; but the other portion of the same 


pulsory licences—is, however, generally agreed not 
to have proved altogether satisfactory. 

The draft Bill which Mr. Lloyd George introduced 
lately into Parliament is mainly designed to make 
good this defect of the former Act. It will not upset 
in any way the main principles of the patent law as 
they exist at present, and is, therefore, not justl 
open to the objection that it is of a revolutionary 
character, or amounts in any way to '' tinkering witn 
the Statute Book.” 

The main provisions of the proposed Bill are : —(1) 
To facilitate obtaining compulsory licences. (2) To 
introduce compulsory working of patents; and (3) to 
provide for the grant of additional patents. 

The second of these provisions is, as will be shown 
below, part of the same poliey that is aimed at by 
the first; while the third is intended mainly to give 
assistance to the ''poor inventor." The object of 
patent laws is to foster and promote invention and 
the development of industries, not to retard them. 
But if an inventor is given a monopoly, it is very easy 
for him, if it suits his purposes, to use his patent to 
hamper industrial development rather than to assist 
it. This may be said to have been the case to some 
extent with the manufacture of incandescent lamps 
in the early days of the carbon filament. 16 is often 
done at the present day, it must be admitted, and 
sometimes by foreign patentees—as, for example, in 
regard to the patents for dyeing processes (which are 
frequently held by foreigners) The same thing is 
done often enough, however, by British holders of 
British patents, and Mr. Т, lovd George probably made 
rather too much fuss about the iniquity of the foreign 
patentee in this respect. But it is certainly opposed 
to publie interests that a patentee, whether British 
or foreign, should simply get his patent and then '* sit 
on it." In the old Act of 1883 attempts were made 
to prevent this by providing machinery for obtaining 
compulsory licences, so that a patentee could be coni- 
pelled to grant licences, and so prevented from sitting 
on his patent. The machinery for doing this, how- 
ever, was to all practical intents and purposes аз 
complicated and expensive as an ordinary patent 
action for infringement. The Act of 1902 introduced 
different machinery for the same purpose, t.e., appli- 
cation to the Privy Council. This has proved nearly. if 
not quite, as expensive as the old procedure. Few 
people have taken advantage of it. Hence the first 
provision of the new Bill. 
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То make the compulsory licence clause of real value 
to the community, it must be of such a kind that 
the expense involved in putting it into operation, if not 
within the means of the poor inventor, must be con- 
frmable, at any rate, to the exchequer of the 
moderately well-to-do. This could never be the case 
with an appeal to the Privy Council. It is, as our 
Colonies know to their cost, one of the most expen- 
sive tribunals we possess. It is suggested that the 
proper tribunal to decide compulsory licence questions 
should be the Patent Office itself. In cases of oppo- 
sition and amendment which are heard by the Patent 
(tive officials or the comptroller in person, the Patent 
Ойсе has proved itself to be a most admirable tri- 
bunal. It ought certainly to be thoroughly capable of 
deciding such questions as have to be considered in 
the grant of compulsory licences. It has also the ad- 
vantage of being an exceedingly cheap tribunal. If 
this proposal is carriad into law we must, however, 
sav that we do not see any advantage in giving too 
wide a right of appeal. It is the abuse of the right of 
appeal that gives the moneyed litigant and the moneyed 
patentee his unfair advantage. Appeal to the law 
ofüver at most, which is all the right of appeal that 
anyone has, from the Patent Office decisions in such 
matters as amendments and oppositions, ought to be 
ample. If this provision is made law it should cer- 
tany have the effect of preventing any patentee, 
whether British or foreign, from using his patents to 
keep other people from manufacturing an article, for 
the wealt hy patentee will not then be able to refuse a 
licence on reasonable terms to someone who wishes to 
use his invention, and rely upon the inability of the 
would-be licensee to find the funds necessary for fight- 
ing the battle out by the means provided by the 
present law. 

Of course, it would be putting a great power in the 
hands of the Patent Office, and would almost amount 
to giving the office power to decide what an inventor 
shall be allowed to make out of his patent, for if the 
royalty to be paid for the compulosry licence is too 
low. the value of the patent all round is impaired. If 
it is too high the licence becomes a useless boon to the 
person who applies for it. But we think the Patent 
Othce may be relied upon to hold the scales evenly. 
Impartial it certainly would be—absolutely. 

As regards the question of working, there is a great 
deal to be said either way. There may be people who 
do not clearly understand what working in this sense 
means, so it may be as well to explain. The proposal 
amounts to this: that if the holder of a patent in this 
country in future cannot show that he has manufac- 
tured and introduced it into commerce in this country, 
the patent shall, after a certain lapse of time, become 
vod. The object, therefore, as of the compulsory 
licence clauses, is to ensure that the patentee does 
not play the dog-in-the-manger. The objections to 
Such a proposal are that it is practically impossible 
to sav what constitutes real working. In the Conti- 

nental countries, where such a provision is in force, 
it I nearly always evaded by a mere formal com- 
pliance with the law. Of course, to have any effect 
“п the industry of the country working should mean 
putting into commerce on such a scale as to affect the 
market, but it would be grossly unfair to compel a 
oe to lose his patent because he could not do 
Po Many most valuable patents have been wholly 

Ac тайма for years after being granted. 
ae rods the third provision, the allowance of 
ed addition, that is certainly a provision that 
ся enefit the poor inventor. What is aimed аб, 
» "oubt. 18 something like the arrangement in use in 
E d where inventions of improvements of detail 
fo, -aN Invention are granted for merely nominal 

` Such patents expiring when the main patents 


expire. One is obliged to take out such patents if 
they are really important inventions, and often even 
when they are not, because if one does not do so 
oneself someone else may, and then one might either 
have to engage in complicated and expensive litigation 
to prove that that person was not the '' true and first 
inventor," or else be in the position of being unable 
to use one's own invention in its most commercial 
form without having to pay royalty to, or obtain the 
permission of, another patentee. 

On the whole, we fancy, most inventors will approve 
of the first and last suggested provisions of Mr. Lloyd 
George's Bill. To the last no objection can, we think, 
validly be raised. То the first the only real objection 
is that when applications for compulsory licences be- 
come cheap, it might mean conferring on some tri- 
bunal the power of, in reality, saying what a patent 
shall be worth. 

As regards the second provision—that of requiring & 
patent to be worked in this country—we attach very 
little importance to that, because, as pointed out 
above, it is so unworkable. It would either become a 
mere formality or a source, possibly, of gross injustice 
and hardship. But it might be worth putting into the 
Bill all the same, for if it were once the law, a 
Government really interested in the subject might be 
able to use it as a valuable lever—according to the 
extent to which it were enforced—to obtain concessions 
(in patent law) from other countries. 

As regards the manner in which Mr. Lloyd George 
introduced his Bill, it is difficult to avoid a smile at 
the way in which he represented the poor British 
inventor as the victim of the unscrupulous foreign 
patentee. The poor inventor has often quite as much 
to put up with from his own countrymen who happen 
to be possessed of money and patents. 


ELECTROLYTIC CORROSION BY EARTH 
CURRENTS 


WO papers were read at a recent meeting of 

the American Institute of Electrical Engineers 
at New York, bearing on the above subject. The first, 
by Mr. J. L. R. Hayden, described some experimental 
work on alternating current electrolysis, а subject of 
growing importance in connection with single phase 
railways. 

These tests were extended to the investigation of 
different current-densities and different frequencies. 
First, several series of tests were made with diluted 
solutions of such salts as may be expected in the 
ground. Then different kinds of soils were investi- 
gated, and then tests made on а typical soil by adding 
different substances—carbonates, sulphates, organic 
matter, &c., and noting their effects. Ultimately, the 
possibility of protection against electrolytic corrosion 
was investigated. 

In the first sets of tests, lead and sheet-iron were 
investigated; in the last tests only lead plates were 
used, as the first tests proved the relative unimport- 
ance of iron. Plates of 1:25 in. width and 2°5 in. 
height were used; that is, with about 6:25 square inch 
exposed area, of very thin and pure sheet lead, so-called 
‘test lead.” "These plates, after cleaning. were 
weighed on a chemical balance, reading accurately to 
about 0:5 milligramme, then immersed in the electro- 
lyte or the soil, the current passed through for a time 
varying from 60 hours to 390 hours; then the plates 
were taken out, washed with water and diluted acetic 
acid (about 10 per сееп), dried, and again weighed. 
The total weight of the plate was about 6 granunes, 
and the amount dissolved usually several hundred 
milligrammmes. Check tests showed that the amount of 
lead which can be dissolved chemically by acetic-acid 
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washing does not exceed 1 or 2 milligrammes. Тһе 
iron plates were cut to the same size, from transformer 
iron of 10 milligrammes thickness, having an average 
weight of 2°5 grammes. They were treated in the 
same manner, except that very dilute hydrochloric acid 
was used for washing. IN 

A large number of tests were made, the quantitative 
results of which are given in the paper, and the fol- 
lowing conclusions were drawn by the author from the 
experiments. 

1. Alternating current electrolysis is not а phe- 
nomenon like direct current electrolysis, on which 
definite quantitative general laws can be formulated; 
but is of the character of a secondary effect, that is ,the 
action of the positive half wave is not quite reversed 
by the action of the negative half wave, leaving a small 
difference, rarely exceeding one-half per cent. of the 
electrolytic action of an equal direct current. 

Under the conditions of the investigation, which 
were chosen to represent as nearly as possible actual 
service conditions of lead cables, alternating-current 
electrolysis varies from practically nothing to somewhat 
less than 1 per cent. of direct current electrolysis. 
Since electrolytic action of the alternating current 
appears as a small difference between two large and 
nearly equal quantities, the action of the positive and 
of the negative half wave, a very small variation in 
the action of either half wave makes a very large 
difference in the result, and this probably accounts for 
the very large variation in the electrolytic action of 
alternating current compared with the constancy of 
the electrolytic action of direct current. | 

2. Alternating-current electrolysis, when expressed 
quantitatively, or in per cent., of the action of an 
equal direct current, varies very greatly with the chem- 
ical character of the electrolyte. The nitrates and 
similar compounds as fertilisers tend to increase elec- 
trolytic corrosion; carbonates and, in general, alkaline 
reaction of the soil, decrease the corrosion; that is, 
exert a protective action. . 


This protective action against alternating-current 


electrolysis is decreased by the presence of nitrates, 
&c., and is hardly sufficient to be of practical use 
for protecting lead cables against attack by alternating 
current. | | | 

9. In general, lead is more attacked than iron, and 
the latter shows still more erratic behaviour than lead, 
probably due to the existence of a passive state. 

4. Alternating-current electrolysis under conditions 
representing as nearly as seems feasible the conditions 
of lead cables in the soil, does not appreciably depend 
upon the current-density, but is practically independent 
thereof, except indirectly, in that very high current 
densities may by an increase of temperature give an 
increased corrosion. 

9. In general, electrolytie corrosion by alternating 
currents increases with decrease of frequency. This 
increase with decreasing frequency does not follow a 
general law, but depends largely upon the chemical 
character of the electrolyte. It may be enormous; 
that is, 25-cycle current gives many times greater cor- 
rosion than the same current at 60 cycles. Or it may 
be very small and negligible. In some instances, 60- 
cycle current seems to give a somewhat greater attack 
than 25-cycle current. 

In general, ammonium salts and nitrates seem to 
give a very great increase of electrolytic corrosion with 
decreasing frequency, while carbonates and soils with 
alkaline reaction, as containing cement, may give little 
or no increase of corrosion with decreasing frequency. 

6. Chemical corrosion by the soil and electrolytic 
corrosion by alternating current increase very greatly 
with increasing temperature of the soil. 

An investigation was then made on the possibility 
of electrical protection against alternating-current elec- 
trolysis. In these tests a piece of sheet zinc, of about 


half the size of the lead plates, was connected elec- 
trically with one of the lead plates. The idea was that 
а local action between lead and zinc would produce 
a direct current between lead and zinc, with the lead 
as negative, and thus exert a protective action. 

While with a zinc plate connected to the lead plate 
a decrease of the attack should be expected—since the 
alternating current divides between the zinc plate and 
the lead plate, and the lead plate receives only a part 
of the total current—still the difference between the 
electrical corrosion of the lead plate protected by con- 
tact with the zinc plate, and the unprotected lead 
plate, is startling. 

At 25 cycles the unprotected lead plate gives 0:623 
per cent., at 60 cycles 0°28 per cent. of the electrolytic 
attack of a corresponding direct current, while the lead 
plate in contact with the zinc plate is practically com- 
pletely protected; that is, is attacked practically no 
more than it would without any current, by the chem- 
ical action of the soil. 

To investigate this action still further, a series of 
tests was made in which a small direct current was 
superimposed upon the alternating current. 

The results were extremely interesting. As seen, in 
many of these tests the electrical corrosion is negative : 
the total corrosion is less than the chemical corrosion; 
or in other words, if upon the alternating current a 
very small direct current is superimposed the total 
corrosion of the lead is reduced below the value which 
would exist with no current at all flowing.  . 

Regarding the protective action of a small direct 
current against alternating-current electrolysis, it 
must be understood that this is not due to maintaining 
the lead negative against the ground. It is obvious 
that the lead would be protected against corrosion, if 
upon the alternating current a direct current were 
superimposed sufficiently large to maintain the lead 
always negative. This, however, would require a 
direct current more than ,/2 times the alternating 
current, which is not practical. From the previous 
tests. it appears that a direct current of 1:5 per cent. 
of the alternating current gives practically complete 
protection against the electrolytic action of the alter- 
nating current. Such a small direct current would 
not appreciably change the duration of the successive 
half waves of alternating current, but the lead would 
still be positive for practically half the time; and with 
such a current graphically superimposed upon the alter- 
nating current. the eve would hardly see the difference 
in size of the two half waves of the resultant current. 
It seems that а very small increase of the negative half 
wave over the positive half wave of the current is suffi- 
cient to make the negative half wave completely 
reverse, and thus neutralise the action of the preceding 
positive half wave. 

Further experiments were made with lead plates 
immersed in soil, from which it seemed to follow that 


а direct current superimposed on the alternating cur- 


rent and equal to 1:5 per cent. of the alternating cur- 
rent, perfectly protects the lead plates against electro- 
lvtic attack by 25-cvcle current; so that the corrosion 
of the lead plates in the soil is reduced to the value of 
corrosion which would take place spontaneously by the 
chemical action of the soil, or even less. 

The second paper at the same meeting, read by Mr. 
A. A. Knudson, dealt with electrolvtic corrosion of iron 
and steel in concrete, of which we shall give an ab 
stract in our next issue. 


Rail Corrugation.—The following corrections should be made 
in the report published in our last issue of Mr. Sayer's speech 
at the Institution of Electrical Engineers during the discussion 
on Mr. J. A.: Panton’s paper on “Rail Corrugation"" :—On p. 
990, for ''£10.000 worth of rails purchased by the Britis 
Electric Traction Co.," read ':10,000 tons": on p. 549. for 
“North Frederick Street" read “South Frederick Street," ang 
for ‘‘ North Hanover Street " read ‘‘ Hanover Street.” 
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LIVERPOOL CORPORATION TRAMWAYS 


HE annual report of the Traffic Manager of the 

Liverpool Corporation Tramways for the year 
1906, which has just been issued, records the opening 
of extensions amounting to about 54 miles of route 
during the twelve months under review, and gives 
full particulars of the routes, services and fares on the 
svstem. It is satisfactory to note that the plough life 
guard with which the cars are fitted has pushed forty- 
four people who had fallen in front of the cars, or 
had been knocked down, clear of the metals without 
serious injuries. Of the four fatal accidents which 
occurred on the system during the year three were 
caused by persons attempting to leave cars in motion, 
and the ratio of fatalities to passengers carried has 
decreased from 1 in 6,000,000 in 1897 to 1 in 30,523,632 
during 1906. The total number of cars in stock at the 
end of 1906 was 494, of which 351 were double-deck 
cars with top canopies, and 116 were double decked 
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IMPROVED SANDING APPARATUS. 


cars without top canopies, the remaining 27 being 
single deck cars of various types. On.an ordinary day 
389 cars are in service. 

A new device for sanding rails, which is illustrated 
in Fig. 1, is described in the report. 


. The chief features of the apparatus, which was designed by 
Mr. C. W. Mallins, the traffic manager, consists in the use of 
an auxiliary hopper to contain sand, and a system of levers and 
rods, by means of which a driver may at will cause a more 
copious supply of sand to fall on the rails that an ordinary 
sand-box yields. The auxiliary hopper is fixed so that its de- 
livery tube shall be within a few inches of the rim of the wheel, 
the tube of the ordinary sanding supply being fixed a little 
further from the wheel. The two supplies of sand are con- 
trolled by one small foot lever. The auxiliary sand supply of 
the rear wheels of the car can also be brought into play with- 
out the driver having to leave his platform, in the event of 
а car from any cause ериш to move backwards when ascend- 
ing a hill. 

Under ordinary conditions the driver, on depressing the sand 
punch when in the position shown in the drawing and marked 
“C,” causes the vertical lever “E” to oscillate about its fulcrum 
“F” through the intermediary levers (or ordinary hopper rig- 
zing). bringing into operation the ordinary sanding device marked 
“AL”? 1 
the driver kicks out the clutch “ which limits the downward 
movement of the sand punch “C,” and by this means is enabled 
to still further depress the sand punch, and by the increased 
thrust bring into operation the secondary, or auxiliary, hopper 
“А2. allowing a copious supply of sand to fall on the rails and 
making it practically impossible to skid the wheels. 

In the event of a car on a greasy rall commencing to run 
backwards down-hill the driver, bv the simple operation of 
kicking the sand punch round to the position shown by the 
dotted outline ‘‘D,’’ and then depressing it, puts tension on 
the flexible steel wire rope `` H,” which is connected with the 
vertical lever “J” under the rear platform. ‘This motion is 
then transmitted through the hopper rigging to the rear hop- 
pers ‘‘B1’’ and '*B2," throwing a flood of sand on the track 
in front of the wheels in the direction in which the car is then 
travelling. It will be noted that owing to the reversal of the 
movement of the vertical lever ''E," the pin connecting the 
lower end of the lever with the rigging merely runs idle in the 
slot “L,” and consequently the hopper rigging and hoppers 
“Al” and '' AZ" remain at rest. In a test made on a greasy 
rail, a car, when travelling at 12 miles per hour, was stopped 
in three yards by using sand from the auxiliary supply, whereas 
by the ordinary supply the car could only be stopped in 15 to 20 
vards. Fifty cars are to be fitted with this apparatus. А new 
pattern of ticket-punch has also been introduced. 


The following figures for the last three years show 
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the increase in traffic on the system, which comprises 
104 miles of track. 


1904. 1905. 1906. 
Passengers carried 116,642, 663 119,123,644 122,094,528 
Car mileage... 12,166,419 12,067,033 . 12,115,934 
Traffic receipts ... £040,850 £550,084 £563,711 


This gives an increase of 2:5 per cent. per passenger, 
and receipts for 1906 over 1905, with а corresponding 
mileage increase of `4 per cent. 

Some idea of the density of the traffic may be gained 
from the fact that in the busy season 5,967 cars arrive 
at and leave the Pierhead on the different routes per 
day. 

The table below is an analysis of the cost of working 
under electric traction for the year 1906— reduced to 
pence per car mile. Some of the corresponding - 
figures for 1905 are given for comparison. 


1906. 1905. 
Traffic expenses— d. d. 
Superintendence "p "090 
Wages of motormen and conductors... 1:938 
Wages of other traffic employees... ... ... 322 
Cleaning and oiling cars ... ... ... .. .. 261 
Cleaning, salting, aud sanding track e. 5. 7083 
Fuel, light, and water for car depots, cash 
offices, and waiting rooms, including cleaning 041 
Ticket check, including wages of inspectors and 
Clerkü- So. cee Quest cee: aa? жак, экю. dU. CAD 
Uniform, badges, bags, and belts — ... ... .... 078 
Lighting routes — .... ... «s. ss. 1003 
Miscellaneous 4e oque Se Ue wee! pe au. - D 
2:945 
General repairs and maintenance— 
Permanent way... ... ... ee e e e 7086 
Electrical equipment of line... ... .. ..  -'123 
Buildings aud fixtures ... ... ... ... ... ... 71050 
Workshop tools and sundry plant ... ... ... 013 
CALS: se уш. ке eee bes Gee. aoe Sees “ee ua "807 
Other rolling stock stu dnt eee сийрек oe 002 
Miscellaneous equipment  .. ... ... .. ... — 
1:631 
Power expenses— 
Cost of current ue.) 
General expenses, including ‘rates and taxes, 
management charges, compensation and law 
charges, &c.... ёш. Амы obs 1:079 
Total working expenses, mot including capital 
charges... iii muet en | і 635 | 7:585 
Rent of leased lines ... ... ... ... ... .. e die 
Interest and sinking fund 2:171 2174 
TOTAL EXPENSES, including capital charges 9:922 9:759 
САВ MILE EARNINGS... 1117 10: 


In comparing the working expenses with previous 
years due allowance must be made for the increasing 
use of top canopy cars. 

The working expenses analysed above amounted to 
£385,405, and the receipts from all sources were 
£571,216 (including £6,553 by advertising). Of the 
balance thus given, namely £185,811, interest and re- 
payment of loans absorbed £56,248, sinking fund ab- 
sorbed £53,832, апа £5,877 was paid as rental of 
leased lines, leaving £70,354, to which £12,403 must 
be added for Bank and other interest, giving a final 
excess of income over expenditure of £82,757, of which 
£27,586 was contributed in aid of the Rates, and 
£55,171 carried to Reserve, Renewal and Depreciation 
Account. | 

It is interesting to note in connection with the figure 
of 11:17d. for receipts per car mile that the average fare 
per passenger was 1`084., and the average length of a 
penny stage was 2 miles 699 yards. 

The total capital expenditure up to December 31st, 
1906, including purchase price of the horse undertaking 
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and debt on the horse lines, amounted to £1,901,997, 
of which £3,579 was spent during the year under 
review (chiefly on new permanent way). 

The following table shows roughly how the capital 
expenditure has been made up:— 


Acquisition of undertaking of Liverpool United Tram- 


ways and Omnibus Co. and other tramway lines £159,346 
Reconstruction of lines for electric traction... 611,705 
Land, buildings, and fixtures ... 134,975 
Cars and other rolling stock ... ... ... 296,910 
Expenses of issue of Corporation Stock... 49,467 
Widening streets... es .. sl cee s s sese * 2,967 
Purchase of Garston and District Tramways 20, 257 
Miscellaneous 26,370 
Total ... £1,901,997 


SMOKE PREVENTION IN FACTORIES AND 
ELECTRIC SUPPLY STATIONS 


PAPER upon the above subject was read by Mr. John 
Ax C. Kershaw at the Society of Arts on March 20th. 
Dealing first with the principles of fuel combustion, the 
author stated that the smoke problem was found to exist 
only in the case of the fuels classed as bituminous and liberat- 
ing over 20 per сеш. of volatile hydrocarbon gases when 
heated. South Wales steam coals and others ог the same 
class liberated only from 5 per cent. to 15 per cent. of 
volatile matter, and could be burned without smoke prcduc- 
tion in the ordinary types of boiler furnace. The bituminous 
fuels on heating, however, liberated nearly one-third of their 
weight as wolatile matter, and it was the liberation of this 
enormous volume of combustible gases within а few minutes 
of firing that caused the ditticuity.. Three conditions were 
essential for the perfect combustion of this mass of com- 
bustible vapours— namely, an adequate supply of air, an ade- 
quate aegree ог temperature, and an adequate admixture of 
the gases with the air supplied to the furnace. А combus- 
uon chamber was required in which the heated gases could 
burn :ompietely betore coming into contact with the water- 
cooled plates or tubes of the boiler, and also воше arrange- 
ment for causing thorough admixture of the heated gas and 
алг. 

The combustion chamber must be lined with refractory 
material, and be maintained at a temperature of 1,000° C., 
and its size ought to be proport:oned to the volatile matter 
contents of the fuel to be consumed. In a boiler furnace 
constructed in accordance with these recommendations, it 
would be possible, with the aid of а good stoker, to burn the 
cheapest class of bituminous coal without smoke production. 

The author then discussed the work of the Hamburg Smoke 
Abatement Society in relation to its double duty of training 
stokers and extending the knowledge of the principles aud 
facts given above among owners of boilers in and around the 
zty of Hamburg. The numerous smoke abatement societies 
in this country would, in the author's opinion, be well advised 
to transform themselves into voluntary associations of steam 
users for securing smoke abatement and fuel economy on the 
lines of the Hamburg society. 

Finally, the author stated that no new theories of combus- 
tion or entirely novel methods of firing were required for sup- 
pressing smoke emission from boiler installations. The theories 
and recommendations given in his paper had been first ad- 
vanced by C. Wye Williams, a Liverpool engineer, in the year 
1839, and their practical utility had been proved by the Wigan 
coal trials of the Manchester Society fer the Prevention of 
Steam Boiler Explosions in the vear 1867. It was a grave re- 
flection upon the capacity of modern boiler engineers that the 
teaching of Williams and the results of these Wigan trials 
had been so long neglected, and his own paver was simply an 
attempt to recall their attention to two facts—namely, that 
factory smoke was at the present time entirely preventable, 
and that the methods to be used for suppressing it had been 
publie property for over half a century. 

In the discussion which followed Str JosepH Swan, the 
chairman, said he wished that the scope of the paper had been 
wide enough to include the domestic smoke problem, and he 
thought it a scandalous thing that such a highly scientific pro- 
cess as the production of electricity should be associated with 
such a crudity as smoke production. 

Mr. J. N. SHOOLBRED, referring to the regulation of boiler 
furnaces, said that reducing the excess of air was a good 
thing, hut reducing the volume of the gases bv cooling them 
in economisers was better, because the speed of the gases was 
reduced and the soot was denosited in the flues. In chimney 
design the cubical contents per Th. of coal burnt per hour was 
really the imvortant factor: he thought that ł cubic ft. per 
1 h.p. of the enzines was a fair amount for average coal. 

Mn. W. M. Морэкү questioned whether the colour of the 
smoke was wholly due to free carbon; he had always thought 
that ^ chimney. considered in relation to its actual work, was 
a ridiculous thing. He considered that the final solution of 


the problem would be сипа 
engines. " 

Dr. Н. A. DES VOEUX, treasurer of the Coal Smoke Abate- 
ment Society, remarked that in London during the last ten 
years the smoke production by electricity stations had been 
reduced quite 90 per cent. They had the evidence of the 
Meteorological Council that the number of toggy days in Lon- 
don had been reduced from an average of fifty to sixty ten 
years ago to twenty or thirty within recent years, and this 
present year had seen only four really foggy days. He was 
very pleased to say that the class for training stokers, started 
by Mr. W. Н. Booth in January at the Borough Polytechnic, 
had been a great success; there were now ninety stokers attend- 
ing to receive instruction. Their society had much need of 
engineers on its committee; so far they had not one, and it ap- 
peared that engineers could find no time to devote to the ques- 
tion of smoke abatement. 

Several other speakers remarked upon the change in the 
character of London fogs. The old-fashioned yellow fog close 
to the ground had practically gone, and been replaced by a fog 
whose chief characteristic was a deep gloom overhead. 

Mr. KERSHAW, in reply to Mr. Mordey, said that the colour 
of smoke was not all due to solid particles, but partly due to 
the colour of the more heavy vapours. 


in gas producers and gas 


National Physical Laboratory.—In the House of 
Commons, on the 26th inst., the work of the above 
Institution formed the subject of several questions by 
Sir W. Evans-Gordon. It transpired that the labora- 
tory had been engaged for approximately nine months 
upon a research on gutta-percha for a private firm, and 
that a fee of £502 17s. 4d. was paid for this. During 
the past two years, the Laboratory has received £15,000 
from the Government in the way of grants for build- 
ings and equipment, but the new buildings are for the 
most part still in the contractor's hands. The total 
amount provided for the original equipment was 
£19,000, and the annual Government grants from Sep- 
tember, 1899, to March, 1907, have amounted to 
£33,500 total. The question was also raised as to 
whether this State-aided Institution was not in com- 
petition with private manufacturers, and undertook 
simple work and tests which could be carried out by 
any physical chemist in his own laboratory. Mr. Run- 
ciman, in his reply, also mentioned that there was a 
departmental committee of the Treasury now sitting to 
inquire into the working of this Laboratory, and he 
hoped that the committee would shortlv issue their 
report. 


Incorporated Municipal Electrical Association.— The 
provisional programme of the 1907 Convention, which 
will be held at Sheffield, from June 25 to 28 inclusive, 
has been issued. The headquarters will be at the Vic- 
toria Hotel, Shefheld. On Tuesday. June 25, the 
morning will be devoted to the Presidential address 
and the reading and discussion of papers. А visit will 
be paid to the River Iron Works of Messrs. Vickers. 
Sons and Maxim in the afternoon, whilst in the eveninc 
a reception and dance will be given at the Town Hall 
at the invitation of the Lord Mavor of Sheffield. The 
whole of Wednesday. June 26th, will be devoted to an 
excursion in the Dukeries. The annual general busi- 
ness meeting will be held іп the morning of Thursday. 
June 27th; the afternoon of that day will be devoted 
to the reading and diseussion of papers, and in the 
evening the annual dinner will be held. Further 
papers will be read and discussed in the morning of 
Friday. June 28th, the afternoon of which will be 
devoted to visits to tramways and electric light sta- 
tions. The following are some of the subjects which 
will probably be discussed during the convention : —— 
Depreciation; three phase distribution; extensions to 
outlving districts; the selling price of current; alternat- 
ing current distribution. A detailed official programme 
will be issued in due course, and in the meantime al] 
communications should be addressed to C. MeArthur 
Butler, secretary, Staple Inn Buildings, Holborn. 
London, W.C. It should be noted that the social fune- 
tions on the first two davs are arranged with a view 
to ladies joining the party. | 
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THE FUTURE OF MUNICIPAL ELECTRICAL 
UNDERTAKINGS 


By the Resident Engineer of a Small Municipal 
Electricity Works 


HE recent decision of the Whitehaven and Bath Corporations 

and the Bray Urban Council to dispose of their respective 
undertakings to companies, cannot but be regarded with signi- 
ficance, and it would appear probable that in the near future 
other undertakings may adopt a similar course. 

One has only to glance at the published records of some of the 
smaller undertakings to see that many of them are not, and can 
never be, a financial success. 

When municipal schemes were first undertaken, the general 
view of those who organised the financial basis upon which they 
were to work was that if the proper proportion of interest and 
sinking fund was set aside annually to liquidate the debt, and the 
plant maintained in an efficient state from revenue, all profit 
after would be available for the relief of the local rates. 

This premise has, however, proved incorrect, and municipal 
authorities are finding that the provision of a suitable fund to 
provide for the antiquation and renewal of their plant is essential 
if they are to keep up-to-date. If they do not do so, they are, 
of course, heavily handicapped in trade competition. Formerly 
electric lighting was regarded as a luxury, and installed as a 
novelty; now, however, its adoption or otherwise is usually a 
matter of pounds, shillings, and pence. It may, therefore, 
generally be considered that it is essential in order that a muni- 
cipal undertaking shall be self-supporting that a gross profit of 
not less than 10 per cent. on the capital expenditure must be 
made. 

It is becoming increasingly difficult to carry on municipal 
undertakings owing to the fact that a new policy has been 
inaugurated at Whitehall. A few years ago an application to the 
Local Government Board for a loan was treated merely as a mat- 
ter of routine, loans being granted after the most perfunctory in- 
quiries. Recently, however, the Board has adopted a policy dia- 
metrically opposite to their former one. Now every obstacle is 
placed in the way of those authorities applying for loans for ex- 
tension works. For instance, the borrowing of capital for meters, 
services, tools, and so on, is discouraged, the autocratic Inspector 
informing the would-be borrowers that these expenses must be 
defraved from revenue account! Then, again, the period for 
which loans are granted for plant and machinery has been seri- 
ously curtailed. Further, the wages of permanent employés, 


although working on works of a capital nature, are no longer’ 


allowed to be debited to capital account, with the result that 
many corporations, who formerly carried out a large amount of 
work bv direct labour, now feel compelled to place contracts with 
contractors for the whole work, thus having to pay a profit to 
contractors on work which could have been just as well, and 
perhaps better, done by the corporation, and the contractors’ 
prefit saved. 

That the course adopted is an unreasonable one there can be 
no doubt. Of course, had all former loans been granted on the 
same conditions, there would be no cause for complaint, because 
municipal authorities would, in the first instance, have been able 
to calculate their financial obligations and arrange their tariffs 
accordingly. 

It is to be feared that the position referred to has been largely 
brought about owing to the anxiety of municipal managers to 
"show a profit," and, unfortunately, the desired profit has been 
arrived at in some instances by the incorrect allocation of ac- 
counts. It is to be regretted, however, that the majority should 
suffer owing to the wrongful acts of the few. 

In the case of the smaller undertakings, one of the chief 
causes of financial failure is due to the excessive capital expendi- 
ture per kilowatt of useful plant installed, and the generally 
lavish manner in which these undertakings were equipped. It 
has been unkindly suggested that in some instances this has been 
partly due to the system of paying consulting engineers on the 
system of a percentage on the capital outlay; whereas, had they 
been paid according to the financial results achieved by their 
stations, one may venture to think that the results would have 
been vastly different. Be this as it may, it is safe to say that 
the average town councillor has too often an eye for '' municipal 
splendour,’’ and on this account lavish and ornamental buiidings 
have been erected where plain and unpretentious ones could 


have been erected at smaller cost, and which would have served 
their purpose equally well. 

Now, had the majority of municipal electricity undertakings at 
present in operation been conducted by companies instead, it may 
be assurhed that the results in many instances would have proved 
more successful. 

First, to consider the personal element, directors of companies 
usually are men selected for their business capabilities, who 
have, at any rate, a passing knowledge of the business they have 
to manage; moreover, they have a direct financial stake in the 
enterprise. On the other hand, municipal councillors are more 
often selected for political reasons rather than that they have 
business acumen. Further, their interests in the financial result 
of their labours is not the same as in the case of company 
directors.. Again, cases have been known in which the chief 
officer of a small municipal electricity works has been selected, 
not on account of his abilities, but through local or other in- 
fluences; and, on the other hand, when a gocd man has been 
selected, there have too often been instances in which his decision 
on matters of which he, as their expert, should be sole judge, 
has been overruled by his committee or council. 

Secondly, smaller municipal authorities are severely handi- 
capped in that they have not the same freedom of action in the 
development of business unless certain powers are first obtained 
by Act of Parliament; and this is almost impossible for them 
to obtain owing to the heavy costs entailed in Parliamentary 
promotions. The powers necessary to seek include free wiring, the 
hire of motors and fittings to consumers, lamp maintenance, and 
stand-by clauses, also power to deviate from а uniform tariff 
to compete with rival undertakings under certain circumstances. 
The fact that a company can exercise any of the above-men- 
tioned inducements to obtain consumers, whereas in the majority 
of instances a local authority cannot do so, is a very strong 
argument against municipal trading. 

Take, as an example, a small town owning its electricity supply 
works. In competition there is a gas company— possibly the off- 
shoot of a large and wealthy company. We have seen that the 
hands of the local authority are tied, whereas the gas company 
can canvass all electric light and power consumers and make 
special terms in order to win them back to gas; besides this, 
large gas lamps are in some cases lent to consumers for an in- 
definite period and maintained free of charge. АП new build- 
ings in course of erection are canvassed and piped free of charge. 
Should a representative of the electricitv department call, he 
is informed by the builder ‘‘that he would prefer electric light, 
but that he cannot see his way to have the premises wired 
owing to the fact that the gas company will fit the pipes free 
of charge." The electrical representative, of course, cannot 
make a similar offer owing to legal difficulties in the way, and 
therefore loses the consumer. 

It seems probable that in the future some of the smaller local 
authorities will be glad to embrace an opportunity of disposing 
of their undertakings should the opportunity arise. Possibly the 
power companies will gradually absorb some, and convert the 
present generating stations into distributing stations. It is 
obvious that the large power station can generate energy far 
more economically than small local ones. "The distributing cost 
will, of course, be an important item, and will largely govern 
the feasibility of such a course. 


Deep Leads Electric Transmission Co.—Mr. Justice Parker, last 
week, had before him again the petition of the Victorian 
Deep Leads, Ltd., and others for the winding-up of the Deep 
Leads Electric Transmission Co., Ltd., when Mr. Romer. K.C., 
sald the parties had now definitely arranged matters, and asked 
leave to withdraw the petition, all parties consenting. ‘This was 
agreed to. 


Bastian Meter Co.—Last week Mr. Justice Parker had before 
him a petition for the reduction of capital of the Bastian Meter 
Co., Ltd. The company was incorporated in 1897 under the 
name of the Penny in the Slot Electric Supply Co., Ltd., with a 
capital of £50,000 in £1 shares, the name having been changed 
two years later. The total number of shares issued was 41,697, 
of which 2,011 were preference and 39,686 ordinary shares, and 
55.400 had been issued as fully paid up. The company have 
power to reduce under its articles. and in January last the 
necessary resolutions were passed for reduction from £50,000 
to £20,535 10s. The preference shares are not to be affected, 
and the lost capital has been wiped off by cancelling 15s. on each 
of the 59.686 ordinary shares and reducing the nominal amount 
to 5s. The application was granted. 
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THE EFFECT OF HIGH EFFICIENCY LAMPS 
ON THE ELECTRIC LIGHTING INDUSTRY 


R. W. TATLOW, in his paper, recently read before 

the Dublin Local Section of the Institution of Electrical 
Engineers, commented on the fact that the attention of elec- 
trical engineers for many years past had been chietly devoted 
to obtaining the greatest possible economy in generating 
stations in order that electric energy might be profitably sold 
at a price which would enable it to compete with gas lighting; 
but that not so much attention had been given to improvements 
in the means used for conversion of the new energy into light. 

The improvement of incandescent lamps has also been re- 
tarded by views which have been put forward froin time to 
time by those in authority stating that carbon was an ideal 
substance for making such lamps, and also that high melting 
point was practically the sole property to be sought after in 
material for a lamp filament, as the etfticiency depended only 
o the temperature which could be reached. The advent of 
metallic filament lamps with etliciencies as high as 14 watts 
per candle, and the promise from experiments which have been 
carried out that incandescent lamps using not more than 1 watt 
per candle may before long be on the market opens up many 
questions well worthy of consideration. To start with, there 
is reasonable doubt that the filaments of these new lamps are 
really very. much hotter than the carbon lamp filament working 
at 55 watts per c.p., although the metallic filament is using 
only from 1 to 1'5 watts per c.p.; in fact, some investigators 
are of the opinion that the temperature of the osmium filament 
working at l'5 watts per c.p. is actually lower than that of a 
carbon filament working at 34 watts per c.p. Should this prove 
true, there is considerable likelihood that substances may be 
found giving even better results than anything hitherto tried, 
as the nature of the material and not the temperature may be 
the more important factor in determining the etliciency. 

The new lamps with metallic filaments have the very great 
advantage of having considerable positive temperature со- 
etlicients, the resistance rising with the temperature, so that 
the lamp is far less affected by changes ot voltage than the 
carbon lamp; a 110-volt tantalum lamp, for instance, remains 
quite bright when the pressure is reduced to 100 volts. Аё the 
moment there are available for commercial purposes, first, the 
tantalum lamp, made in two grades, giving about 25 c.p. at 
l'7 watts per c.p., or 145 c.p. at 22 watts per c.p. on 110 volt 
circuit, or proportionately reduced candle-powers on lower 
pressures, the filament being shorter but of the same section 
tor the lower voltage. These lamps are convenient in regard to 
candle-power, esvecially on 110-volt circuits, as the 144 c.p. 
lamp will be sutticient to replace the ordinary 16 c.p. lamp in 
many places, and the 25 c.p. lamp can be put in where rather 
more light is desirable. These lamps appear to have a good 
life on direct-current circuits, even when the voltage regula- 
tion leaves much to be desired, but they are comparatively 
short lived on alternating-current circuits, the filament appear- 
ing to suffer mechanical destruction. The author has, how- 
ever, experience of some which were erected, two in series on 
200 volts A.C., a few months ago, and which have proved even 
more durable than was anticipated. 

Next we have the tungsten lamp, which appears to have 
many names according to the process employed in its manufac- 
ture. "here is considerable dittculty at the present time in 
obtaining any of these lamps, owing to the, demand, but the 
General Electric Co. were kind enough to give one to the 
author to test a few days ago, and he was able to verify the 
statement that this lamp only uses about 1°4 watts per c.p. 
and etliciency considerably better than the tantalum lamp; it 
has also a good life on alternating-current circuits, and has 
been tried with success on the alternating circuits at Exeter. 
The only defect of this lamp as at present made is that the 
candle-power cannot be got below 32 c.p. for a 100 volt lamp, 
although a filament of extreme tenacity has been successtully 
produced, 0°03 mm. diameter. The considerations with which 
the latter part of this paper is occupied are based on the use 
of the two above types of lamp which are now available; but 
it must be mentioned that the makers of carbon lamps are 
alive to the necessity for improving their manufactures, so that 
there are now available the ‘‘metallised filament " carbon 
lamps for pressures up to about 110 volts, giving an efficiency 
of 25 watts per c.p. with a good life, also a new type of 200- 
volt lamp rated at 3 watts per c.p. has been brought out by 
the Edison-Swan Co. in the 25 c.p. size. A sample lamp 
of this kind, which has been placed at the author's disposal 
takes between 68 and 69 watts on 200 volts alternating 
current, so that assuming the rated candle-power is correct: 
the efficiency would come out at about 2'8 watts per c.p. If 
the useful life reaches 600 hours it will mark a considerable 
advance in high-voltage carbon lamps. The lamp has four 
separate filaments run in series in а rather large bulb. 

When a new system of lighting is being designed, it is now 
necessary to consider whether it will not be worth while to 
lay it out at a lower voltage instead of at the 200 or 220 volts 
which has been so much used of late, in order to take advan- 
tage of the great economy of the metallic filament lamp. In 


spite of the fact that these lamps take much less current than 
the corresponding carbon-filament lamp, it will still be neces- 
sary to considerably increase the section of main cables in 
order to have the same percentage drop as in the case of 220- 
volt carbon lamps, but this and the larger initial cost of lamps 
are the only items of capital expenditure against the use of 
metallic filament lamps and low pressures to suit them. 

On the other side of the account there is in the case of a 
private installation the reduced cost of engines and dynamos. 
lhis is not a very large item, except in a case where it may 
lead one to put in an oil engine instead of a producer gas 
plant, owing to reduction in the amount of power required. 
The reduction in the cost of the storage battery for equal lamp 
hours is a very considerable item of saving, amounting to at 
least 35 per cent. 

In regard to annual costs, apart from reduction in the in- 
terest on capital, there will be a considerable saving in fuel 
and in the cost of maintaining the battery, owing to its re- 
duced size; against this must be placed a greater annual cost 
for lamp renewals. The new lamps may be credited with a 
considerably longer useful life than high-voltage carbon lamps, 
which helps to counterbalance their higher cost; some osmium 
lamps have shown an average useful life of 4,000 hours, and 
this would make the cost of renewals for these lamps about the 
same as for carbon lamps. For the purpose of making calcu- 
lations, the author has assumed that a schedule of a given 
nuniber of 16 c.p. carbon lamps may be replaced by a schedule 
of half that number of 143 c.p. tantalum lamps, or the remain- 
ing half 25 c.p. tantalum lamps. "This assumption seems a fair 
one to the carbon lamp, as the total light given would be in- 
creased in the ratio of 10 to 16if the tantalum lamps are used. 
The mean watts per lamp would come out at 36:5 for the tan- 
talum lamps as against 56 for the carbon, showing an economy 
in consumption of 35 per cent. 

In the case where direct currents are already supplied from 
220-volt mains, as is generally the case of modern direct-cur- 
rent supply systems, the only method of using the new lamps 
is to run them in pairs in series, and this is, as a rule, incon- 
venient, except for street lighting. In the case of very large 
shops or warehouses, it might pay to obtain low voltage by 
running a small balancer for that portion of the lighting which 
was used at regular hours, but the idea is scarcely likely to 
be looked on with favour unless a very large saving could be 
effected, as running machinery is generally à source of anxiety 
to the owner. | 

When one comes to the case of alternating currents, the 
great facility for changing the pressure of these currents by 
static transformers can be utilised. In order to make an exist- 
ing installation fed from 200-volt alternating-current mains 
suitable for the use of these new lamps, all that is required 
is to divide the submains feeding the distribution boxes into 
two groups as nearly balanced as possible, and to feed these 
from a balancing coil just in the manner a pair of 100-volt arc 
lamps would be run on the same circuit. If the balancing coil 
or auto-transformer is suitably constructed so as to avoid mag- 
netic leakage as far as possible, the regulation obtained is ex- 
tremely good. The losses due to the transformer are very 
small, as only half the unbalanced load is obtained by trans- 
formation, and, the transformer being proportionately small, 
the loss when running unloaded is not very considerable. The 
author has experimented with an ordinary arc lamp balancing 
coil having a no load loss of 60 watts, which can deal with an 
out of balance load of 14 amperes at 100 volts, equivalent to 
about 40 lamps; the loss in ys coil when working under the 
latter conditions increases to about 75 watts. By making use 
of modern special qualities of iron, such as ‘‘stalloy,’’ the 
no-load loss, or loss when balance is approximately obtained, 
could probably be got down to less than 30 watts, and it 
would certainly pay to use the best available iron when the 
lost energy is being purchased at lighting rate. If it is 
assumed for the sake of argument that in the case under con- 
sideration that the out-of-balance load would never exceed 
one-third of the maximum load, such a transformer would be 
capable of balancing an installation using in all 42 amperes at 
100 volts at maximum load; in other words, 4.200 watts would 
be made available for lighting at the lower pressure with an 
average loss of. say, 40 to 50 watts in a specially designed balanc- 
ing transformer while working. The adoption of metallic filament 
lamps in such an installation as the above should result in a 
saving of at least 33 per cent. of the energy used, while pro- 
viding at the same time a considerable increase in the licht. 
This saving would be some 1,400 watts at full load. from which 
must, however, be deducted, sav, 50 watts used in the trans- 
former. Of course, an ordinary transformer for transforming 
the whole current could be used instead of the arrangement 
proposed above, but this would be much more expensive 1n first 
cost, and both the constant and variable losses would be very 
much greater. The voltage regulation, moreover, would not be 
nearly so good as in the balancing system suggested. The 
alteration of many existing installations is, indeed, so simple 
when a balancer is used, that had it not been that the 3-watt 
200.volt carbon lamp was placed in the author's hands some 
few davs ago and shows signs of beiug satisfactory. he was 
preparing to prove that the 100-volt carbon lamp had an eth. 
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ciency sufliciently better than the 200-volt carbon lamp to war- 
rant the changing over of many of the existing installations by 
the method suggested, even if the use of carbon lamps was 
continued. 

With regard to the question of comparative prices of the 
lamps themselves, if we consider that a 16-c.p. carbon lamp 
will use in the course of its life some 60 units, whereas a 25-c.p. 
tantalum lamp would in the same time use only about 40 
units, so there is a saving of 20 units by using the metallic- 
filament lamp, in addition to the increase of light. Twenty 
units at 45d., which is an average, price for lighting current, 
would amount to 7s. 6d. ; it would, therefore, be better to pay 
even as much as 7s. 6d. for a metallic-filament lamp having a 
lite of 1,000 hours, than to take а present of a 60-watt carbon 
lamp. 

The last pcint to be considered is how the central station 
engineer is to regard these improvements in lamps. These im- 
provements will certainly ultimately reduce the consumption of 
many large consumers, although no doubt the full economy will 
not show itself in the reduction of units used, as more powerful 
lamps will probably come into use than the 16 c.p. lamps now 
universallly employed. The reduction in units consumed will, 
however, undoubtedly be more than counterbalanced by a great 
extension in the number of consumers, the change will involve 
dealing with a larger number of consumers and collecting a 
larger number of accounts for a given sale of units; on the 
other hand, the load factor will probably improve slightly. 
Whether the change may postpone the necessity for increase of 
plant in stations already nearly fully loaded 1з, therefore, a 
matter of doubt. 

The following table of tests of metallic-filament lamps was 
given in the paper :— 

: Watts per 
Voltage. C.P. 


Watts. C.P. 

Tantalum Es d 110 24 49 1:7 

- м. 110 145 82 9:2 

Osram ... ... .. 100 25 35 1:4 

= Mons км? A 100 32 40 14 
Zircon... ... .. 37 48 50 1:037 


DISCUSSION. 


Мв. A. E. Porte, in opening the discussion, said that he did 
not consider that the Edison-Swan Company had made any 
notable advance in introducing their new 3-watt 25 c.p. high- 
voltage lamp; he remembered that Messrs. Woodhouse and 
tawson some 15 years ago made ordinary carbon lamps having 
an ettciency of 25 watts per candle-power, the life of which 
was from one to three thousand hours. Personally he thought 
lamp-making had deteriorated rather than improved during 
recent years. Of course, one of the principal objections to 
metallic filament lamps at the present time was that they could 
not be obtained for high voltages, nor in small light units. Mr. 
Tatlow's arrangement of compensating transformer seemed likely 
to prove an easy and satistactory solution of supplying low- 
voltage lamps from high-voltage alternating circuits, and could 
easily be tried in Dublin, where many of the original Corpora- 
tion consumers were originally wired up for 160 volts supply, and 
changed over by the Corporation at a later date to 200 volts. 

Mr. J. W. Вооснев (Edison and Swan United Electric Light- 
ing Со.) said that, as a representative of the oldest incandescent 
lamp making company, he entirely disagreed with the author's 
conclusions ; in fact, if one believed all Mr. Tatlow's statements, 
they might imagine that the millennium in electric lighting had 
at length arrived, but Mr. Tatlow had not proved his case. 
True, a saving could be made by adopting tantalum lamps, but 
had not Mr. Tatlow himself said that they were unreliable? 
On direct-current 200 volt circuits all the wiring must be altered 
to burn lamps two in series, and then no light less than two 
25 c.p. lamps, each consuming 42:5 watts, could be employed; he 
would like to know where the saving came in there? 

Mr. W. J. Sowter considered that every encouragement should 
be given to those responsible for the introduction of more 
etficient lamps. The speaker was not so sure that a subdued 
lizht from small units was in such great demand; the general 
public apparently desired a better light than formerly. Mr. 
-owter then detailed his experience with tantalum lamps, which 
had not been satisfactory, his supply being alternating, but he 
hoped improvements would be made. He was glad to see that 
Mr. Tatlow did not adopt the pessimistic ideas which had been 
expressed lately to the effect that a one watt per candle-power 
lamp would mean ruination to supply authorities. It was, of 
course, true that their universal adoption would mean a con- 
siderable diminution in energy consumption initially, but if one 
looked round and saw the very large number of consumers of 
electric light who also burnt gas, it was apparent that the 
wholesale cheapening of electric light would lead to a large 
increase in consumption by existing consumers. If the public 
could obtain electric light as cheap, or cheaper, than gas, there 
is no doubt which light will be preferred in the future. Mr. 
Tatlow had referred to the positive temperature coefficient of 
metallic filament lamps. and Mr. Sowter considered that this 
would be an enormous advantage, because, as many of the older 


stations originally designed for purely a lighting load were now 
doing a large business in power supply, variations in 
pressure were diflicult to avoid; but these variations would not 
affect the candle-power of metallic filament lamps nearly as much 
as the old carbon lamp. 

Mr. б. MaRsBALL HARRIS sympathised very strongly with 
Mr. Boucher. He had tried metallic filament lamps, and they 
had got him into serious trouble on several occasions. He 
considered low candle-power lamps were essential for private 
house lighting, and personally thought it would be a very long 
time betore a 200-volt 8 с.р. metal filament lamp would be on 
the market. Until then the metal filament lamp was practically 
no advance over existing carbon lamps. It would be a mistake 
to change over existing high-voltage supplies to low-voltage to 
suit the lamps; they should wait for suitable high-voltage lamps. 

Mr. Н. L. Etwarp said that the Dublin Corporation had 
tested most of the new lamps. The tantalum lamps had acted 
in rather a peculiar manner; the very high temperature had in 
some cases caused the filament to melt away from the terminals, 
but in cases where the filament had parted it would fuse 
together again, and the lamps burnt for weeks after. He had 
had some osram lamps in test for some weeks; they had been 
burning so far over 500 hours; there was no blackening, the 
watts had not increased, and no filament had given way. He 
recently saw a representative of the Nernst Co., who informed 
him that that company had now got over all their difficulties, 
and would shortly guarantee 32 c.p. glowers to burn 1,000 hours 
and to cost jd. per hour, including renewals, and that with 
current at 4d. per unit. Mr. Elward did not consider high 
candle-power desirable, and instanced his own house, where he 
found low candle-power far more economical; for instance, in 
one room, 74 x 5 yards, he had five 5 s.p. lamps, and could see 
to read a newspaper in any part of the room. To that evening 
these lamps had been burning 1,980 hours, and were still good. 

Mr. T. Томілхѕох (in chair) considered that the action of the 
supply authorities in doubling the pressure of supply was еп- 
tirely wrong, and believed that it was solely due to that action 
that the efficiency of lamps was so low to-day. Had the pressure 
been maintained at 100 volts or thereabouts, lamp-makers would 
have made a very much better lamp. 

Mr. W. TarLow (in reply) said that, in referring to carbon 
lamp tests, it would generally be found that a 16 c.p. 2C0-volt 
lamp took over 60 watts—56 was the lowest, but the majorit 
took considerably more. If the new Edison-Swan lamp took 
only 69 watts, gave 25 candle-power, and lasted 600 hours, it was 
a considerable improvement. His idea as regards private houses 
was to use the 25 c.p. tantalum lamp in large rooms, the 
145 c.p. tantalum in places where an ordinary 16 c.p. carbon 
would be used ordinarily, and a 5 c.p. carbon consuming 18 
watts for passages, &c., and he had based the figures in his 
paper upon this premise. He had particularly pointed out in 
the paper that the tantalum lamps were not good on alternating 
circuits, but drew "Mr. Boucher's attention to the fact that this 
did not apply to osmium lamps. He might mention that it was 
necessary to handle tungsten lamps very carefullv, as the fila- 
ment when cold was extremely brittle, but was all right when 
heated. Referring to Mr. Harris's remarks, he did not think 
that 145 c.p. was too high to use for house-lighting, and we 
might have to wait a very long time for the lamp Mr. Harris 
wanted: in the meantime it was better to use the best one could 
get. 'lhe repair of metallic filaments was easy, and made the 
lamp practically self-heating; he had known many to burn for 
hundreds of hours after being so repaired. Mr. Tatlow agreed 
with Mr. Tomlinson that the public were badlv treated by the 
supply authorities in doubling the supply pressure; whereas they 
expected to get more light they actually got less, and paid more 
for it, owing to the lower efficiency of the high-voltage lamp. 


New Signal System on the Pennsylvania  Railway.— Tests 
have recently been conducted on the Pennsylvania Railroad 
near Philadelphia of a new system of electropneumatically- 
controlled signals which has been adopted for use jointlv hy 
the Baltimore and Ohio and the Pennsylvania Railroad Com. 
panies at the new Washington terminus. According to the 
new system, which is described in the Electrical World, two 
arms and two lamps will be used on every high signal. Day 
indications are given by three positions of the arm, and at 
night each position is indicated by allowing the light to pass 
through a different coloured lens. The top arm governs the 
high-speed movements and the second arm governs the medium- 
speed movements. A centrallv-situated plant supplies air com- 
pressed at 90 lb. per square inch, and electricity at 500 volts. 
The air is transmitted through a 2°5-in. main and the elec- 
tricity by а No. 6 copper wire for operating the track circuits, 
while that for the signals is taken from storage batteries 
located at the various signals. The batteries are charged in 
series from the 500-volt supply circuits, eight hours at a time, 
four nights per week. The actual work of moving the signals 
is performed by the comnressed air. the electricity being used 
for opening the air-valves as required. The home signals are 
so interlocked that thev go to ''stop"' subsequent to the pas- 
sage of a train. and they cannot be operated again until the 
train has passed from the block circuit. 
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(Concluded from page 567.) 


Vicarino System.—This system, which is largely in use on the 
Continent, depends upon inverse compound winding for the volt- 
age regulation. The dynamo is two-pole, fixed in a similar 
manner to other electrically-controlled machines. Instead of 
using a reversing switch for maintaining a constant direction of 
current, the brushes are revolved through 180 deg. upon each 
change of motion. Fig. 12 shows the complete switching 
arrangements and connections. The principal part of this is 
the automatic switch, which is compound wound, and performs 
two operations, viz., that of connecting the dynamo to the 
batteries and also cutting in a lamp resistance in the lighting 
circuit. The core of the solenoid carries on the bottom a contact 
which connects the series coil of the switch to the negative, 
when the switch closes. The top of the core carries a similar 
contact, which when down connects the lamp negatives to the 
battery negative, but when the switch closes this contact is 
broken, inserting in the circuit a lamp resistance which had 
previously been short-circuited. Following out the connections 
as in previous cases, taking the dynamo at rest and the Jamps 
in use, current will pass from B+ to switch and L+, through 
lamps to terminals L-, through contact T (closed) to B-. if 
the dynamo is running and the lanips are in use, current will now 
pass from G+ through ammeter and divide to four circuits— 
viz. : (1) to lamp switch and lamps; (2) to B+ and battery; 
(3) to lamp switch and shunt coil of automatic switch, S; (4) to 
lamp switch and shunt field circuit. There is also a connection 
from B+ through a switch to the field circuit, so that if the 
lamp switch is off, and it is desirable to charge the batteries, 
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VICARINO SYSTEM. 


or have the dynamo running not excited, the second switch can be 
operated independently of the lamp switch. Following these cur- 
rents, the first passes from the switch directly to the lamps 
through L+, back to L-, through the resistance (T being up 
and open), through the series coil on S, through D to M, G-, 
and dynamo series coils to brush. Following the battery current, 
this will pass from the ammeter to B+, through the battery to 
B- series coil on S, M, G- as before. Of the shunt currents, 
that round % is directly across the lamp switch and M, whilst 
the field circuit is connected from the lamp switch to F+, or 
from B+ through field switch to F+, and round the field coils. 
If the lamps are not in use, the coil, S, is still excited by the 
fine-wire winding if the shunt switch is closed, and, therefore, 
the cut-out will operate and the negative charging current will 
pass through the automatic switch back to the dynamo. If the 
shunt switch is open both shunt circuits are broken, and, there- 
fore, no voltage will be generated, and the automatic switch 
will remain open at the bottom, leaving the battery to run the 
lamps if required. This arrangement would be very useful in 
summer, and save overcharging the batteries. The system is 
used principally іп France. It seems very simple, and, pro- 
vided the dynamo is well designed to run with weak fields, 
there should be little trouble. 

Leitner-Lucas System.—This system depends upon electrical 
methods of voltage regulation, and is made for single-battery 
working only. The component parts consist of a dynamo, an 
automatic cut-out, and the battery. <A special regulator can also 
be provided, but is not essential, a lamp resistance being sub- 
stituted as much cheaper in first cost. The dynamo is provided 
with an extra pair of brushes, fixed at right angles to the main 
brushes, and forming an angle of 20 deg. with the vertical in 


two-pole machines and 10 deg. in а four-pole machine. Fig. 15 
shows the simple connections for a two-pole machine. At start- 
ing, D, is positive and D negative, so that any voltage generated 
between D and D, assists in building up the field. But as the 
main current increases, the armature бох in the direction of 
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Fic. 13.—Leitner-Lucas SYSTEM. GENERAL DIAGRAM. 


distorts the field flux, and thus the original 
voltage between D D, is gradually reduced to zero and then re- 
versed in sign. The result is that the shunt current decreases, 
and the voltage is kept a constant quantity. С, is also an 
auxiliary field coil in series with the lamps, and assists the 
dynamo field winding. Тһе automatic cut-out consists of a 
pivoted armature H, carrying a switch arm which is free to 
rotate through an angle of 30 deg., such rotation being produced 
by the attraction of two polar projections. The action is 
differential, depending upon the difference in voltage between 
the dynamo and battery. Following out Fig. 13, if the 
dynamo is not running the automatic switch will be open, and 
current will pass to the lamps through E and С, to the negative. 
When the dynamo starts, the lamp current in G, assists the shunt 
coil at once, and brings up the voltage of the dynamo. From 
G+ current flows (1) through fuse Н, to G, and D D,, through 
fuse Н to output adjuster and negative; (2) from G+ to auto- 
matic switch, through a main fuse to 5, through relay C,. which 
closes at, say, 15 volts. This causes current to flow (1) from 
the battery through the shuttle armature by way of contacts, 
а and В, to the negative; (2) from the battery, bv way of 
a and 8, through the fine-wire windings of C, to G+, through 
main armature to negative. "This causes the switch to be forcibly 
held out. The current flows thus because the dynamo voltage 
is less than that of the battery. Аз the former increases, the 
current through C, diminishes, and becomes reversed when the 
dynamo exceeds the battery voltage. Current still passing through 
the shuttle armature in the same direction, the armature will 
now reverse, and close F into 6, putting the dynamo on to bat- 
{егу and lamps. The fine windings, C,, are now short-circuited, 
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Fic. 14.—Lamr RESISTANCE. Lettner-Lucas SYSTEM. 

and the series windings. C,, hold the switch in until such 
times as the dynamo voltage falls, when the arm opens by 
means of a spring, and the fine-wire windings also come into use 
and assist the spring, the current im them being again reversed. 
The lamp resistance is inserted at the points marked x, and is 
shown on Fig. 14. It contains a relay switch for the purpose 
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of short-circuiting the resistance when the dynamo is not supply- 
ing the lamps. It is operated by two coils, one carrying a charg- 
ing current to the battery from the dynamo, causing the switch 
to open. The other is a shunt across the lamps, causing the 
switch to close. Thus when the lamp switch is put on, and the 
dynamo is running, the switch will open and the lamp current 
pass through the resistance. If the dynamo voltage falls, and 
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Fic. 15.—REGULATOR. Leirner-Lucas System. 


the switch marked F in Fig. 13 opens, the resistance switch 
«loses and current passes direct from the battery to the lamps. 

If accurate regulation is required, a piece of apparatus termed 
the reguiator is substituted for the р resistance. Fig. 15 
shows this regulator with all the connections. It consists of a 
voltage balance, M, S, Q, and M being a solenoid actuating 
a balanced lever which, moving on a fulcrum, makes contact at 
Q or Q,, depending upon whether the pull of M overcomes or 
is overcome ls the spring, S. The positive end of M is at N,, 
which is a calibrating resistance in series with M, and which 
is further in series with a row of resistances, N, to which cur- 
rent from the positive end, via T, is conducted through a 
revolving arm, W. This revolving arm is geared to a small 
motor, O and O,, operated by a relay, P and P,. Assuming M 
energised by the dynamo charging the batteries, then on a rise 
ol voltage M will overcome S and close Q, energise P, and start 
the motor, which will rotate W from N. This decreases the 
current in M so that 5 pulls off Q, balance is restored, and 0 
stops. As the battery voltage rises, the dynamo voltage rises 
hizher, causing W to move further, until, when three volts per 
cll are reached, W passes on to N,, cutting out all resistance 
in series with M, which closes Q firmly; the motor revolves W 
until it breaks half the dynamo field at L, and, further, on the 
other half at K,; and, finally, the small motor at V. Thus the 
dvnamo runs unloaded, the circuit being broken by the auto- 
ratic cut-out. In addition to the resistance ХМ, W also cuts in 
resistance, K, in the field circuits before finally breaking the 
field. When, now, the lamps are turned on, the resistances N 
and N, are short-circuited by the relay N,, putting M in con- 
nection with 6 through T. Under these conditions M will 
balance S at the predetermined voltage to which it is desired 
to run the lamps, which voltage can be arranged and varied by 
adjusting S. If the pull of S overcomes M and closes Q,, the 
motor is reversed and the arm, W, moves back. 

Mather and Platts System.—'This system, which is the inven- 
tion of Dr. Rosenberg, works upon different principles from any 
of those previously described. The regulation of the voltage is 
carried out entirelv by the dynamo itself, without any regu 
lating resistances, inverse coils, or auxiliary machinery of any 
description, and no reversing switch is needed, since the dynamo. 
due to its special connections, alwavs delivers the current to the 
circuits in the same direction. The dynamo is two-pole shunt 
wound with an ordinarv armature, but has, in addition to the 
brushes which supply the current to the circuits, another pair 
at right angles. connected by means of a heavy external con- 
ductor. These brushes are shown at B B and b b respectively, 
the latter being short-circuited (Fig. 16). The current through 
the field windings, f f, produces a vertical flux, called the 
"primary '" flux, and indicated by s s, n n. This produces a 
difference of potential between b b at the neutral points, but 
none between B B. A current now flows through the armature 
and between b and b. This current gives rise to a flux which 
passes horizontally through the armature. Taking each magnetic 
flux separatelv, since the armature revolves in this horizontal 
flux, a voltage is produced between the brushes B B, and a 


current, C, is sent into the external circuit. Now this current, 
C, produces a vertical flux through the armature which opposes 
the ‘‘primary”’ flux and reduces its magnitude; the current 
between b b is thereby reduced, together with the horizontal 
flux, and in turn the voltage between B B. This, again, leads 
to a reduction of the current, C, and, consequently, to a reduc- 
tion of the vertical armature flux opposed to the primar 
flux, and so on until a final state of equilibrium is reached. 
Since the whole action of the dynamo is primarily due to the 
‘‘ primary ” flux, s s, п m, it follows that the external current 
cannot possibly increase beyond a certain value. This limiting 
value for C is that for which the armature flux between B В-18 
equal in magnitude but opposite in direction to the ‘‘ primary ” 
flux. This is clear, for the dynamo would at once stop working 
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Fic. 16.—CoNNECTION or GENERATOR. 
SYSTEM. 


should the primary flux cease to exist. The limiting value of 
C is obviously dependent on the strength of the ‘primary " 
flux, and thus it is seen that there corresponds a certain 
external current, C, to every value of field ampere turns. 
The voltage at the terminals B B is equal to the external 
current x the external resistance, and this voltage is produced 
by rotation through the horizontal armature flux due to the 
short-circuit current. The latter, therefore, is dependent on 
the speed of the dynamo and the external resistance. The 
right-hand diagram shows the effect of reversing the direction 
of rotation. The primary flux remains the same, thus the short- 
circuit current is reversed ; this reverses the horizontal flux, and, 
therefore, causes the current, C, to flow in the same direction 
as before. By actual measurement it has been found that at 
normal speed a short-circuit current equal to about 40 per cent. 
of the external current, С, is suflicient to set up the required 
horizontal flux, and in order to produce this short-circuit current 
the number of ampere turns in coils f f have to exceed the 
number of vertical armature ampere turns by about 10 per cent. 
only. If, therefore, the speed increases to double the normal, 
or even to an infinite value, the utmost that can happen is the 
increase of the external current by something less than 10 per 
cent., because at this value the ‘‘primary”’ flux is neutralised 
and the machine would cease working. If the speed falls, the 
external current would tend to fall, thus increasing the 
‘‘primary’’ and in turn increasing the horizontal flux just 
sufficiently to compensate for the drop in speed and leave the 
external current, C, unchanged. 

One of the most important points is, of course, the commuta 
tion. The short-circuited brushes are working in the neutral 
zone. The main brushes, B B, are in the centre of the 
"primary" flux, but in the neutral zone of the horizontal 
armature flux. Now, the primary flux is of such an amount as 
to produce a limited current through the armature and the 
short-circuited brushes, and the short-circuiting of a few sec- 
tions by B B does not increase this current. Ву cutting slots 
in the pole faces opposite B B the commutation of these brushes 
takes place in a real neutral zone. The machine has thus been 
found to run sparklessly in either direction. On the end of the 
dynamo spindle is a small centrifugal governor of the ordinary 
tvpe which operates a relay switch, the blades of which work 
over three contacts, one on the left-hand and two on the right. 
hand side, insulated from each other. "This switch operates the 
solenoid switch connecting the dynamo to the cells, and vice 
versá, The solenoid switch is shunt- wound only, and is operated by 
the battery through the relay switch on the dynamo. The core 
carries switch contacts at the bottom, and also two carbon con- 
tacts. This switch closes six contacts, as shown upon Fig. 
17, which also gives all the connections. Following these out as 
in previous cases, if the dynamo is not running, or the speed 
is too low for the governor to close, the relay current will pass 
from B4- to C, through bottom contact of automatic switch to F 
and H, and on to lamps, the lamp resistance being short- 
circuited. When the dynamo is running at sufficient speed to 
oven the governors, the relay switch is closed, and the coil 
of the automatic switch connected across the battery raises 
the switch, and connects the dvnamo to the circuits. Current 
will now pass to D+. and from D+ divide—(1) to С and 
B+, and also to lamp resistance and lamps; (2) through carbon 
breaks to field magnets: (5) from C to solenoid coil. Following 
(2), it will be seen that the shunt current passes through the 
lamp switch. Across the shunt terminals of the lamp switch 
is a resistance which is short-circuited when the lamps are in 
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use, but brought into use when the lamps are off, cutting down. 


the shunt current. In addition to this resistance, an output 
adjuster is also fixed in the shunt circuit. This system was, 
until quite recently, mechanically controlled, but the introduction 
of the electromagnetic switch is an improvement. 

Conclusions.—After considering the various systems just de- 
scribed, the conclusions arrived at for a successful train-lighting 
are :— 

1. Moving parts must be confined to the armature of the 
dynamo, one commutator being suflicient to have to keep in 
order. The addition of motors or motor-driven regulators adds 
chances of breakdown and increases cost of maintenance, at the 
.same time adding complicated connections which would easily 
baflle an ordinary electrical workman. 

2. Pole-changing devices should be in the form of a reversing 
switch, and not obtained by revolving the brushes. 

3. Electrical switching is the safest from the point of view of 
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Fic. 17.—D1acram ОЕ CONNECTIONS. 
SYsTEM. 


preventing the batteries sending a reverse current through the 
armature should the dynamo fail to excite. Тһе switch should 
first be operated by a shunt across the dynamo itself or by the 
field-magnet current, as is done in the Vickers-Hall, Moskowitz, 
Vicarino, and Leitner-Lucas systems. The batteries will then 
never be connected across the armature of the dynamo if the 
latter is not generating any voltage. On the other hand, 
mechanical switching has been found reliable, and the number 
of cases of failure of the dynamo to excite is very small. 

4. The voltage should be regulated electrically, thus giving a 
more efficient working of the dynamo. | 

5. The use of high-efficiency lamps with metallic filaments 
would be a great saving in power and first costs of all parts, 
and this part of the business should be looked into if successful 
competition is to be carried out against incandescent gas. 

6. In bogie coaches, wherever possible, the dynamo should be 
attached to the bogie, this method of fixing being better whilst 
running round curves. 


WATER POWER DEVELOPMENT IN 
QUEENSLAND 


ROM a report made last year for the Government of Queens- 
land by Mr. W. Corin, 16 appears that considerable atten- 
tion is being paid to the question of the utilisation of water 
powers in Australia. In this case the Barron Falls on the 
Barron River in Queensland have been under consideration, and 
the result so far is a voluminous report with curves and draw- 
ings by Mr. W. Corin. It is to be hoped that this volume does 
not mark the beginning and the end of the scheme. Mr. Corin's 
figures show that the power available without storage is about 
3,500 E.H.P. for 24 hours’ supply, but with storage in the 
higher reaches of the river this amount might easily be doubled 
or trebled. It is proposed to transmit the energy to Cairns, a 
distance of about 12 miles, and there utilise it for lighting 
purposes, railway operation, driving sugar mills, апа electro- 
metallurgical manufactures. The total cost of development is 
estimated at £24 per E.H.P. delivered at Cairns, and the total 
operating expenses at about 124 per cent. of the capital outlay. 
The author estimates that a revenue of £10 per h.p. per 
annum may be obtained for energy supplied for lighting pur- 
poses, and an average of £3 for energy supplied for power 
purposes. We find among the estimates that 400 h.p. is allowed 
for sugar mills, and it is assumed that this supply will be taken 
by the proprietors of the sugar mills at the above price. 

There may be difficulties, however, in persuading the mili 
proprietors to drive their mills electricallv. "The position of 
a cane sugar mill is a peculiar one; an immense quantity of 
steam is required for heating and evaporative purposes, so 
much so that the question of the supply of mechanical power 
for crushing and pumping purposes becomes quite of secondary 


importance. The first requisite of a sugar mill is a large boiler 
plant to supply the great, quantity of low-pressure steam 
required, hence it is a very natural and logical sequence that 
this steam should first be passed through the engines necessary 
for the supply of mechanical power, and then pass on to its 
final duty of sugar cooking. In other words, sugar mills are | 
in the fortunate position of producing all the power they require 
as a sort of by-product, and it requires no lengthy calculation 
to show that if the whole of these steam engines were sup- 
pressed, the total capacity of the boiler plant would not be 
reduced by more than 10 per cent. 


TRANSFER OF ELECTRIC LIGHTING 
,PROVISIONAL ORDERS 


HE Bill of the Richmond Electric Light and Power Сот: 

pany, which was recently considered by a House of Commons 
Committee, is an interesting example ot the change that has 
entered into the policy of the Board of Trade ot late years 
in dealing with agreements under the Electric Lighting Acts. 
The facts of the case are as follows :—In 1883 the Richmond 
Corporation obtained an Electric Lighting Provisional Order, 
and practically nothing was done as to putting this into effect 
until 189], when an agreement was entered into with Messrs. 
Latimer Clark, Muirhead and Co., who formed the Richmond 
Electric Light and Power Company. This agreement was not 
a transfer of the Provisional Order, but merely an agreement 
whereby the Company supplied electrical energy in the district 
for thirty years. The Company did everything that it would 
have had to do under a transfer, i.e., it found the capital, 
power-house, mains, &c., all of which the Corporation had the 
right to purchase at the end of thirty years. The point in the 
case is that the Richmond Corporation remained the supply 
authority, the Company undertaking to carry out the obligation 
of the Provisional Order, and.to indemnify the Corporation 
for any action for penalties., 

It was only in 1905, when the Sudbury Urban District Council 
proposed to transfer its Provisional Order to a company, that 
the Board of Trade first came to the conclusion that such 
agreements were illegal without the consent of the Board, and 
were subject to Parliamentary confirmation. "Therefore the 
promotion of a Bill became necessary in the case of Richmond, 
which, in effect, was a transfer. This is the first instance in 
which opposition has been offered to a Bill seeking the con- 
firmation of agreements entered into in this way. Two Bills 
last year, presented by the Folkestone and District Electric 
Supply Company and the Twickenham and ‘Teddington Elec 
tricity Supply Company respectively, were unopposed. 

The Richmond Corporation in their petition asked that the 
old agreement, being invalid, should be cancelled, and a new 
one upon the same lines entered into for the remaining fourteeu 
years of the lease. Complaint was made that the Company by 
this Bill sought more than the mere legalisation of the agree- 
ments; they sought to have the whole of the powers of the 
Corporation conferred upon it, thus seriously interfering with 


'the control which the Corporation now has over the under 


taking. Under the Bill, it was contended that the Company 
would have the full rights of the holder of a Provisional Order, 
whereas at present it could do nothing without the consent of 
the Corporation. 'The Corporation particularly feared that the 
Company would make arrangements during the next twenty-tour 
vears with some bulk supply company. This actual contingency. 
however, was provided against by a special clause, and the Bill 
was allowed to go forward. 

The clause of the Electric Lighting Acts in question is Section 
11 of the Act of 1882, and is as follows :— 

“Апу local authority who have obtained a license, order, or 
special Act for the supply of electricity, may contract with any 
Company or person for the execütion and maintenance of any 
works Же for the purposes of such supply, ог for the 
supply of electricity within any area mentioned in such license, 
order, or special Act, or in any part of such area; but no Jocal 
authority, company, or person shall by any contract or assign 
ment transfer to any other company or person, or divest them- 
selves of any legal powers given to them, or any legal liabilities 
imposed on them by this Act, or by any license, order, or 
special Act without the consent of the Board of Trade.” 


—————— 


Electrica! Standardising, Testing, and Training Institution.— 
As a result of the scholarship éxaminations held at Faraday 
House from 20th to 22nd ult., the following recommendations 
are made :—To the Faraday Scholarship of 80 guineas per an- 
num, tenable for two years—J. Manners Smith, Ipswich School. 
To Exhibitions of 30 guineas ner annum, tenable for two years— 
L. Wallis, King’s School, Rochester; G. A. Stevenson. St. 
George's College, Weybridge. То an Exhibition of 20 guineas 
per annum, tenable for two vears—W. L. A. Rogers, Grammar 
School, Kingsbridge; and special prizes of ten guineas each— 
Н. Wallis, Wellingborough Grammar School; W. A. Warren. 
jedford Grammar School. 
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THE WESTINGHOUSE CONTINUOUS AND SINGLE PHASE UNIT 
SWITCH MULTIPLE CONTROL SYSTEMS 


HE object of all multiple-unit systems of 
electric train control is, of course, the simul- 
taneous control of a number of units. Each motor 
car of a train is considered as a unit and is controlled 
and actuated as a unit simultaneously with all the 
other units in the train. 
In order that this condition may be fulfilled the 
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control circuit. It derives its operating energy from 
a 14-volt storage battery, the circuit of which is metal- 
lically complete, and thoroughly insulated from the 
ground and the high-voltage circuit. Тһе auxiliary 
control actuates the main control through the medium 
of compressed air. A general diagram of connections 
is given in Fig. 1. | | 
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Fic. 1.—DIAGRAM 


controlling apparatus on each car must control the 
motors on that car independently of the controlling 
mechanism of the other cars. The mechanism of the 
main control on each unit is started and stopped by the 
action of an auxiliary control. One of the distinctive 
features of the Westinghouse systems retained in both 
the continuous current and single-phase modifications 
is the use of compressed air for actuating the unit 
switches or contactors, as they are sometimes called, 
instead of working them electromagnetically, as is 
done in some other systems of train control. 

The continuous and alternating systems, although 
of course differing in certain details, have, as will be 
seen below, much in common, but, speaking gene- 
rally, the alternating current equipment is the 
simpler of the two, partly on account of the absence 
of provision for changing over the motors from series 
to parallel. 

Before turning to the single-phase system it тау 
be of interest to give a short description of the latest 
form which the continuous-current system has taken. 

Briefly it may be said that the unit switch system 
of multiple control comprises a main motor control 
system and auxiliary control system. The main 
motor control deals with the electric current from the 
trolley or third rail, and regulates the supply of current 
to the motors under the influence of the auxilisrv con- 
trol system. The auxiliary control system comprises the 
electric current which actuates certain magnets, and 
is entirely separate and distinct from the main motor 


OF CONNECTIONS. 


CONTINUOUS-CURRENT SYSTEM. 


The apparatus constituting the main control is as 
follows : — 


1. A group of unit switches which regulate the supply of 
current to the motors. 

2. A set of resistances which is used on connection with the 
switch group to control the current supply to the motors. 

5. A line switch which controls the main supply of current to 
the switch group. 

4. A reverse switch which controls the direction of the flow of 
current to the motors, and thus regulates the direction of 
motion of the car. 


A view of a set of unit switches as applied to a 
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Fic. 2.—Gnovr or Unit Switcnes CONTINUOUS-CURRENT SYSTEM, 
Back VIEW SHOWING INTERLOCK CONTACTS. 


continuous current equipment is given in Fig. 2, while 
Fig. 3 is a section of a single switch unit showing its 
working parts. The switch group consists of а suit- 
able number of switches, each being actuated by an 
independent magnet-valve and air-cylinder, and all 
being mounted on a common frame containing an air 
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reservoir. 


valve-magnet is. energised the air will be conveyed 
from the reservoir to the cylinder, forcing the piston 
upwards and closing the switch. These switches close 
with a rather slow motion and without any bammer- 
ing action, the contact pieces close the ‘circuit first 
at the tip, and as the piston moves upwards the con- 
tacts roll and slide on each other, thus ensuring good 


Fis. 6.—MASTER CONTROLLER CONTINUOUS-CURRENT SYSTEM. 


electrical contact, and finally resting at the heel under 
the full pressure of the air in the cylinder (about 7010. 
per sq. in.). These switches are provided with a 
powerful magnetic blow-out. This piston in making 
its stroke compresses a powerful spring, and when the 
valve-magnet circuit is opened the cylinder exhausts to 
the atmosphere, and the switch opens quickly with a 
positive motion. Air is admitted to and released from 
the cylinders by small pin-valves, which are aetuated 
by enclosed electro-magnets, the latter being energised 
in their proper sequence by the movement of the 
master controller. "These magnet-valves are inter-con- 
nected by mechanical interlocks in such a way that 


the closing of one cireuit-breaker energises the maenet 
m nm 


of the next, and so on through the group. This auto- 
matic progressive action of the switch-group is regu- 
lated by the limit-switch described below, the latter 
being so adjusted that uniform acceleration of the 
train is obtained with a uniform motor-current. А 
sheet-iron cover made in halves, hinged from the base 
and easily opened for inspection, effectually proteets 


the switches, interlocking devices, and magnets’ from 
nm m 


dust and moisture. 


The main control resistance consists of a suitable 


numberof frames of cast-iron grids, similar to that 
shown in Fig. 4. These frames of resistances are con- 
nected in such a manner to the switch-group that 
they regulate the amount of current flowing through 
the motor as the switch-group advances through its 
cycle of operation. The line-switch is a double switch 
of the same construction as the switches of the switch: 
group, and is provided with a powerful blow-out coil. 

А reversing-switch for four motors is shown with 
the cover removed in Fig. 5. The movable part of 
this switch is mounted on a rod which is actuated 
by two air-cylinders, each controlled by а separate 
magnet-valve. The valve-magnets are energised alter- 
nately depending upon the direction in which it is 
desired to throw the reverse-switeh. The wires of the 
main control svstem аге connected to fingers, which 
bear on metal strips mounted on the movable part of 
this switch. Mounted on an extension of the, rod 
‘arrving the movable part is an interlock which forms 
part of the auxiliary circuit, and is so arranged that 
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The air cylinders are connected to the. 
common air reservoir in such а manner that:when the. 
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the. reverser must be fully thrown in either direction 
before it is possible to operate any switch of the main 
group. 

The apparatus constituting the auxiliary control con- 
sists of the following itemms:—(1) Master controller, 
2) train line, (3) line relay-switch, (4) series limit- 
switch, (5) control cut-out. 

These five items constitute what might be called a 
complete system of auxiliary control on a motor-car. 
On a trailer-car the train line, together with the junc- 
tion-boxes and train-line receptacles, are the only parts 
required, these being used simply to connect the train 
line on the motor-cars which may be separated by 
an intervening trailer-car. The action of the main con- 
trol system is regulated by the auxiliary control 
system through the master controller, which connects 


. certain cireuits to the storage battery mains, these 


circuits being connected to certain of the valve- 
magnets whieh control the.air-supply to the switches 
of the main control system. А valve-magnet when 
energised pulls. down an. armature which acts on a 


small air-valve that admits air to the cylinder, in which 


is the operating-piston, which is connected to a switch. 
By admitting air to the cylinders of the different 
switches in order, the motors are arranged in certain 
combinations, with and without resistance. 

The master controller (Fig. 6) consists of a small 
movable drum and stationary contaet fingers which 
are connected to the train-line, and controls the 14-volt 
current which is used to energise the magnets of the 
multiple-control system. One such master controller 
is fitted at every driving-point in a train, and they 
are all connected in parallel on a train-line formed 
of multi-core cable. It will thus be seen that the 
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whole of the control apparatus on a train can be oper- 
ated simultaneously from any one of these master 
controllers: | 

The master controller is fitted with a spring 


g, which 
returns the drum automatically to the “‘off’’ position, 
and cuts off the power supply from a train in the 
event of a driver—through illness or accident—remov- 
ing his hand from the control handle. There are three 
positions of the master controller for each direction 
of motion of the car. "The first throws the reverser 
in the right direction. The second is the series run- 
ning position. When the handle is brought to this 
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position the switch-group will, under the action of the 
limit-switch, automatically eut out the resistance and 
hold the motors in series. The third is the multiple- 
.running position, the motors being thrown into multiple 
with all resistance in, which is then cut out as before, 
finally holding the motors in full multiple. In addi- 
tion to these, however, there is an intermediate posi- 
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Fic. 8.—DIAGRAM OF CONNECTIONS. 


tion between '' off " and '' fulh” series known as the 
‘“ shunting "" position, which provides for running the 
train at a low speed for shunting and coupling-up. А 
reference to the diagram of connections (Fig. 1), will 
make the action of the controller clear. In this dia- 
gram the connections are shown of the two master 
controllers of a complete motor-coach equipment. 
The interlock-switches, which are shown in Figs. 2 
and 3, consist of spring contact fingers sliding on seg- 
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-GROUP or Unit SWITCHES, SINGLE-PHASE SYSTEM. 


ments and electrically connected with the magnet- 
valves in such a manner that the closing of one switch 
energises the valve-magnet of the next successive one, 
thus producing automatic progressive action. 

The '* train-line °’ consists of a system of small wires 
extending through the entire train, in the form of a 
flexible multi-core cable which runs from car to car 
and connects all the master controllers, switch-groups, 
and reverser-magnets on each car in parallel, thus 
providing for the simultaneous operation of all the 


motors on the train. "This cable contains nine 
separatelv-insulated flexible copper wires, and ter- 
minates at each outside end of a ear in an ironclad 
nine-point socket ^bouring coaches аге con- 
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nected by ‘‘ jumpers,” consisting of short lengths of 
such cable fitted with nine-point plugs. 

The motor control cut-out is a small drum on which 
copper contacts are secured, which contacts form cir- 
cuits through fingers arranged on either side of the 
drum. The different positions of the drum cut the 
motors out by manipulating the control-circuits. 
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SINGLE-PHASE SYSTEM. 

The series limit-switch 
trated in Fig. 7. The rate 
is cut out of circuit so as to 


referred to above is illus- 
at which the resistance 
give uniform accelerating 


current is effected by this apparatus. This feature 
gives smooth and economical acceleration. It prevents 


abuse to equipments caused by throwing on power 
in excess of the predetermined rate. The limit-switch 
consists of a small solenoid through which the cur- 
rent of one motor passes. When the current exceeds 
a predetermined limit for which the switch is ad- 
Justed, its armature is attracted against gravity, open- 
ing a pair of contacts in the control circuit and re- 
maining open so that no further switehes can close 
(those already closed being retained) until the ac- 
celerating current falls below a predetermined limit. 
The operating circuit is again completed, and the 
unit switches are allowed to continue their progression 
of closing. They are thus interrupted at each step 
of the resistance. The limit-switch can be adjusted 


to any desired accelerating current. 
The line relay is a solenoid switch opened by 
gravity and closed by a coil in the main cireuit. Its 


object is to open all the switches should the current 
supply to the ear be interrupted. 

The storage battery of each car is in duplicate, each 
set contaning seven cells. The circuits are arranged 
so that one set of cells is charging while the other 
is discharging. Ав the current from this battery is 
the only current carried by the multi-core control 
cable or *'train-line ° which runs throughout the train. 
there is no danger to shunters in coupling and un- 
coupling the connections between the ears. One of 
the batteries is always connected to the control cir- 
cuit, whilst the other is connected in series with the 
lamp wiring on the car for charging purposes. А 
simple throw-over switch provides for the interchange 
of these two batteries from day to day. 

The general arrangement of the single-phase control 
equipment is shown in Fig. 8. In this system the 
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control of the motors is effected by varying the 
voltage applied to their terminals. The variation ot 
voltage is obtained by taps from the winding of an 
auto-transformer. 

The high-tension current is supplied to the loco- 
motive or motor-car—as the case may be—from an 
overhead wire at a voltage of from 3,000 to 11,000 
(according to the magnitude of the scheme); and is 
collected therefrom by a trolley and passed through 
an auto-transformer carried on the car. This auto- 
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Fic. 10.—Secrion or ELECTRO-PNEUMATIC UNIT SWITCH, SINGLE PHASE SYSTEV. 


from the low-tension side of the main auto-trans- 
forner, the operating current being controlled by а 
small drum-type master controller. Various inter- 
locks complete the apparatus, and prevent thè possi- 
bility of any conflicting switch movements. | 
In addition to the great advantage of the avoidance 
of all rheostatie losses, this system of control ob- 
viously permits any desired voltage between the mini- 
mum and the maximum to be continuously applied 
to the motors for any length of time, so that every 
noteh on the master controller be- 
comes an economical running notch. 
The auto-transformer is a single-coil 
transformer, and is usually fixed below 
the car floor. It will be noticed that 
there are nine taps from the earthed 
end of this transformer. Beginning at 
the low-tension end, the first two are 
as follows:—50 volts for supplying 
current through either master con- 
| troller to the valve-magnets of the 
control system; 110 volts for supply- 


ing current (through a fuse, knife 
switch, and automatic governor) to 
the motor of an air-compessor fur- 
nishing the compressed air for the 
operation of the brakes and the con- 
trol system. This same tapping also 
supplies the car lights through another 
switch and fuse. А third tap of 160 
cS volts furnishes current to the motors 
A through the unit switch A; while taps 

of 180, 200, 220, 240, and 260 volts 
are similarly connected through the 
unit switches B, C, D, E, and F. As 
just explained, the car lights may be 
supplied from the 110- volt tap, but it 
is usually more desirable to follow 
direct-current railway practice and 
supply the lamps, five in series, from 
а 550-volt tap. 

The starting, accelerating, and 
speed-regulating of the motors is 
effected “by applying increasing volt- 
ages to their terminals. The first 
notch on the master controller closes 
unit switches A and B, thus connect- 
ing the 160-volt and 180-volt taps to 


Rz Description o Ref. Descripti : ipti : : - 

Now [d He c eae Nos d odd opposite ends of a preventive coil, the 
4 Cylinder casting. 2» Laterlock lever. 35 Insulation for one vnit. function of which is explained below. 
5 Cylinder сар. 21 Interlock details. 36 Insulation for six units. Current is the ken f h . 
: Дон casting. 23 еб gies Lase. 37 38 2” x 74" x ү,” sh. asbestos, urrent 1s then taken from the centre 

Sheet-steel covering. 23 nterlock finger, 88 Terminal, Һе ventiv ] ‘* re. 
10 Door with screens. 24 — Interlock clip. 39 Terminal. of the T pres ently » coil to the те 
E aid 25 Link for switch arm. 40 Connector, verser ( reversing-switch ), whence it 

2 Switch arin. 76 ĝin. pin. 4l "xl" egy B. with nuts. ‚© "d 

13 Spring for switen arm. 25 ji, pan. 49 Та Fin. B. washer. flows to the motors. The movement 
14 Contact tip. 29 р ію. pin. 43 Valve Aie of the master controller to its second 
15  Switeh-arin bracket, 30 iston spring. 44 Name plate. t +h sates : f. j| 4 Р ] | 
16 Contact ead 31 Contact nut. 46 Valve bushing, поро opens unit switch А and closes 
17 Piston rod assembly, 32 Blow-out coil. 47 = Valve spring. it swite y gs про 1 > 
18 Shunt. 33 Blow-out core. 48 Small valve-stem. ш switch ( ' thus « upplying 9 higher 
19 Interlock-lever bracket. 84 Strap connections. y oltage to the motors. Successive 


transformer is provided with several tappings, yield- 
ing from about 160 to 260 volts by steps of 20 volts 
or thereabouts. During the accelerating period, pro- 
gressively increasing voltages are switc shed on to the 
- motor terminals by means of pneumatically-operated 
switches. 

Fig. 9 shows a 6-switch group, and Fig. 10 a cross- 
section of one of the switches forming the group. 
From the latter figure it will be seen that each 
switch-arm makes and breaks contact in a powerful 
magnetic field. As in the case of the continuous cur- 
rent unit switches, an electro-magnetic  pin-valve 
admits or releases compressed air from а vertical 
cylinder, and thus forces the switch contacts together 
or releases them under the action of a spring. 

The power for actuating the electro-magnetic 
valves, the magnets of which in this case are of the 
laminated type, is derived from а 50-volt tapping 


movements of the master controller 
increase still further the voltage on the motors, until 
at the fifth position the 240-volt and 260-volt taps are 
connected to the preventive coil, and the motors are 
then served at their normal working pressure. 

The preventive coil prevents the short-circuiting of 
consecutive taps on the auto-transformer during the 
opening of one switch and the closing of the next; 
and it also enables the current to be divided up be- 
tween two unit switehes in parallel, and so enables 
proportionately smaller switches to be used in the 
group. The main function of the reverser or revers- 
ing-switch is to enable the field-windings of the motors 
to be reversed when the direction of travel is to be 
changed. It is also provided with cut-out switches 
to enable any motor or motors to be entirely discon- 
nected without affecting the rest. The armature and 
neutralising windings of each motor are permanently 


connected in series. 
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THE GOLDER’S GREEN CAR SHED OF THE CHARING CROSS, 
EUSTON, AND HAMPSTEAD RAILWAY — — 


HE last tube railway of the group formerly con- 

trolled by the late Mr. Yerkes is rapidly ap- 
proaching completion, and, as we have already an- 
nounced, is expected to be open for public service 
early in June next. The car-shed is situated at the 
terminal station of the railway at the intersection of 
Finchley Road and the road from Hampstead to 
Hendon, in pleasant rural surroundings, which will 
soon give way to suburban residences, as already 
shown by nearly completed houses lining the road from 
North End, Hampstead Heath, to Golder's Green 
Station. The whole of the rolling stock for the railway 
is delivered, and is being erected and adjusted at these 
car-sheds, which are, therefore, in full activity, and 
have most of the roads full of cars. 

The block plan opposite explains the position of the 
shed in respect to the main iine of the railway, the 
tunnel portal, and the railway station. Good access 
for carts is afforded from the Finchley Road by a 
broad roadway .running. the whole length of the 
southern side of the sheds, upon which the offices, 
stores, and workshop face. The accompanying plan 
shows the general arrangement of the sheds. 

Commencing from the southern side, the first span 
covers the machine-shop, in which there аге two 
tracks. On the outer side, well lit by windows, are 
arranged the machine tools and benches for about half 
the length, the corresponding width for the other half 
being taken up by stores and offices, divided off by 
walls. The dividing-wall is not carried right up above 
the stores, so that a floor is formed, open to the shed 
and the machine-shop, available as storage space for 
bulky and heavy articles. The machine-shop is divided 
and sub-divided by partitions of expanded metal, 
giving the advantages of subdivision without inter- 
ference with supervision and light. The tracks are 
spanned by two overhead cranes running the whole 
length; these cranes can pick up a car, one at each 
end, and move it as required. Their general use will 
be that of lifting bodies off their trucks. 

The operations needed to maintain electrically- 
equipped rolling stock are numerous and diversified in 
character, covering most kinds of metal working, elec- 
trieal construction, and joiner's work. The tools needed 
are, therefore, somewhat numerous, and are more of 
the general utility class than are found in purely manu- 
facturing establishments. It will be obvious that the 
amount of occupation to be found for them in regular 
working will vary greatly, and some of the items will 
probably have considerable intervals of repose. This 
would not suit a manufacturer, but where the cbiect 
is prompt handling of the defects which arise in public 
service, in order to keep steek in à money-earning con- 
dition, the ruling considerations nre very different. The 
tools seleeted in this case are set out in the following 
list, and as the selection is founded upon fairly exten- 
sive experience, it may be useful for guidance, in more 
or less similar cases. 

The machine shop shafting is driven through spur- 
wheel and pinion gearing by a compound-wound 30 h.p. 
motor, supplied by the British Thomson-Houston Co., 
running at 725 r.p.m. The shafting runs at 120 r.p.m., 
and drives bv Hendry s laminated belts the following 
machine tools :— 


A ''Niles" new standard semi-universal drilling machine, 
having a maximum distance from face of column to drill centre 
of 49 in. A “Pond” 26 in. high by 26 in. wide standard 
rlaning machine, to plane 6 ft. in length. A “Gould and Eber- 
heardt °’ 20 in. shaper, with an extension base, vice table, and 
face plate. A “Blaisdell” engine lathe, with a 14 ft. hai. to 
take work up to 26 in. in diameter, and supplied with change 


wheels for quick change of feed, giving changes ranging trom 
Т to 254 per inch. A “Prentice” No. 4 drilling machine, to 
drill up to 14 in. diameter. A ''Diamond " emery dry grinding 
machine, to take emery wheels 20 in. in diameter. An 18 in. 
“Gardner” disc grinding machine. A “Worcester” universal 
twist drill grinding machine, to grind drills from j in. to 24 in. 
diameter. A ''Niles"' 48 in. hydrostatic wheel press, with a 
capacity up to 200 tons, taking wheels up to 42 inches in dia- 
meter. A "National" bolt and pipe screwing machine, to 
screw up to 13 in. diameter. In addition to the above a 48 in. 
" Deutsche" Niles car wheel lathe, with face plates and four 
jaw chucks, driven by 15 h.p. shunt-wound British Thomson- 
Houston motor, is installed. 


The following machine tools direct coupled to motors 
are installed in the smithy :— 

A ''Massey " pneumatic hammer, capable of striking a 5 cwt. 
blow, and having a 21 in. stroke, driven by a British Westing- 
house compound-wound 10 h.p. motor. A “Long Allstatter 
single punching and shearing machine, capable of punching a 

in. diameter hole through a р in. thick plate, and shearing 
3 in. thick plate, driven by a British. Westinghouse compound- 
wound motor. 

The two forges are operated by a ''Sturtevant `` 
smoke-exhausting fan, and a '' Sturtevant " monogram 
blower, driven by a 6 h.p. shunt-wound ** Sturtevant ` 
motor. On the same platform are installed two elec- 
trically driven air compressors, made by the National 
Brake and Electric Co., which supply air to а mild 
steel reservoir, 36 in. diameter by 12 ft. 6 in. lone. 
From this reservoir a 1 in. pipe line is led throughout 
the length of the machine shop, from which connec- 
tions ean be taken at intervals of every 30 ft. for the 
віх Consolidated Pneumatic Tool Co. drills апа one 
‘Thor’? pneumatic chipping hammer in use at the 
sheds. . 

The wood shop shafting is belt drivéti by а com- 
pound-wound British Thomson-Houston 25 h.p. motor. 
running at 540 revolutions. The shafting is all placed 
underneath the floor in trenches. 

The following machines are driven by Hendry's 
laminated belts : — 


, 


An “American Mill Supplies Co.’ 
fitted with a re-sawing attachment. An "American Mill Sup- 
plies Co." improved smoothing planer, with four driven feed 
rolls, and a table that can be raised and lowered, capable of 
planing one side 24 in. wide by 7 in. thick. A © Niles.l'emont- 
Pend Co." hand planer and jainter, to plane 20 in. wide. A 
"Colborn " universal saw.table, equipped with a гір and a 
cross-cut saw, either of which can be brought into action at will. 
A “Greenlee Bros." square hollow chisel mortiser, fitted with 
angle table. An “Н. B. Smith Machine Co." double spindle 
shaper. 


band sawing machine. 


There are installed in the machine shop two 1O ton 
three-motor electric travelling cranes, made by Messrs. 
Musker, of Liverpool, and fitted with the British West- 
Inghouse Co.'s series-wound motor. The lifting speed 
of these cranes is 13 ft. per minute, the longitudinal 
traverse is 270 ft. per minute, and the cross traverse 
60 ft. ner minute. 

The gantry cranes over the tracks do rot serve the 
tool bay. for obvious reasons, but an overhead trolley 
runway is fitted over the gangway lengthwise. with 
lateral turnouts to the principal tools, and to two or 
three allevways on to the track space. so that all 
heavy parts can be moved expeditiously to апу place 
required. To serve the wheel-press and wheel-lathe а 
jb сапе will be fixed to the wall. The paint-aho;. 
comes next to the machine-shop, and has three. track- 
under its roof. It is fitted with steam pipes for main- 
taining a proper temperature for paint drying. 

Beyond this are the two running-sheds. Each of these 
has five tracks, making ten tracks altogether. all built 
over pits. For moving the cars under their own power 
the arrangement adopted is that of an overhead. trolley 
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on a pair of suspended conductor-rails, as illustrated 
in our description of the Great Northern, Piccadilly, 
and Brompton car-sheds. There are thus no live rai: 
within reach of the workmen inside any shed. The 
trolley rails are also utilised as lighting-conductors by 
the simple device of portable pendants carrying a cross- 
bar with hooked conductors above, and a group of 
lamps in a reflector below. These can be shifted to 
any desired place, and give light to cleaners and 
fitters rs, &с., along the car sides, where light is most 
wanted, and most diffieult to obtain by any ordinary 
arrangement of overhead or fixed lights. Portable 
lamps on flexibles are sometimes fitted in car-sheds, 
but are subject to such frequent accidents that they 
are rarely kept in working order. The movable pen- 
dants are a great improvement, and should effect a 
considerable economy in shed lighting. 

Outside the running-sheds, on the north side, are 
four open tracks in the yard, and between the cart- 
road and the running-tracks in the station are two 
more. All the tracks in the shed can accommodate 


ground, and possibly signalling considerations, do not 
favour multiplication of access roads, and the arrange- 
ment is distinctly better than that at Lillie Bridge. 
А car-traverser at the back end of the sheds, preferably 
outside, might prove.a highly convenient addition to 
the existing means of transferring a car from one road 
to another, or from a running to a repair-shed, and if 
experience confirms this view, the addition can be 
made without sericus difficulty, nothing standing in 
the way. It will be remembered by some of our 
readers that the company holds powers to extend the 
rallway by a surface line to Edgware; and in that 
case the car-shed might have an exit from its back 
end on to that extension. Whether this is likely to 
happen we are not able to state. 

The site occupied by the shed and yard was side- 
long ground. on the slope of the hill, and in levelling 
a considerable amount of excavation and filling-up was 
necessary, so that the building is partly on made 
ground. The structure is of very substantial brick- 
work, Staffordshire blue bricks being used for the foot- 
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ten cars each, or a total of 150 cars, though it is not 
to be expected that those in the machine and painting 
shops will usually be full. The outside tracks will 
accommodate about 60 cars altogether. Тһе total 
length of track under cover is about 3,000 yards, the 
length of shed being about 600 feet. Adding the out- 
side tracks, the total track length is nearly three and 
a half miles. The superintendent’s office is supplied 
with a key plan of the whole, drawn on a board, in 
which is drilled a plug-hole for every car length on the 
whole of the lines in the shed, yards, and station. It 
will be the duty of the foreman to put into each plug- 
hole a peg bearing the number of the car occupying 
each space, so that the responsible officer or mechanic 
тау go at once to any car needing attention. Evi- 
dently this key chart, if kept up to time, will save 
much unnecessary w alking and searching. 

The whole '' fan " from the sheds and north yard 
open tracks, nineteen in all, conveys on to a single 
line leading to the running roads near the tunnel portal. 
This arrangement leaves something to be desired for 
convenience in working, but the conformation of the 


ings and several courses above the ground level. The 
roofs are of steel principals, slated, and glazed on the 
ridges and on each side, giving abundant light. Each 
shed is covered by a single-span roof, so that no 
columns interfere with free movement. Excepting in 
the offices and store-rooms, there is practically no woo:l 
employed. The shed-doors аге Kinnear rolling 
shutters. Ample provision is made for dealing with 
any outbreak of fire, numerous hydrants with hoses 
and nozzles connected up being arranged along the 
walls. 

Appearance has been studied in respect to the out- 
side elevations, although nothing deliberately ornate 
or extravagant can be attributed to the design. The 
whole arrangement appears well adapted for its pur- 
pose, especially for thorough and economical super- 


vision. We have to acknowledge our thanks to Mr. 
J. C. Chapman, Chief Engineer to the Underground 


Electrie Railways of London, Ltd., Mr. Knapp. Assis- 
tant Engineer, and Mr. Cox, superintendent at 
xolder's Green, for facilities to inspect, and for the 
plan illustrating this article. 
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^ ELECTRIC TRAMWAYS AT JOHANNESBURG 


LECTRIC tramears started running in Johannes- The first contract for electric cars comprised 100 of 
burg on the first section of line completed (little the four-wheel type, of which sixty have cross seats 
more than a mile and a half in length) in February of inside and out, and the remaining forty have the usual 
last year, and as fresh track was completed the service longitudinal seats inside and cross seats outside. 
was extended, until at the end of the year practically Kighty out of the hundred cars have been fitted with 


Fic. 1.—Jerres SUBWAY. Fic. 2.—View or CAR-SHED. 
the whole town and district were served. Before {ор covers extending the whole length of the car. 
starting upon its own electrical scheme, the Council They are fitted with roller spring blinds at the sides, 
purchased the old horse tramways, which had a route as a protection against sun and rain, and end screens 
length of about twelve miles. By adopting almost with doors and windows. Each car carries twenty- 
entirely different routes for the electric traction they ^ four passengers inside, and thirty-four outside. The 
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Fic. 3.—AUCKLAND PARK, JOHANNESBURG. 


were able to keep the horse service running until an gauge is 4 ft. 81 in., the overall width of the body is 
equivalent electrical service was available. "The last of 7 ft. З in., and the extreme width of the car 7 ft. 5 in. 
the horse tramways ceased working during August of l'he bodies аге 16 ft. long inside, and. the length over 
last year. The total length of the electrically equipped the platform is 26 ft. 6 in. The inside cross seats 
routes is about 30 miles, and extensions are already are of the ‘* Rattan ° type, whilst the top seats are of 


authorised. the usual garden pattern. 
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With a view to ensuring ample power and minimising 
repairs on motors, each car has been fitted with two 35 
h.p. motors, so that the maximum temperature rise in 
working is unusually low. The trucks are of the Brill 
type, and the wheels, which are 33 in. in diameter, 
have specially thick steel tyres. 

The braking arrangements consist of magnetic track 
brakes. combined with wheel shoes, and are energised 
by the motors. A powerful hand brake operates on the 
same wheel shoes as the magnetic brake. This hand 
brake is fitted with Peacock’s multiplying gear, which 
takes up the slack of the chain with a small motion of 
the lever and applies the pressure on a reduced lever- 
age, thus enabling the motorman to apply the brakes 
with unusually little effort. 

The cars are fitted with the now familiar trigger type 
lifeguards and folding steps, and the stairs are of the 
non-reversed type. 

x ‘bogie cars have recently been shipped, which 
ha¥e longitudinal seats, top covers and electrical equip- 
ment similar in all respects to those on the four-wheel 
carsi Each bogie-car will carry thirty passengers 
inside and forty-four outside. They are intended for 
special traffic, such as for race meetings and at lunch 
time when the traffic demands are extremely heavy. 

In addition to the hundred passenger cars, five 
watering cars and three freight cars have been sup- 
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plied. The water cars are of the four-wheel.type, and 
have 1,800-gallon tanks, with electrically driven air 
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compressors giving sufficient pressure to spray the 
water 25 ft. on each side of the track. The water cars 
and freight cars have identical electrical equipments 
with those on the passenger cars. 

Excepting the bodies of the freight cars (which were 
made by the. Gloucester Wagon Co.) the whole of the 
cars and equipments have been supplied by Messrs. 
Dick Kerr and Co., and were manufactured by them— 
with the exception of the bogey trucks, which were 
made in America—to detail specifications prepared by 
Messrs. Mordey and Dawbarn, the consulting engineers 
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Fic. 6.—MARKET SQUARE, LOOKING WEST. 


to the Municipality of Johannesburg. The overhead 
equipment was also erected by Messrs. Dick Kerr and 
Co. to Messrs. Mordey and Dawbarn's specification, 
the poles and pole fittings being supplied by Messrs. 
Blackwell and Co., under a separate contract. 

Some views of various parts of the line are given 
in the accompanying figures. | 

The fact that the revenue from the tramways is over 
half-a-crown per car mile is an eloquent testimony to 
the appreciation of the tramway service by the publie 
of Johannesburg. 


ELECTRICAL CONTRACTORS AND CLIENTS 


EFORE Mr. Justice Darling and Mr. Justice A. J. Law- 

rence, on Wednesday, March 13th, there came the case of 
Messrs. Glover and Co. v. The Delta Metal Co., by wav of a 
motion on behalf of plaintiffs to set aside the judgment of 
Mr. Pollock, the ofticial Referee. 

Mr. Russell said that the action was brought by the appel- 
lants, Messrs. Glover and Co., against the respondents, the 
Delta Metal Co., of East Greenwich, to recover the balance 
payable under a contract to install electric light at their works. 
The action was referred to the official Referee, and it came 
before Mr. J. Pollock, whose decision he (counsel) submitted 
was erroneous in certain particulars. The main question turned 
upon the decision of the official Referee with reference to the 
wires used in the installation. He had held that thev were 
not in accordance with the specification, and he had given the 
defendants, by way of deduction from the contract price, the 


‘dispute 


cost of replacing these wires with such as, in his opinion, would 
be in accordance with the contract. The contract was dated 
March 7th, 1905, and the amount of it was £840. The engineer, 
on completion, certified a net addition of £95 14s. ld. for extras, 
and gave his certificate for £935 14s. ld. During the progress 
of the work £450 had been paid, leaving £485 as the balance 
claimed in this action. Тһе defendants, however, had paid 
£250 into court, leaving £255, the amount in dispute. ‘Lhe de- 
fendants had erected some new works at East Greenwich, and 
the plaintiffs were employed to supply two dynamos and erect 
same in the engine-house, to install a main switch board, and to 
put in four main circuits leading to other four buildings. The 
offices and the managers house were to' be lighted with incan- 
descent lamps, and tor the shops and some external lighting in 
the yard arc lights were to be used. Part of the cables to be. 
put іп меге to be heavily insulated and part lightly insulated, 
and the dispute arose both as'to which were to be heavily and 
which lightly insulated, and also as to the kind of cable which 
would satisty the description ''lightly insulated." The con- 
tract specified that any alterations or variations made must 
be with the consent in writing of the engineer. The engineer 
was also given power to alter, amend, or otherwise vary the 
contract. He had directed part of the contract to be done in a 
particular way, and counsel submitted that even if the material 
which had been used by his direction should be held to be some- 
thing other than that specified, it could not be complained of 
by the defendants as a breach of contract. The only 
with regard to the four main circuits of lightly 
wires was whether braided wire satisfied the de- 
scription. Plaintiffs contended that the true view of tne 
contract was that the conductors for the arc lighting cir- 
cuits. were to be of lightly insulated conductors, securely 
fixed to insulators in the same way as the four main circuits. 16 
was alleged on the other si?!e that the wires for arc lighting 
circuits were not to be the same quality as the mains, but 
were to be heavily insulated. The difference between the en- 
gineer and his employers, and between the plaintiffs and the 
defendants was not only whether the braided wire came within 
the description ‘‘lightly insulated," but also whether lightly 
or heavily insulated wire was to be used. He submitted that 
Mr. Jenkinson, who prepared the specification, was in a better 
position to say what was meant than any other person. He 
said that the work had been done in accordance with the speci- 
fication; and his honesty had never been challenged. Proceed- 
ing, Mr. Russell submitted that the compact clearly drew the 
distinction between those wires which were to be run in casings 
and those wires which were to be in the open air. That was 
the line of distinction directed by Mr. Jenkinson, апі the 
meaning put by him on the contract, and wherever the wires 
had to be in casings, he directed heavily insulated wires to be 
used, and in the other place lightly insulated wires had to be- 
used. The whole of the work was done in accordance with the 
samples which were submitted and approved. He referred to 
the leaned Referee’s finding that a No. 9 dynamo was required 
to give an output of 21 kw. at a speed not exceeding 850 
revclutions, as specified in the contract, whereas a No. 8 dynamo 
was put in, and had to be run at 950 or 940 revolutions to give 
the required results, and said he was not appealing against 
the Refere2’s decision with reference to these aynamos. 

Mr. Ashton, K.C., then addressed their lordships cn re- 
spondents’ behalf. He said that the plaintiffs had abandoned 
their appeal with reference to the dynamos, and that now the 
braided wire seemed to be the only matter left. It was of 
extreme importance to the defendants, owing to the character 
of their works, that they should be insulate] wires, and he 
(the learned counsel) contended that the authority of the en- 
gineer was derived from the contract, and that in the contract 
there was not a single expression which allowed braided wire 
to be used. The contract further said that there were to be ro: 
joints, but, instead of having a separate return wire, the 
plaintiffs, wherever they could. had made a joint between two 
and sometimes three lamps, thereby getting a common return, 
and saving hundreds of yards of wire. This was a direct breach 
of the rules of the Institution of Electrical Engineers, with 
which the contract had to comply. 

Mr. Justice Darling, in giving judgment, said he was of 
opinion that the appeal must fail. He agreed with the official 
Referee that the engineer had по authority so to vary the 
contract as to compel the defendants to accept what was ad- 
mitted to be very inferior and less costly work than that 
provided for. His power was not so extensive as to enable 
him to say that when one thing was contracted for he would 
allow a totally different thing. The official Referee said that 
the engineer compelled the defendants to accept what was a 
very inferior and less costly work, and it was perfectly plain: 
with regard to many matters, that the contractors substituted 4 
thing which the contract specially excluded, and the engineer 
said it would do. He (the learned Judge) should never dream 
of differing from the official Referee on the question of fact, 
and he could not see that he had applied a wrong rule of law 
or misapplied a right rule of law. He therefore thought that 
the appeal should be dismissed. | 

Mr. Justice А. T. Lawrence concurred 
accordingly dismissed with costs. 
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THE ELECTRIC WINDING PLANT AT GRANGESBERG IRON MINE, 
SWEDEN 


PAPER was read before the Newcastle Local Section of the 
A Institution of Electrical. Engineers, on February 4th, de- 
scribing the electrical equipment. of the above mune. The 
Grangesberg Tron Mine belongs to the largest iron. mining com- 
папу in Sweden, and is situated some 200 miles north-west of 
Stockholm. The power station is placed at a waterfall about 


tery of 243 Tudor cells, having a capacity of 600 ampere-hours 
at a very high discharge rate. The battery operates in parallel 
with the motor-generator when winding is in progress, there 
being a few series turns on the field-magnet coils of the latter, 
through which the battery current passes when discharging, 
acting in opposition to the shunt winding, and thus lowering 
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18 miles away, and three-phase current is transmitted to the 
mine at 8,5^0 volts pressure by an overhead line. The high- 
tension. current is transformed down to 430 volts at the mige 
sub-station. A synchronous motor coupled to а direct current’ 
generator is installed to provide continuous-currenéaupply for the 
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the voltage of the generator somewhat, and allowing the battery 
to do its share of the work during times of heavy demands 
for power, 

The winding machinery is the most interesting part of the 
installation, As will be seen from Fig. 1, the winding-drums. 
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winding engine. This set is of about 400 h.p.; a motor-gene- 
rator is employed instead of а rotary converter, as the com- 
paratively high periodicity of 70 is used. А150, the over-excited 
Synchronous motor is said to improve the power factor some- 
what. This motor-generator rans continuously, charging a bat- 


are of the tapering spiral type, to compensate for the weight 
of the ropes and to facilitate acceleration. The large castings 
seen between the two drums form a friction clutch, which pro- 
vides a means of adjustment between the two if necessary at 
any time, due to stretching of the ropes, &c. "The exact adjust. 
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ment is necessary, as the entire operations of loading and dis- 
charging the ore from the buckets or skips is quite automatic. 
At the shaft bottom, the tubs are tilted by a hydraulic lifting 
jack, and discharge their contents into a shoot or hopper. 
The door or shutter at the lower end of this hopper is opened 
and closed by hydraulic power also, and the cake buckets are 
filled from here, one man only being required to operate and 
signal to the winding-engine man at the surface. On arriving 
at the pit-head gear, the bucket is automatically tipped by 
curved guides, and the contents shot out on to a screen. The 
smaller pieces fall through the screen and are delivered on to 
travelling belts, where the material is sorted by men in the 
usual way. The large blocks of stone and ore pass over the 
screen and fall into a Gate’s crusher, driven by a 200-h.p. in- 
duction motor. This crusher weighs over 80 tons, and can 
treat 200 tons per hour. After passing through the crusher 
the material is delivered to the travelling sorting belts. АП 
the small material passes along other conveyor belts to a mag- 
netic separator, which is capable of treating about 6.0 tons ot 
stuff in an eight-hour shift. The separator is about 2 ft. 6 in. 
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slot puts on the brake gear. The circuit is always made and 
broken on two single-pole circuit breakers fitted with magnetic 
blow-outs. 

The rheostat for inserting and cutting out resistance in the 
armature circuits consists of a large commutator (shown in the 
top right-hand corner in Fig. 2). This commutator is mounted 
with the segments vertical in a fixed position; an arm carrying 
carbon brushes mounted on a vertical axis is moved round the 
commutator by means of a rack and pinion, and in rotating 
cuts out the resistance gradually segment by segment. The 
resistance consists of cast-iron V-shaped strips bolted between 
the commutator arms, and easily removable should a burn out 
occur. The rack, which gears with the pinion keyed оп the 
movable brush arm, is operated by air pressure, the air cylinder 
being shown on the right-hand side of the circuit breakers 
below the commutator. A vacuum dash-pot cylinder, not 


shown in the illustration, is fixed in tandem with the pressure 
cylinder, and controis the rate of movement of the piston, and 
provides an easy means of adjustment of the length of time 
which it is desired to elapse for the cutting out of the resistance. 
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Fic. 3.—DIAGRAM OF CONNECTIONS. 


diameter by 5 ft. wide. The sorted ore of all grades finally 
passes by conveyors into hoppers situated immediately above 
several railway tracks. The travelling and sorting belts are 
driven by induction motors, as is practically all other machinery 
at the pit-head. The daily output of the mine is at present 
about 1,200 tons. The company have powers to mine 4C0,000 
tons per annum. 

As shown in Fig. 1, there is a motor at the outer end of 
each winding drum, the armatures being mounted direct upon 
the drum shafts with no outer bearing. Each motor is a 16-pole 
machine, designed for an output of 500 b.h.p. at a speed ot 
38 r.p.m. Тһе two motors weigh 45 tons. The armatures are 
8 ft. in diameter, commutators 6 ft. diameter, with 1,248 
sections. The field magnets are compound-wound, the ratio ot 
shunt ampere-turns to series ampere-turns being 3 to 2 at 
normal full load, and 9 to 11 at starting. The current density 
in the armature conductors is extremely high, reaching the 
figure of 10,000 amperes per square inch section at starting. 
At the present time, now that winding is done from a com- 
paratively shallow shaft, the two machines are coupled in series, 
giving a speed of only 19 r.p.m. They will be coupled in 
parallel and the speed doubled when the shaft is deepened. 
The controlling apparatus, which is shown diagrammatically in 
Fig. 5 is extremely simple to manipulate. ‘The whole of the 
operations are controlled bv one lever. This works in the in- 
verted U-shaped slot in a steel plate. The direction of rota- 
tion of the motors and winding drums depends upon which 
side of the slot the lever is pushed forward in. The move- 
ment of the lever from the “ofi” position into the short tau 


The method of operation is as follows: Forward movement ot 
the lever in either slot causes the lever to catch against a 
trigger which opens a valve and admits compressed air to a 
cylinder, which forces the two circuit breakers on that side to 
the ‘‘on’’ position, thus closing the main circuit. Air pressure 
is also admitted to the cylinder which operates the rheostat 
arm by means of a double-piston valve, which is linked up to 
the starting lever, and shown in the illustration. The rack `$ 
then pulled downwards with a slow uniform motion, and the 
resistance gradually cut out of the armature circuit. In 
stopping, the lever on its return moveme/'t trips the lower 
trigger in the slot, and mechanically knoc*s off the hold-on 
catehes of the two circuit. breakers, thus bréaking the circuit. 
It also first moves the bell-crank lever connected to the valve 
rod of the pressure cylinder and admits the compressed air to 
the bottom end of the cylinder, which then returns the moving 
arm of the rheostat quickly to the starting position, inserting 
all the resistance in the armature circuit. 

It will be observed that there is other gearing in connection 
with this air-pressure cylinder, the action of which is as follows. 
There is a toothed quadrant also gearing with another pinion 
on the rheostat arm. This quadrant is connected by a rod to 
the connecting rod between the starting lever and the bell-crank 
lever which operates the valve. As the rheostat arm rotates, 
the quadrant is moved in a downward direction, which pushes 
the connecting link closer to the fulcrum of the bell-crank lever, 
which is slotted for this purpose. Having moved the connecting 
rod closer to the centre, it is evident that a small backwara 
movement of the starting lever will not only move the valve to 
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the “off °” position, but will open the valve to admit air pressure 
to the bottom side of the piston. In this way the engineman 
can control the speed of winding when approaching the end of 
each wind, as he can insert as much resistance as required in 
the armature circuit. . Having moved the starting lever to the 
"off" position, the operator can jamb on the brakes by pulling 
it back into the tail slot, which opens a valve to admit com- 
pressed. air to the brake cylinders. Should anything fail in this 
valve gear, a treadle is provided in connection with another 
valve and air-pressure supply. There are also emergency hand 
and foot brakes should the compressed air supply fail. In 
addition to this, should he overwind from any cause, the brakes 
are put on automaticaly by the winding drums themselves 
tripping a heavy weighted lever. А device has also been 
arranged for short-circuiting the armatures and serles windings 
on themselves to give braking effect. 

The air pressure referred to is supplied by a compressor, 
diven by -an induction motor in the winding-engine house. 
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The compressor is of great size, and supplies compressed air 
for rock drills and other purposes in the mine at 75 lb. per 
square inch. The gear shown in Fig. 1 on the left-hand side 
of the motor, is for operating the friction-clutch mechanism, 
when required, through the hollow shaft of the winding drum. 
Men are sent down and brought to bank by a separate winding 
gear driven by an induction motor. This calls for no special 
description. There is also in the winding-engine room a 100 kw. 
motor-generator for supplying direct current at 500 volts for the 
use of the mine locomotives. 

_ Une feature which rather strikes one in approaching the mine 
is the great distance between the shaft and the winding-engine 
house—about 110 yards. This, we were informed, is the usual 
German practice, and the Swedish engineers have apparent'y 
copied them in this respect. Another feature is the great height 
of the pit-head gear, which is about 130 ft. from ground level. 
The cre of winding is arranged for a mean speed of 10 ft. per 
second for a shaft depth up to about 909 ft. When the shaft 
reaches greater depths the motors will be put in parallel and 


Kw. Hours 


н mean speed doubled. The normal load in the cage 
"^ et is five tons of material, but it may be anything up to 
igo owings to the variation in the weight of a given 
cae materia 1, depending on the proportion of iron ore and 
ы ve 'Yhe bucket and the unbalanced weight of rope 
talent, пз up to a maximum load of 10 tons, upon which 
EP чыи have been based. The time for acceleration is 
1.300 seconds, and the current reaches a maximum of about 
~~~ amperes for a few seconds, about one-half of which is 


suppli : ; 

rene у the battery. Some curves published by Mr. Nor- 

i ае їп a paper read before a Swedish engineering society, 

«бо; ng speed of winding and power required per ton lifted, 
cien 


here? &c., are reproduced in Figs. 3, 4, 5, and 6. | 

Each is are three electric locomotives employed in the mine. 

raw-bap upped with two motors, and capable of exerting a 

tubs wei pel of 600 lb. at a speed of 74 miles per hour. The 

hey ч about 6 cwt., and carry a load of 24 to 35j' tons. 
` “re usually maade up in sets of about eight, but occasionally 


the locomotives haul sets of 15 tubs. The current at 5CO volts is 
collected from overhead wires supported on insulators spaced 
about 13 ft. apart, the rails, which are, of course, bonded, 
serving as the return. Siemens pattern bow collectors are 
fitted on the locomotives, there being two on each, one for each 
direction, the leading one being always out of contact. In the 
limited space in underground roads there is, of course, insufli- 
cient room to reverse the collector when the direction of travel 
is reversed, hence the use of the two bows. There are earthed 


guard wires run alongside the trolley wires, to minimise the 
danger of the miners getting a shock from accidentally touching 
the live wires with rock drills or anything else they may be 
carrying on their shoulders. In addition to the three loco- 
several 


motives, there are little portable hauling engines, 
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mounted on trucks, each consisting of a motor coupled to a 
drum on which a wire rope is coiled. These are used for 
drawing tubs out of galleries extending beyond the main roads, 
and which are not equipped for the electric locomotives. The 
mine is well lighted with electric lamps. 

The author in his paper expressed his indebtedness to the 
engineer of the mine, Mr. Eric Nordenstrom, who designed all 
the mechanical arrangements, and to Mr. Clayton, the designer 
of the electrical machinery. 


COMBINED PUPIN COIL AND INSULATOR 


ITH the increasing use of long-distance telephone lines, 

"loaded" at ifitervals with Pupin inductance coils, a 
convenient method of mounting the coils to protect them from 
the weather is required. An arrangement applicable to over- 
head lines is shown in the accompanying 
sketch, which is taken from the Western 
Electrician. What is novel in this case 
is the combination of the porcelain in- 
sulator of the line with the coil itself, so 
as to contain the latter within the in- 
sulator. The drawing shows how this is 
carried out so as to lodge both the Pupin 
coil and the resistance, for the lightning 
arrester, the latter being placed on the 
pole. An insulator is used of the single- 
petticoat form, and it is made with an 
annular chamber near the upper part. 
Coil and resistance are placed together 
and form a ring which fits into the 
chamber of the insulator, leaving a small 
clearance. Once in place а screw cap 
working upon the core of the insulator 
closes up the chamber at the bottom. 
Melted insulating matter is then run in 
around the coil through a hole in the cap, so as to hold it 
solidly in place and prevent any moisture from reaching the coil 
through the joints of the cap. By this method of construction, 
the main body of the insulator remains in a single piece, and it 
is as strong and as easily made as an ordinary insulator. 
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Canadian Electric Railway Statistics.—7he Western Electrician 
of Chicago, quoting from the annual report of the Department of 
Railways and Canals of Canada, says there were in operation 
at the close of the fiscal year ended June 30th, 1906, 814 miles 
of electric railway, 195 miles being double-tracked. The paid-up 
capital amounted to $63,857,970. The gross earnings aggregated 
$10.966,872, an increase of $1,609,747, and the working expenses 
$6,675,038, an increase of $756.844, leaving the net earnings 
$4,291,834, an increase of $852,903. The number of passengers 
carried was 237.655,074, an increase of 34,187,757, and the freight 
carried amounted to 506.024 tons, a decrease of 4,526 tons. "The 
car mileage was 50,618,836, an increase of 4,659,755 miles. The 
accident returns show a total of 47 persons killed during the 
year and 1,653 persons injured. Power was supplied in 15 cases 
,)y water, and in 4! cases by steam. Ontario has 441 miles, 
Quebec, 198, New Brunswick 16, Nova Scotia 54, Manitoba 32, 
and British Columbia 72 miles. Returns were received from 47 
companies. 
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A NEW TYPE OF INDUCTION MOTOR 
| |. (Concluded from р. 546.) се 


For motors designed for variable speed work, with rheostatic 
control,.it-is preferable to tap the stator windings for two-or 
three-phase secondary currents in order that the whole of the 
windings may be active during the time when the tappings are 
hot: short-circuited. Fig. 9 shows -diagranimatically a suitable 
winding for this purpose. The tappings 4, 4’; B, B'; €, Œ, 
are ‘connected to three independent  resistances. Another 
form of winding, ‘‘mesh’’ connected, is shown in Fig. 10, ar- 


‚ 
B 


Fig. 9. 


ranged for three-phase tappings. This requires only six ter- 
minals, as three are common to both primary and secondary cur- 
rents. 'The whole of the stator windings are not, however, 
active until the tappings are short-circuited. 

Referring now to the rotor, a large number of different 
methods of winding are possible. 


efficiency, and also to reduce the drop in voltage between the 
primary and secondary parts of the machine. The voltage drop 


Mains 
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has an important bearing on the performance of the motcr as, 
omitting consideration of the inductance, the magnitude of the 
second flux depends upon it. If the CR drop be large the 
overload capacity will be prejudicially affected. 

The rotor may be provided with two separate windings, one 
wound for ** z" number of poles and the other for “y” number 
of poles, the two being inter-connected. In this case the currents 
induced in the “x” pole winding flow. into the “y” pole con- 
ductors, and produce the second magnetic field. It may be here 


a/b 
b/c ® c/a 
© © ..4 Pole Bars 
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stated that the objection raised to the two separate stator wind- 
ings does not apply to the rotor, as the frequency of the currents 
is the same in both rotor windings. In fact, the local leakage 
lines are due to the resultants of the currents in the two sets 
of conductors, and by suitable arrangement the total inductance 
of the two windings may be made less than the sum of the 
inductances considered separately. Fig. 11 shows a rotor having 
two windings, one connected for 4 poles and the other for 
2 poles. The former is ‘‘ star” and the latter ‘‘ mesh” con- 
nected. The 4-pole ampere-turns are consequently equal to 1°73 


It is important to keep the: 
rotor C*R losses as small as possible in order to ensure a high ` 


times the 2-pole ampere-turns. 
is shown in the diagram. 

Instead of grouping the bars in two separate 3-phase windings, 
the 4-pole and 2-pole conductors may be connected to form a 
winding, as shown in Fig. 12. "This arrangement reduces the 
length of copper required in the end connections, and has the 
same effect as two separate windings. The 2-pole bars are con- 
nected to form two '' mesh” windings, as shown. Each 4-pole 
bar is connected at one end to a 2-pole bar, and at the other 
to a.short circuiting ring. There are two of these rings, one 
at each end of the rotor. Only the connections at one end of 
the rotor are shown. ‘Those at the opposite end are duplicates 
of these. The outside circle represents one of the short cir- 
cuiting. rings. The inner ring of small circles are the 2-pole 
bars, the outer ring the 4-pole conductors. Fig. 15 shows this 
winding diagramatically. The dotted circles are the short cir- 
cuiting. rings and the full-line ones the ** mesh" connected 
2-pole conductors. Each radial line represents a 4-pole bar. 
A (4+2) pole winding has been shown, but it may be mentioned 
that as the resultant magnetic field is not symmetrical, a motor 
having this number of poles is not satisfactory. If, however, 
diagrams had been prepared for a larger number of poles they 
would have been confusing when reduced to a small scale. 

It has already been mentioned that the currents of the two 
rotor windings in any one slot may be algebraically added to 
gether and considered as one current. By a suitable arrange- 
ment of the connections one winding may therefore be sub- 
stituted for the two, and the total C’R losses reduced to that 
of the '*z" pole winding only. Figs. 14 and 15 show the direc- 
tions of the currents in 4-pole and 2-pole windings at the in- 
stant when the current in the ‘‘a” phase is equal to m, and 


Only one slot per pole per phase 


Fig. 15. 


those in the “b” and “c” phases to m/2. Two pole bars 
occupy only one-half of the slots. 

By super-imposing one diagram upon the other it will be seen 
that some of the currents cancel one another. The resultant 
diagram is shown in Fig. 16. The number of conductors and 
the total length of the end connections are equal to those of 
the 4.pole winding only. On the score of low copper loss this 
is à very good winding, but it has two serious faults; the slots 
are deep owing to the concentration of the conductors, and the 
inductance, for the same reason, is considerably higher than that 
of the windings already described. Experiments were made 
with a small 12-pole motor, the rotor of which was provided 
with double windings similar to those shown in Fig. ll. Aiter 
tests had been made, it was rewound with a single winding as 
shown in Fig. 16. The double winding gave a power factor of 
0:78 and the single winding 0°72. "These results were obtained 
with a double wound stator. Тһе 8-pole stator winding was 
then re-connected and provided with 6-phase tappings, and 
further tests showed a rise in power factor from 0°78 to 0°81. 
The etticlency was, of course, higher with the single than with 
the double rotor winding. One may extend the list of resultant 
windings indefinitely, but one further example will serve for 
the purpose of this paper. Figs. 17 and 18 show 8-pole and 
4-pole windings. The one shown in Fig. 18 is, strictly speak- 
ing, a six-phase winding, as there are six groups of conductors 
per pair of poles. The winding shown in Fig. 17 has only three 
groups of conductors per pole pair, each group being made up 
of currents belonging to two different phases. The resultant 
current in any one pair of bars of the 8-pole winding equals 
175 times the current in one bar. Ву super-imposing Fig. 17 
on Fig. 18 the resultant winding, Fig. 19, is obtained, in which 
the currents are of the same phase in each slot. The winding 
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isa simple non-overlapping one. ‘Tests on windings of this type 
give results very similar to those obtained with the single 
winding shown in Fig. 16. The power factor was found to be 
not so high as that given by the less simple forms. 

The rotor windings already described are suitable for motors 
having one efficient speed. Motors are being manufactured which 
may run at two, three, or four efficient speeds, and it is clear 
that as these require the addition of slip rings, the number of 
nhases for which the rotors may be wound must be limited to 
two or three. 

А 12-pole motor having a rotor carrying 8-pole and 4-pole 
windings may, if fitted with three slip rings, be run at speeds 
corresponding to 12, 8, or 4-poles without losses in resistances. 
For a two-speed motor the connections are very simple, and 
especially is this the case if two rheostats are used. Fig. 20 
shows diagrammatically the stator and rotor windings where the 
latter are of the type shown in Fig. 11. 

If the motor be wound for 8 and 4 poles and the periodicity 
be 50: veles per second, the two efficient synchronous speeds will 
be 500 and 750 revolutions per minute. The ‘‘ mesh” connected 


rotor windings are wound for 4 poles and the ‘‘star” windings 
for 8 poles. Shp rings are connected to the three terminals 
shown. The three stator terminals are connected to the mains, 
aul the tappings are coupled in pairs by three resistances. As 
these resistances are cut out of circuit the motor speeds up until, 
with the tappings short-circuited, it reaches a speed approximat- 
mg to 500 R.P.M. ‘The three slip rings are now connected 
through resistances, and as these are cut out of circuit the motor 
speed increases until it reaches 750 R.P.M., with the rings short- 
aruited. No current now flows through the stator tappings or 
Into the 4-pole rotor winding. The motor will give an incressed 
output, as the iron losses are less than when cascade-connected, 
and the copper losses are also much reduced. 

An alternative form of rotor winding is one similar to that 
shown. in Fig. 16, but with all the slots filled with conductors. 
The additional bars are connected to form a “star” winding, 
the terminals of which are attached to slip rings. In order to 
obtain three effective speeds a change-over switch is necessary 
in the stator“ circuit. This enables the connections to be 
changed so that the primary currents: may produce either an 
Ж ?r а 4-pole- magnetic field. When connected for 4 poles, 
sf ui the slip rings short-circuited, the motor runs at a 
iva оз 1,500 В.Р.М.. The 8-pole rotor winding is now inopera- 
Shand 47, the изе of 5 slip rings, the rotor connections may be 
iba sd so that both magnetic fields rotate in the same direc- 


Ned motor them runs at a speed corresponding to that of a 

ма ied tor a number of poles equal to the difference 
Sista oe numbers of poles of the two magnetic fields. For 
x a M the motor be wound for 12 and 8 poles, and used 
0, УУ cycle circuit, the following speeds can be obtained :— 

90, and 1,500 R.P.M. 

к Mate опа, as well as alternating currents, be supplied to 
continue, windings, the motor runs at synchronous speed. The 
s M current leads may be taken to the tappings of one cf 
Used. sigh the winding, or a parallel star winding may be 
connected i latter case the continuous current leads would be 
machine ig : the two neutral points of the "stars." "The 
reached "edo arted' up as an induction motor, and when it has 


һе motor mal speed the continuous current switch is closed. 
p pr 


Ther ills into step, no synchronising gear being neces- 
^ 


IS no difficulty in starting against load. 


The motor exhibited is a small 12-pole one-speed machine, 
the magnetic. fields - being 8- and 4-pole. — It gives an out- 
put of 125 B.H.P. at a speed of.490 revolutions per minute 
when supplied with 50.cycle current. The outside diameter 
of the rotor, is 14 inches, and the stator has 72 slots. "There are 
consequently three slots, and six slots per pole per phase in 
the 8-pole and 4-pole parts of the machine respectively. The 
stator winding is of the type shown in Fig. 8, and the starting 
switch is arranged for two-phase currents. The rotor carries a 


Mains 
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12-phase winding, and there are equal numbers of 8-pole -and 
4-pole bars. The 4-pole conductors are connected -to form two 
" mesh "-windings. To the junction of each pair- of: 4-pcle bars 
is connected -an 8-pole bar, and alternate bars are connected: to 
the “mesh”? windings at opposite ends of: the rotor: ` At each 
end of the rotor is: a short circuiting ring, to which’ alternate 
8-pole bars are attached. The 8-pole conductors are consequently 
"star'' connected, and the ratio between the currents in the 
8-pole and 4-pole: bars is therefore: approximately 2:1. The 
winding is similar to that shown in Figs. 12 and 13, but is 
twelve instead of six-phase. 1 regret that I am unable in this 
paper to put before you detailed test figures of these new 
motors, but several machines are nearing’ completion, and 
results of tests will shortly be published in the technical press. 


Steel Works Using Electrical Furnaces.—'The following list of 
works using electric furnaces, compiled from the various papers 
read before scientific societies and from other documents issued 
in connection with this subject, is published in the Jron and 
Coal Trades Review :— | } 

France,—La Praz Works (Société Electrométallurgique Fran- 
çaise), one Héroult furnace (2 electrodes) 400-h.p. Small steel 
works making tool steel. Output 6 tons: per day. Allevard 
Works (Société des Hauts Fourneaux et Forges d'Allevard), two 
furnaces (2 electrodes), 500 h.p.. Two under construction. Make 
steel of crucible quality. Saint-Juéry Works (Société des Hauts 
Fourneaux, Forges et Aciéries du Saut-du-Tarn), one Héroult 
furnace (2 electrodes) under construction, 5 tons capacity. Pre- 
liminary refining proposed іп open-hearth furnace. | Unieux 
Works (Jacob Holtzer et Cie.), one Keller furnace (4 electrodes) 
under construction. Estimated output three. or four heats per 
day of 8 tons each heat, of special steels. Preliminary refining 
in open-hearth. Ugine Works (Société Anonyme Electrométallur- 
gique), one Girod furnace (1 electrode), uses Paul Girod process 
for special alloys. Output 7 tons -per day. Creusot Works 
(Schneider et Cie.), one induction furnace. In occasional opera- 
tion. 

Spain.—Araya Works (Sra Vida de Urigiotia é Hija), one 
Kjellin furnace. In conjunction with charcoal blast furnaces. 
Output 4 tons a day. 

Germany.—Remscheid Works (Richard Lindenberg), two 
Héroult furnaces of 5,500 lb. and 1,100 Ib. capacity. Output, 
tool steels? Essen (F. Krupp). Gin furnace under consideration. 
Volklingen (Rochling Steel Works), Kjellin furnace, 660 lb. 
capacity. | « ' BCLLO E wot | 

Switzerland.—Gurtnellen Works (Allgemeine Calcium-Carbid- 
Genossenschaft), Kjellin furnace, svv h.p. Special steels. Georg 
Fischer, ,of Schaffhausen, Héroult furnace of 250 kw., under 


~ construction, 


Ttaly.—Turin Works (Forni Termoelettrici Stassano), Stassano 
furnace. : Makes castings for motor cars.. Employs 200 men. 
Turin Arsenal; Stassano furnace, making 2 to 3 tons per day of 
steel for projectiles. | 

Enqgland.—Sheftield Kjellin 
furnace. 

Sweden.—Kortfors- Works (Aktiebolaget Héroult’s Electriska 
Stal), Héroult furnace. Output, ferro-silicon and other alloys. 
Gysinge Works (Metallurgiska Patent Aktiebolaget), Kjellin 
furnace. 

United States.—Syracuse (Halcomb ‘and Company), Héroult 
furnace. Baird (Noble Electric Steel Company, California), 
Héroult furnace under construction. 


(Vickers, Sons and Maxim), 
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THE DESIGN OF STEAM STOP VALVES 


N connection with the article on Messrs. J. Baldwin and 
Co.’s new steam stop valve, which appeared in our issue of 
March 21st, Messrs Cockburns, Ltd., have sent us the drawing 
below. ‘This represents a valve which they invented some years 


KASS 

W 
oS 

N 

S 

AIS 

STEAM Stop VALVE WITH PATENT SPRING CROSSHEAD. 


SAN | 
= 
nf х а 
і 
Ys 
№ 


ял 
Du 075 07 


МӘЖ 


| dA 


ago, having designed it for the same purpose, namely, to prevent 
the effect of water-hammer. The arrangement of the patent 
spring crosshead is clearly seen. 


SOME NEW MOTOR STARTERS AND 
CONTROLLERS 


N extensive new line of motor starters and controllers is 
FA sw being manufactured by the General Electric Company at 
their Witton Works. The casing of the smaller sizes of 
continuous current motor starters consists of а base 
plate of cast iron, supporting a slab of polished slate and 
of perforated sheet-iron sides. The base plate is provided with 
slotted feet for screwing in position, and with ventilation spaces. 
The slate slab carries the whole of the contact studs, terminals, 
&c. The crank or operating lever is of cast iron, with insulating 
handle, carrying the contact spring or springs of hard copper, 
and the contact studs are of brass, with the exception of the 
last stud, which is constructed of copper in order to allow 
ample carrying capacity for the full current. Renewable con- 
tacts are fitted to the larger sizes. Ап interesting feature is 
the construction of the resistances, which, in the smaller sizes, 
consist of nickeline wire, woven together with asbestos cord 
into a coarse meshed net. The nets are carried by the bolts, 
which support the slate slab, and are held in position by nuts 
between two wrought iron plates. In addition to the asbestos 
insulation, mica plates are fitted between the nets, whilst the 
leads are protected by glass beads threaded on. For larger 
sizes open-coil resistances are used, mounted on porcelain in- 
sulators, and adjustable over-load releases can be fitted if re- 
quired. In addition to the semi-enclosed type, a totally 
enclosed type is also made, which is water and gas tight. А 
slow movement, consisting of a circular crank and pinion, can 
be added without interfering with the no-voltage release. 

Speed regulation can be provided on any of above types 
when it is required that they shall be used with motors, the 
speed of which it is desired to vary either above or below 
normal. The speed may be increased by 25 per cent. by shunt 
regulation, or decreased by as much as 50 per cent. by inserting 
resistance in the armature circuit. For the former a second 
row of studs is arranged within, or concentric with, the main 
or starting contacts. or this an anxiliary handle with contact 
spring is supplied. The motor is started up by the main handle, 
and to increase the speed the second handle is brought over 
until the desired speed is obtained. The handles аге so аг- 
ranged that when the no-volt release acts, the spring at the 
pivot carries both to the ''off'" position. With armature re- 
gulation only —for decreasing the speed—the handle is arranged 
to stop on any contact which gives the required speed. 

A somewhat similar starter is made for three-phase slip ring 
motors. In the very small sizes the resistance is cut out of the 
three phases one after the other by a single series of contacts 
on one contact arm, but in the larger sizes three contact arms, 
1209 apart, are used. 

The reversing controllers for continuous current,  suit- 
able for cranes and similar purposes, are of the drum type. The 
fingers making contact with the drum between the several 
leads are of hard rolled copper, carried by stout bronze springs. 
They are prevented from being forced out of position by gun 
metal arms projecting from the brackets carrying the fingers. 
This checking device is of the greatest importance, as often 
bad contacts between fingers and drum, and consequent burning 
of the finger edges, is caused by lifting the fingers too far 
eutwards and so spoiling the springs. In addition, the arms 
on the brackets prevent the fingers moving laterally. The con- 
nections between the faces on the drum consist of a mantle 
of malleable iron or brass (as required) provided with bosses 
to which are screwed, for ready replacement when worn, the 
copper contact pieces. A rack of incombustible material is 
placed both between the contacts and between the fingers. where 
a difference of potential exists, so that it is impossible foi 
sparking to take place from one contact to the next higher 
one. 


The rack between the fingers is fixed to the carrier of the 
blow-out spool on continuous current controllers, and held in . 
position by a spring. lt may be swung round the axis of the 
drum tor ready inspection ot the fingers. 

To reduce, as much as possible, the effect of the sparking 
which takes place between fingers and contacts, a blow-out coil 
is provided. "This coil runs the whole length of the row ot con- 
tacts, thus providing a strong magnetic field at all points where 
sparking is likely to occur. The coil is carried on a swing 
bracket, showing contact fingers with division plates апа 
spring, which, when removed, allows the blow-out coil and frame 
to swing back and permit of ready inspection of the fingers. 
The leads to the spool are brought round the shaft on a bobbin, 
thereby completely guarding them from accidental contact with 
any moving part. А special pattern of oil-immersed controller 
has been designed for mining purposes. 
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World's Production and Consumption of Rubber.—7'he Board 
of Trade Journal gives a précis translation of an article by 
Professor О. Warburg in the ‘‘ Tropenpflanzer,” showing the 
conclusions he draws from the statistics of the world's pro- 
duction and consumption of rubber. Of the 68,000 tons 
of rubber produced in 1905-6, 42,800 tons сате from 
America, about 23,400 tons from Africa, including the East 
African Islands, while the remaining 1,800 tons came from Asia 
and Polynesia. Of the 23,400 tons of African rubber, 4,500 tons 
were produced by the Congo State, 1,500 tons by French Guinea, 
1,250 tons by Angola, 1,000 tons by the Gold Coast. In America, 
Brazil still supplies by far the largest amount—namely, 41,000 
tons, then the Central American States with 400 tons, Mexicc 
trom 150 to 200 tons, and Bolivia 1,100 tons, which, however, 
is mostly accredited to Brazil. In addition, Brazil exported 
last season 4,800 tons Ceara rubber and 3,000 tons Mangabeira 
rubber. Expectations with regard to Mexican Guayule rubber | 
have not been wholly realised, and disappointing results have 
been obtained from mistel rubber in Venezuela. 

Brazil's production of Para rubber increases on an average 
5 per cent. yearly ; the Castilloa rubber production of Centra! 
America and Mexico has decreased rather than increased, while 
Ceara апа Mangabeira rubber production has risen more than 
100 per cent. in the last five years. African production has risen 
50 per cent. since 1900, whilst Asiatic production has fallen off 
20 per cent. The diminution in supplies from Asia should, 
however, soon come to an end by reason of the growth of 
rubber-planting there. As regards the carrying-on of rubber 
plantations, Africa, and especially Asia, have a great advantage 
over America on account of better labour conditions. In view, 
therefore, of the small increase of wild rubber output compared 
with that of plantation rubber, it is a question how soon the 
supremacy in the world's rubber production may be shifted from 
America to Asia, whilst Africa will take second place, America 
being finally surpassed. 

The German rubber industry, which in 1905 utilised 15,541 
tons of raw rubber—namely, 20 per cent. of the world's pro- 
duction—is the most threatened amongst rubber manufacturing 
countries. The United Kingdom has assured its future supplies 
by an extensive programme of cultivation; America is relving 
on large plantations in Mexico and seeking in the first place 
to control the production of the Amazon. Already the news 
of a great American trust for the control of the world's rubber 
market is causing anxiety among German manufacturers. For 
the Belgian industry supplies from the Congo suffice; France 
can look to her African territories for her needs, and PortugaT 
likewise. Germany, on the other hand, received from her 
colonies in 1905 only 73 million marks worth out of the 100 
million marks worth required, and the collection of a very large 
proportion of this supply resulted in damage if not destruction 
of the plants. But this wild rubber will soon be a negligible 
quantity compared with plantation rubber. 

The starting of rubber plantations will be of value. With 
careful distribution of the plantations in the German Protec- 
torates it should not be difficult to produce the 13,500 tons 
required by Germany. It would only he necessary to plant an 
area of 54,000 hectares with rubber, scarcely more than the area 
at present under rubber cultivation in Ceylon. Certainly this 
would necessitate a capital expenditure of 54,000,000 marks and 
a labour force of 54,000 workmen, but with careful selection of 
the localities for the plantations it should be possible, and it 
may be expected that the production, which is reckoned at 
}-Аоп per hectare, may make an important advance later cn. It 
is considered that no apprehension need be felt for the future 
of the india-rubber industry. It is suggested that each large 
rubber factory should have its own plantation. For every ton 
of rubber which it requires it should plant four hectares, for 
which 4,000 marks capital should be reserved. Every factory 
could, therefore, assure its future supply if it invested for 
four years as many thousand marks annually as it required tons 
of raw rubber. 

The report for the vear 1906 of the Planters’ Association of 
Cevlon states that large areas were planted out with rubbe- 
last year in several low-country districts. Rubber to date is 
remarkahly healthy, and in suitable soil the growth is vigorous, 
giving every promise of success in the near future. 
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ELECTRIC POWER IN SLATE MINING 


PAPER was read by Mr. M. Kellow on Tuesday, March 
26th, on ‘The Application of Hydro-electric Power to 
Slate-mining,’” at the Institution of Civil Engineers. 

The slate mines of Wales are situated almost without ex- 
ception in the counties of Carnarvonshire and Merionethshire. 
The mountainous character of the country greatly facilitated 
mining and quarrying operations in the past, as it enabled the 
slate beds, which incline at high angles, to be worked by adit 
levels and horizontal galleries directly from the hillsides, and 
a sinall amount of power only was required under these cir- 
cumstances. The conditions tend to become less favourable 
every year, as the workings become deeper, and as also 
mechanical aids in the manufacture of slate tend to become 
more universal, the requirements, as regards power, must in- 
crease considerably. ‘Though steam has hitherto been chietly 
used, there is an abundance of water-power in the two coun- 
ties, which, if appiied, would supply all the needs of the slate 
industry in this respect. ‘There is little doubt that when the 
advantages of utilising water-power in conjunction with elec- 
tric transmission and .distribution are generally realised, it 
will be used almost to the exclusion of any other in slate- 
mining. 

The author has designed and installed a hydro-electric plant 
which contains many features of novelty. The scheme has been 
carried out in the Croesor and Cwmfoel valleys in the vicinity 
of Snowdon. Details are рр аз to rainfall, catch- 
ment area, water-storage (partly by means of a reservoir 12 
acres in extent, constructed at an elevation of 1,460 ft. above 
the sea), and a steel pipe-line with its accessories. So far as 
the author is aware, there is no previous example of so high 
a head of water as 860 ft. having been utilised in the United 
Kingdom. Particulars of an original design of air-vessel for 
use at the bottom of the pipe-line, furnished with hydraulic 
charging-apparatus, to enable it to be filled with air at a 
pressure corresponding to that of the water, are given. 

The author has carried out a large number ot experiments 
on various forms of buckets, nozzles, &c., and the paper gives 
efficiency curves, with different forms of bucket at various peri- 
pheral speeds with constant volume, and at constant peri- 
pheral speed with varying volume. 

The advantages and disadvantages involved by the use of 
continuous and alternating current respectively, as regards 
generation, transmission, and distribution, are compared, and 
a conclusion is arrived at that the three-phase alternating- 
current system is the one best adapted to slate-mining. Con- 
siderations affecting the choice of periodicities are discussed, 
and 40 or 50 cycles is rerarded as the most suitable. The 
{уре of generator and method of driving are considered, and 
conclusions stated. 

The conditions under which it is desirable to generate at 
the distribution voltage, and those under which transformation 
is desirable, are dealt with. The conditions prevailing in slate 
mills are described, and group-driving by moderate-sized squir- 
rel.cage motors is favoured. The requirements of winding-up 
inclined planes, which are usual in slate mines, the character 
of the trattc, &c., are dwelt upon, and the conclusion is arrived 
at that three-phase motors are well adapted to the work. The 
tvpes of motors most suitable to the driving of pumps, fans, 
winches, &c., are considered. The influence of various start- 
ing devices, used in connection with the motors, on the power- 
factor of the svstem, is discussed. The advantages of the 
three-phase svstem as applied to slate-mining are then sum- 
marised, and the plant installed for mill-driving, winding. 
traction, pumping, lighting, &c., at the Croesor Slate Mine is 
described. Efficiency curves are given relating to every part 
of the system separately, and in combination. 


ELECTRICITY IN MINES 


/ PAPER on ‘ Electrically-driven Winding-gear, and the 
A Supply of Power to Mines," by Mr. А. Н. Preece, was read 
before the Institution of Civil. Engineers оп March 26th. 

It was pointed out that the operating of mine winding-gears 
by electricity has up to the present time been little developed 
in Great Britain, but many plants of considerable size are now 
in regular use in other countries. 

The advantages of electricity over steam for winding purposes 
are referred to. and attention 1s drawn to the use of electrically- 
driven winding-gear for deep shafts and for two-stage winding. 
The even turning-moment of electric motors should reduce the 
wear and tear upon the winding.rope. and .present advantages 
over the systems now in use. 

The losses through friction at starting with winding-gears are 
of great importance, as a winding-gear is stopped and started 
sometimes as often as 70 times per hour. Hence a method of 
drive which is enabled to start with little friction-loss is certain 
to prove economical, when compared with steam-engzines. 

Two-stage winding is no doubt open to many objections, but 
if it is to be carried out successfully, there is little doubt that 
the use of electricity would overcome one of the chief objections 
in avolding the installation of boilers half-wav down the shatt. 
The use of electrical winding may improve the working with 


ropes so that it will be possible, by using a factor of safety of 6, 
to economically wind materials from а depth of 6,000 teet in 
a single wind, and thus obviate the necessity for two-stage 
winding. 

The Koepe pulley has been largely adopted in Germany with 
electrically-driven winding-gears together with balanced ropes, 
and the working of such pulleys appears to give every satistac- 
tion. The work put into heavy cylindrical drums during ac- 
celeration may no doubt be recovered during retardation, but if 
rapid acceleration is required, the maximum  horse-power is 
necessarily very great with cylindrical drums and 15 considerably | 
in excess of the normal power required at full speed. 

Attention is drawn to the papers by Mr. Behr before the 
Institution of Mining and Metallurgy and Professor Habets 
before the Institution of Mechanical Engineers, and to the neces- 
sity for studying all the mechanical problems when determining 
the system to be adopted in any particular mine. 

The types of motors which have proved suitable for winding 


are separately-excited continuous-current motors and asynchron- 


ous three-phase motors. In the case of continuous-current 
motors, the difficulty with starting has been met in some cases 
by using the Ward Leonard system of control. А storage- 
battery has also been tried. With three-phase motors a liquid 
resistance in the rotor-circuit has been adopted with satisfactory 
results. 

The author points out that the driving of winding-gears by 
electricity is not entirely similar to electric-traction problems. 
There are many new features which require careful consideration. 
It is essential to study the inertia of suspended loads, the 
momentum of the winding-gears, the static and dynamic stresses 
on the ropes, the friction of the shaít as well as the acceleration 
and retardation. 

The great variation in power taken by electrically-driven 
winding-gears causes undesirable fluctuations in the circuit 
supplying the gear from the power-house, and, consequently, 
it is necessary to introduce some method of reducing the effect. 
The possibility of using storage-batteries is discussed, and the 
advantages of the fly-wheel system is gone into in detail. This 
latter system involves the use of a heavy fly-wheel, whose 
momentum is utilised to give out energy when a heavy load is 
required, and to take up energy when the load is light. The 
system has been developed by Mr. Ilgner. Other systems are 
referred to, and the use of the Ward Leonard method of coh- 
necting a special generator with the winding-motor in series is 
discussed. А 

Figures аге given as to the efficiency with the fly-wheel 
motor-generators. ‘There is loss due to _ air-friction, and 
windage, and in the case of a 40-ton fly-wheel, with a motor of 
240 kilowatts and a generator capable of dealing with about 
600 kilowatts maximum this constant loss was about 17 kilo- 
watts. 

The amount of energy available for storage in the fly-wheel 
should depend upon the period of retardation and the period of 
decking, when no energy is required to be supplied to the 
winding-gear from the generator. If the period of retardation 
and decking is short, it is not necessary to instal a very heavy 
flv-wheel, but in order to keep the load in the main supply- 
circuit fairly constant, the addition energy available for ac- 
celeration would have to be restricted to the amount stored in 
the fly-wheel. 

The supply of power in mining districts by bulk companies 
is attracting considerable attention at the present time. To 
the mine-owners it is purely а question whether thev can erect 
electrical plant and produce electricity themselves at a lower 
rate than at the prices at which the bulk company are prepared 
to supply them. "The author gives approximate figures as to the 
capital costs of plants driven by gas and steam-engines, and 
the running-costs. He calls attention to the increased use of 
gas-engines and of their advantages where coke-oven gas or 
blast-furnace gas is available. The cost of producing electricity 
depends upon the load-factor, and the cost should be divided 
into the following three items :—(a) Interest on capital and de- 
preciation; (b) fuel; (c) wages and repairs. 

Interest and depreciation is one of the largest items, and 
in the case of mining companies, as the life of a mine is limited, 
the interest should be high, and the author shows the effect of 
an allowance of 10 per cent. on the capital cost upon the price 
per unit with various load-factors. 

The cost of coal and wages depends not only проп the load- 
factor, but also upon the local prices, and short tables are given 
to show the effect, upon the cost per unit, of different prices of 
coal and different costs of labour. 

It is shown that for a mine having a demand not exceeding 
2,500 kilowatts, and with coal at 6s. per ton, the cost per unit 
with a load-factor of 20 per cent. is about 0°64d., while with a 
load-factor of 50 per cent. it is 0`514. The margin with a 
20 per cent. load-factor below the price chargeable by a bulk 
company would probably be so small that it would be better 
policy to purchase current from them. In the case of the 
higher load-factor it is doubtful whether a power-company could 
compete with a local generating-station. 

The author adds in the appendices descriptions of electrically- 
driven winding-vears with continuous-current motors and with 
alternating-current motors, and also some details of a test re- 
cently carried out in Germany. 
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RADIOTELEGRAPHIC CONVENTION OF 1906 


T the meeting on Thursday, March 2lst, of the Select Com- 
| mittee of the House of Commons, which 15 considering the 
question of ratifying the Berlin Convention of 1906 on behalf 
of the British Government. 

Mr. BABINGTON SMITH, in answer to questions raised by the 
members of the committee, said that there had been no change 
in the policy of the present Government as compared with that 
of the late Government. His idea was that the Hadiotele- 
graphic Convention should follow upon analogous lines to those 
of the Postal Convention and the Telegraphic Union. If Great 
Lritain did not adhere to the Wireless ‘Telegraph Convention 
the effect would be infinitely greater against the interests of 
this country than by non-adherence to the Telegraph Conven- 
tion, because in the latter tne element of interference did not 
arise. Considering British. interests alone, it would be most 
advantageous to adhere to the Convention as it stands. He 
took considerable objection to the Convention as it was origin- 
-ally drafted, but all these objections from the British point of 
view had been overcome during the course of the Convention. The 
general gist of the instructions to the delegates was that they 
were to adopt the principle of the Convention, provided it were 
modified in certain particulars. This had been done. If we 
were to refuse to ratify the Convention, Great Britain, so far 
from gaining an advantage by reason of its unique geographical 
position, would undoubtedly lose. Non-adherence to the Con- 
vention could only impiy our objection to the principle of in- 
tercommunication. This would have the effect of other countries 
setting up stations in close proximity—on foreign soil—which 
should be intercommunicating, and this could be done at 
Gibraltar, Malta, Aden, and Siagapore. At Gibraltar, for in- 
Stance, a station would probably be placed on the Spanish 
coast at Tangiers. Such a proceeding would not oniy have the 
effect of taking the trattie from Great Britain, but would com- 
plicate the whole matter owing to the introduction of consider- 
able interference with the British stations which were not onen 
to intercommunication. In this way we should sacrifice the 
advantages of our geographical position. The ratification of 
the Convention would not relieve the Post Office from any 
dependence upon the Marconi Company, for the reason that no 
‘such dependence existed. АП the obligations of the Post 
Office under its agreement with, the Marconi Company would 
‘subsist whether the Convention were ratified or not. No ques- 
tion of intercommunication arose under that agreement. "The 
Admiralty and Lloyd's were more likelv to be relieved of 
obligations of the sort mentioned. The Post Office agreement 
with the Marconi Company barred апу claims for comnensa- 
tion. It was quite possible that the Marconi Comnany might 
Пе, claims, but, in his opinion, no such claim could Бе estab- 
ished. 

With regard to patent rights and their possible prejudice 
by the Convention, the British delegates proposed а regula- 
tion providing that if any such prejudice did arise then 
means should be devised to prevent it. After considerable dis- 
cussion the delegates expressed the opinion that no such injury 
could arise and declined to accept the proposition. The fact 
that all countries, except Great Britain, did not avail them- 
selves of the opportunity of exempting stations, showed how 
strongly the opinion was generally held that intercommunica- 
tion was the proper course. 

Questioned as to the position of the Marconi Company if 
the Convention were ratified, Mr. Babington Smith said that 
each of the company's stations would be considered сп its 
merits and the question of intercommunication decided. If 
the stations were exempted, then he took it that nothing more 
would be heard of the matter. Tf intercommunication were 
decided upon and the company obiected. then the Government 
would have the power of closing the station altogether. 
There would be no commer:;ial ininstice to the Mareeni Com- 
pany by the adoption of the Convention. In fact. bv the 
agreement with the Post Office. the Marconi. Comnanv agreed 
ts accent the terms of the Convention when adovted bv the 
Fritish Government. The Marconi Company already accepted 
the princivle of intercommunication. for certain Marconi 
shins fitted by the Netherlands Marconi Comvany were at 
present intercommunicating with the Telefunken station at 
Scheveningen. 

The position of Ttalv in relation to the Convention was. 
legally, different from that of Great Britain, because the avree- 
ments of the Italian Government were not with the Marconi 
Comnanv but with Mr. Marconi persenallvy, a distinction 
which was not without importance Therefore, if Mr. Mar- 
ceni decided not to introduce modifications into there agree- 
ments at once Italy would be unable to ratifv the Conven- 
tion until the ехріту of those agreements. The Marconi 
agreements with Llovd's preclnded intercommnnication with anv 
ships not fitted with Marconi apparatus, except in cases of 
distress. 

In answer to the Ch^irman, Mr. Babington Smith said that 
in the event of Great Rritain not ratifving the Convention, he 
did not think it vossible for the Marconi Comnany to enter 
into agreements with fereign countries or companies with the 
obiect of establishing an international svstem of its own. АП 
control would be vested in the various Governments. and these 


would not, he should imagine, enter into agreemenis with a 
company like the Marconi Company. ‘They would certainly 
preter to do so through the Government in question. Most 
of the coast stations were Government stations. Agreements 
between Governments were indispensable for international 
control. 

COLONEL DaviES, Assistant Quartermaster-General in the 
Western Command, said he had been in charge for two years 
of the section which deals with wireless telegraphy, and had 
also represented the War Ottice for two years on the Cable 
Landing Rights Committee. He had submitted a prcof of his 
evidence to the War Office, and it had been accepted both by 
it and the Imperial Defence Committee. He said he attended 
the 1900 and 1906 Conferences in Berlin. The War Office was 
not. affected by the Convention, except by sections 8 and 9. 
Taking the Convention as a whole, it imposed no onerous obli- 
gations on the War Otlize, for the control ot wireless tele- 
graphy had, by common consent, been handed over to the 


Admiralty. Consequently the War Ottice had considered the 
Convention chietly from. the point of view of imperial 
strategy, and it contained no objectionable conditions, 


especially in view of the fact that Articles 7 and 8 of the 
National Telegraph Convention of St. Petersburg gave the 
various governments power to assume complete control of wire- 
Jess telegraphy in case of emergency. Under these circum- 
stances the War Office was of opinion that considerable ad- 
vantages a.crued to the acceptance of the Convention, whilst 
there were practically no disadvantages. The greatest advan- 
tage was that the development of wireless telegraphy would 
be promoted, or, in other words, it would be impeded if Great 
Britain withheld its consent. If the Government decided 
against ratification, he felt sure that all the other govern- 
ments would ratify the Convention, and would probably go 
back to the criginal form without the British amendments. 
In this event, he knew there would be considerable annoyance. 
for the British delegates had secured their amendments on 
the understanding that they should sign the Convention, which 
they «did. 

Colonel Davies then gave an account of the history of wire- 
less telegraphy in the Army service. The Marconi system was 
first brought to the notice of the Royal Engineers Committee 
in 1897. In 1899 the South African war broke out, and some 
anparatus was sent out for use in the Transvaal. When used 
at permanent fixed stations this apparatus was successful, but 
it was not successful in the field. He believed, however, that 
this was not due to anything in the system, but to local 
reasons, climatiz reasons, and possibly to the apparatus not 
being properly understood. In 1901 the Marconi Company 
entered into negotiations with the War Office respecting the 
hire of sets for experimental purposes. There were certain 
delays. the company not being able to supply at first; negotia- 
tions were resumed in the following year, and some sets were 
purchased. Further delays took place, but eventually some 
experiments were carried out, continuing up to August. 1902. 
and a report was made to the effect that the results were dis- 
appointing. Їп 1903 the company gave a demonstration over 
a distance of five miles; they also endeavoured to give demon 
strations up to twenty miles. There was then some discus- 
sion as to the use of balloons. In March, 1905, the company 
stated that they could not supply sufliciently portable ap- 
paratus unless balloons were used. Later on they said they 
were not prenared to adopt the use of balloons. In the same 
vear the Marconi sets were used in Somaliland with some suc- 
cess up to thirty-two miles. Negotiations and experiments 
were carried on until 1905, and a communication was received 
in August of that vear from the company in which it was 
stated that the War Office had adopted a system which in- 
fringed the company’s patents. The War Office replied that 
they had not adopted any system. А tender from the Marcon, 
Company was at present before the War Office for the supply 
of sets having a range up to 154 miles. The price of the 
cheapest set was £500. 

The War Ottice had tried a great many other systems, the 
most important of which were the Braun-Siemens (now the 
Telefunken svstem) and the Lodge-Muirhead svstem. The 
former was investigated in 1902, when the War Office had be. 
fore them reports of the autumn manceuvres, which gave 
prospects of good results. This apparatus had now been used 
по to 100 km. for militarv purposes. The sets were pur- 
chased. but the results were not satisfactory, the apparatus 
being broken up and the individual parts being used. The 
same company had also sent over a set to he used in connec- 
tion with pack animals. These were of a lighter description, 
and on trial were fairly efficient up to ten miles. The Lodge. 
Muirhead system was viven its first trial їп 1903. when сот: 
munication was established hetween Aldershot and the Lodge- 
Muirhead Comnanv’s station at Elmers End. This comnany 
had given the War Осе very great assistance in making 
experiments. The same svstem was used in the manceuvres 
of the second Атту Corns in 1905, but the results were not 
very conclusive. although the apparatus was used relatively 
very little. Much the same result was, obtained „as by the 
first Army Corps, which used. Marconi. sets: Im 1904 communi- 
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cation was established on the Lodge-Muirhead system between 
Elmers Knd and various other stations, 40 miles, 52 miles, 
55 miles, and 5. miles distant, whilst communication was also 
effected with Clacton, a distance ot 60 miles. Some experi- 
nents were also carried out in Wales, over the mountains, in 
1905 with the Lodge-Muirhead apparatus, the greatest range 
being 25 miles, over which 10,000 words were transmitted. 

In answer to a question by the Chairman as to which 
system the War Ottice considered the best, Colonel Davies 
replied that the War Office had an open mind on the matter 
at present. They were purchasing some Lodge-Muirhead sets, 
and were issuing them to the newly-formed Wireless Tele- 
graph Company. These had given the most satistactory re- 
sults of all the systems tried for the particular service for 
which they were used. 

Wireless telegraphy in the Army was only used for field 
stations at present, there being no permanent stations, yet it 
was possible that the engineers of the Army themselves might 
evolve a system, for they were working very hard at the 
matter now. 

On Tuesday, March 26th, Colonel Daniell, Assistant-Director 
of Naval Intelligence to the Admiralty, said he had been at 
ihe Admiralty since June, 1905, and had dealt with wireless 
telegraphy since October, 1903. His evidence was the official 
evidence of the Admiralty. From the commencement, the 
Admiralty had been anxious to establish some form of Govern- 
ment control, and it was with this object in view that the 
agreements had been entered into with the Marconi Со. in 
1993 and 1904, as at that time there was no legislation on 
the matter. The agreement of 1903 gave the Admiralty the 
right to use the Marconi Co. for 11 years from April 1, 1903, 
and the existing Marconi patents, as well as any future patents 
which the company might obtain. Further, to use спе ot the 
company's long-distance stations for 20 minutes daily, with 
priority over all other messages, as well as the right of com- 
munication between Н.М. ships and the company's stations at 
any time, at rates applicable to Government messayes. The 
сошрапу agreed to communicate to the Admiralty апу im- 
provement in the apparatus for wireless telegraphy, or in the 
methods of signalling, within their knowledge. "The Admiralty 
agreed to pay £20,000 down and £1,600 royalty, payable on 
52 existing installations, and £5.000 annually during the con- 
tinuation of the agreement. The Admiralty further agreed 
not to use the Marconi. apparatus for intercommunication in 
the United Kingdom with other systems of wireless telegraphy, 
except in time of emergency ог war, or in the case 
of warships of all nations, or in the case of signals 
of distress. If the Admiralty failed to observe these regula- 
tions in consequence of legislation, which either expressly or 
impliedly released them from their obligaticns, the company 
should be entitled to compensation, to be settled by arbitration, 
in respect of the profit which they would have made, had the 
Admiralty continued to observe such provisions during the 
whole time of the agreement. 

The agreement of 1904, however, contained a clause by which 
the Marconi Co. undertook, in the event of H.M. Government 
adhering to a Convention based substantially on the protocol 
of the Berlin Conference of 1905, to observe in the United 
Kingdom and on British ships the provisions of the Convention, 
and to accept, without prejudice to their patent rights, the 
obligation to interchange messages with ships and shore stations 
in the Umted Kingdom equipped with other apparatus. The 
company undertook to relieve the Admiralty, and Lloyds, and 
other persons with whom the company had contracted, from 
any obligation to refuse to interchange messages with ships 
or shore stations in the United Kingdom so equipped, or to 
make any compensation for the interchange of such messages. 

The Wireless Telegraph Act of 1904 was subsequently drafted 
and the Admiralty concurred in the provisions of this Act. 
Prior to the Convention of 1906, meetings were held by all 
the departments represented, and it was decided that the 
general principle of intercommumication might be accepted, on 
the understanding that such regulations should be drawn up, to- 
gether with provision for enforcement, as would, in the opinion 
of the Admiralty, be adequate for the purpose of effective 
control of the general transmission of messages to or from 
stations on British territory, and preventing interference and 
contusion, At the conference, intercommunicaticn was accepted 
provisionally by Great Britain, and only as a basis for dis- 
cussion. Having obtained the restricted intercemmunication 
desired, the Convention was signed. Abstention by Great 
Britain would not have prevented the Convention being drafted ; 
indeed it would have been passed without the modifications pro- 
posed by the British delegates. As the Convention now stood, 
there was not a single point in it which could be considered pre- 
mdicial to naval interests. On the contrary, there were many 
thinzs in the Convention which were adapted to secure naval 
interests, in the way of preventing any action by ship or 
shore stations which would interfere with naval signalling. 


The powers of all countries in war time were exactly the same ` 


as 1f no Convention existed. "There were only three articles in 
the Convention which directly affected naval stations, viz., 
Nos. 21, 8. and 9, but there were others which indirectly bore 
u»on naval signalling. But everything that was desired by 


the British delegates had been granted. Тһе power of keeping 
secret the detaiis of any particular station had been conceded, 
and great value was attached to this as a tactor in assisting 
the development of wireless telegraphy. Neither was there any 
obligation to send details of stations to the International bureau. 
There was also provision tor the maintenance ot the emcency 
of both apparatus and operators. | | 

In answer to questions by the Committee, Captain Daniell 
stated that the Admiralty agreement oi 1903 with the Marconi 
Co. would be affected by the ratification of the Convention, 
but the agreement of 1904 expressly provided that in the even. 
of legislation accepting the principle ot intercommunication 
being passed, no compensation could be claimed. ‘Lhat was the 
view ot the Admiralty. | 

Mr. Lee, спе ot the Committee, referring to the large station 
now being erected at Nauen in Germany, asked if it would be 
possible for such a station to communicate with ships in the 
Atlantic, and so to interfere with our coast stations. The 
reply was that, under the Convention, a ship must communi- 
cate with the nearest shore station. Further, each of the 
countries which are parties to the Convention undertook to 
work their stations with as little interterence with others as 
possible, and he did not anticipate, as was suggested, countries 
would erect long-distance stations, with the object of evading 
the conditions of the Convention. In the specific case of the 
Nauen station, this; not being a short station, would be quite 
outside the Convention, but in any case the German Govern- 
ment would be obliged to work this particular station with 
as little interference as possible with otners. 

The time, Colonel Daniell stated, had not yet come for 
imposing compulsory intercommunication between ships, for 
the reason that at present there were no regulations com- 
pelling ships to intercominunicate either by semaphore or flag. 
Such a regulation would impose a hardship, for a vessel carry- 
ing a small apparatus for use when making shore would be 
obliged to keep а wireless watch all the way to Australia, t. 
instance. 

The Admiralty view was to oppose any conventicn which 
would wrap up wireless teleeraphy in swaddling clothes, and 
hinder its growth, or hinder the British Government from 
doing that which it pleased in time of war. He did not think 
the Marconi Co. had any claim to be considered a world-wide 
service, nor could it regard the possibility of a wireless war 
with eauanimity. 

Mr. Gwynn (a member of the Committee) suggested that if 
the Marconi Co. felt aggrieved, it might lead to the result 
that other people having inventions in the future would not 
offer them to the British Government. The witness's reply was 
that this result was hardly likely, for the Marconi Co., under 
the agreements referred to above, clearly contemplated the 
Convention. 

tf the Marconi Co. withdrew all its apparatus from Ad. 
miralty use after the expiry of the agreements now in force, 
the Admiralty interests would in no way be interfered with, 
for the Admiralty had a system cf its own which it could rely 
upon. He was not zware what view the Marconi Co. took «f 
its position with the Admiralty in the event of the ratification 
of the Convention. 

Answering questions as to the present position of the wireless 
telegraph stations at Gibraltar, Malta, and Hong Kong, Colonel 
Daniell stated that at the present moment these were all naval 
stations. But the Admiralty was willing and ready to do, at 
Malta and Gibraltar, such commercial work as might be re. 
quired to be done. If the Admiralty did such commercial 
work at a naval station, then clearly the naval station would 
lose the degree of protection it had under the Convention qua 
naval station, and become subject to the Convention. Ах re- 
gards Hong Kong, there was a small Admiralty station there, 
but it was the intention to make a larger one, and then the 
same conditions would apolvy. If any one wished to do com- 
mercial work at these stations, however, the Admiralty wou'd 
not oppose the applications. 

The Marconi svstem, continued the witness, was in use in 
Canada and Newfeundland. but not in the other Colonies. 
India used the Lodge-Muirhead system, and the West Indies 
had another system. The Marconi Co. ‘could not force its 
system upon the Colonies, and any system could be installed, 
the owners of which could, or could not, as they wished, accept 
the principle of intercommunication. 

Commander Bain, who has been for twelve months in com- 
mand of the wireless telegraphy department on H.M.S. Vernon, 
said that, generally sveaking, intercommunication was possible 
between all systems cf wireless telegraphy. The wave-lengths 
chosen by the Convention were practical ones for commercial 
purposes, and suitable for their work. If the Convention were 
ratified, he considered the Navy would be in a better position 
than at present with regard to the wave-lengths which had 
been reserved for naval purposes. At present, without any 
international legislation on the subject, it was freauentlv fonnd 
that ship and shore stations interfered with naval signalling 
through using the same, or very nearly the same, wave-leneths. 
The service regulations would terd to reduce this confusion, 
Speaking on the relative merits cf different wireless telegranh 
instruments, he stated that in his opinion there was not much 
to choose between the instruments of all the systems in use 
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namely, Telefunken, De Forest, Marconi, and Fessenden. The 
Marconi magnetic detector was the simplest receiving apparatus, 
although not the most sensitive, but he preterred the trans- 
mitting instrument used with the Telefunken, De Forest, and 
Fes:enden systems to that used with the Marconi system. 

Under the agreement of 1904 the Marconi Co. bound itself to 
keep the Admiralty well informed of any new developments in 
wireless telegraphy. 
tion of this character had been received from Mr. Marconi or 
from his company. In December, 1905, Mr. Marcom gave a 
demonstration of his directional experiments at Poldhu, but 
previously to that Lieutenant Ryan, of the Royal Navy, had 
reported to the Admiralty results of similar experiments carried 
out by himself in the Mediterranean without any knowledge 
whatever of what Mr. Marconi was doing. From his experience 
he had found that the Navy obtained more assistance from other 
firms whose apparatus they had employed, than from the Mar- 
coni Co. Consequently, the Navy was not dependent upon the 
Marconi Co. for any future developments of wireless telegraphy 
in the service. 

If British possessions abroad were to join the Convention and 
adopt different systems, no hindrance whatever would be ex- 

erienced in the working of the Convention, for their wave- 
engths would be regulated, and, consequently, naval wireless 
telegraph signalling would be less interfered with, as the naval 
wave-lengths would not be drawn upon. He regarded the 
regulation that stations could be exempted, provided ancther 
station was erected to serve the same area for the purpose ot 
conducting commercial messages, as a valuable one, it giving 
complete freedom for experimental work. He placed great 
importance upon the Convention being ratified at as early a 
date as possible, in order that all the details might be worked 
out before July, 1908, the date when the Convention would 
come into force. 

In the course of cross-examination by the members of the 
Committee, Commander Bain agreed that there was a suspicion 
that improvements were being held back from the Navy by the 
Marconi Co., in spite of the fact that under the agreement of 
1904 any improvements should be communicated. 

With regard to the amount of power, the regulation laid down 
that a maximum of one kilowatt should be employed tor a 
distance not exceeding 300 km. This would not be an un- 
necessary amount of power in confined areas, nor would it 
lead to interference with neighbouring stations. The amount 
of power could be controlled, and only the proper energy neces- 
sary to give efficient. communication would naturally Бе em- 
ployed by an operator. Of course, the use of an inferior system 
might involve the employment of a greater power than with 
other svsteins, and to that extent a greater disturbance upcn the 
surrounding trattic would be experienced. In calculating any 
system of wireless signalling, a number of facts besides the 
power had to be taken into account—namely, the heights of 
the transmitting and receiving aérials and the wave-lengths. 
It was only possible in laying down rules for communication 
to state a definite amount of energy for a certain wave-length, 
but some apparatus might be more etticient than others with 
that power. Attempts had been made with only mcderate 
success to devise methods of ascertaining the direction from 
which signals were received. 

He saw no advantage from Great Britain abstaining frem 
the Convention in the hope that in that way the Marconi Co. 
might maintain its predominant position, and thus leave the 
Admiralty with only one authority to deal with. He regarded 
the Convention as very much more satisfactory than the present 
conditions. Dealing with the question of the distance between 
stations, he concurred in the view of Mr. Babington Smith that 
a distance of 50 miles should be allowed between two stations 
with the same wave lengths. At the same time this was 
only an approximate conclusion, because the question of dis- 
tance was largely а question of the efficiency of the apparatus, 
and the distance between stations could be varied in relation 
to this. At the present time, however, he did not think it 
would be wise to place stations closer than the limit of pos- 
sible interference. At the same time, it would be quite possible 
to work two stations, at Gibraltar, for instance, almost close 
together. The wave-lengths in such a case, he suggested, might 
be 10.000 metres and 300 metres. At the present time, at 
Gibraltar there were two stations, one experimental and one 
not experimental. 

With regard to the long-distance station at Nauen, which had 
been referred to several times, he pointed out that there could 
be practically no interference by this station with the short- 
distance work, which must take place under the Convention 
between ships and shore stations, owing to the great dis- 
similarity in the wave-lengths. From measurements which he 
had made of the wave-lengths from this station, he was satis- 
fied that there would be no interference from it in such a 
place as the Channel, for instance. Any communications taking 
place between long-distance stations and short-distance installa- 
tions, such as those upon ships, would be most inefficient, and 
considerable adjustment of instruments would have to be made 
to bring about good results. 

The Committee then adjourned until Tuesday, April 9th, when 
evidence will be heard from the Colonial Office. 


Since December, 1905, however, no intorma-: 
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"dou sale of the undertaking of the Rand Central Electric 
Works, Ltd., to the new Victoria Falls Power Company, 
Ltd., has now been completed and authorised as trom February 
lst. Ап extraordinary general meeting of the first-named com- 
pany was held on March 25th, when particulars were given of 
the conditions of sale and transfer. Sir C. Rivers Wilson pre- 
sided, and remarked upon the growth ot the company's business. 
as shown by the following figures :— 


Kw. hours 


Gross Net Kw. hours 
Year. profits. profit. generated. sold. 
1902... — £2,238 — — 
1903 ed 10,584 = P 
1904...... а 31,780 = = 
1905...... 54,410 — 30,313 10,688,995 8,923,905 
1906...... 57,420 32,95) 11,137,770 9,005,890 


He considered there could be no doubt that the results of 
the company's operations in the future would have been equally 


"satisfactory, but unfortunately that future was not to be. The 


terms of sale are: that the Victoria l'alis Power Company рау 
£175,000 in 5 per cent. debentures, redeemable in thirty years 
at 110, and £175,000 in preterence shares. The British South 
Africa Company would pay interest at the rate of 5 per cent. per 
annum on the preference shares for the period from February 
lst, 1906, to December 31st, 1908, and thereafter the shares 
would rank as ordinary preference shares for a cumulative divi- 
dend of 6 per cent., and, in addition, would share in any sur- 
plus profits distributed up to а total dividend in any one year 
of 10 per cent. It is also anticipated that the old company will 
have trom £125,000 to £100,000 of cash assets available for 
distribution. 

No doubt our readers will remember the circumstances which 
have led to this sale of the principal electric supply station on 
the Rand. In August, 1905, during the visit of the British 
Association to South Africa, considerable attention was paid to 
the possibilities and advantages of a centralised supply of electric 
energy for the whole of the Rand. The question of the prac- 
ticabiity of transmitting energy from the Victoria Falls to 
Johannesburg and district, a distance of about 650 miles, was 
also much under discussion, and before the end of the year many 
schemes were on foot, all ot which involved competition. with 
the two existing power companies. Early in 1906 the engineers. 
of the A.IZ.G. Co., of Berlin, were on the Rand studying the 
prospects, and about the same time the engineers of what is 
now the Victoria Falls Power Company were investigating the 
conditions governing the proposed transmission trom the Victoria 
Falls. At a later date а new steam-power plant was proposed 
at Vereeniging, and the directors of the Rand Central Electric 
Works decided upon considerable extensions to their original 
plant, the first instalment of which extensions was ordered some 
months ayo. 

The final result of all this investigation was that the rival 
interests ot the A. E.G. Co. and the Vereeniging scheme joined 
forces witn the Victoria Falls Power Company, and the con- 
solidated company secured preterential rights for supplying 
power in bulk to practically the whole ot the great mining 
houses of the Rand. Тһе Kand Central Electric Works were 
thus brought to face the prospect of an early and keen competi- 
tion, and in the end its directors decided that amalgamation 
offered the best and safest way out of the difficulty. It 15, 
therefore, now evident that the destinies of electric supply on 
the Rand are in the hands of the Victoria Falls Power Company 
for some years at least, and no doubt this company will in the 
first place concentrate its energies on the development of the 
market for electricity supply before troubling itself over the 
uncertain and very expensive transmission scheme from the 
Victoria Falls. А large steam station ot 18.000 kw. capacity 
is now being built on the Witwatersrand, and it is expected 
that 6,000 kw. of plant will be erected in about 18 months' 
time, the remaining 12.000 kw. of plant to be completed about 
nine months later. Pending the completion of this new station, 
it is intended to supply from the station of the Rand Central 
Electric Works, and also the station purchased from the General 
Electric Power Company. 


ELECTROCHEMISTRY 


N the Annalen 351 (1907). 510, Moissan describes the distilla- 

tion of cobalt and nickel in his electric arc furnace. "Taking 
150 grm. of pure nickel, he was able with a current ot 500 amps. 
at 110 volts to distil 56 grm. in five minutes. In a second 
experiment with 200 prm. nickel. the whole of it was distilled 
over in nine minutes. Under similar conditions, from 150 grm. 
of cobalt, 21 grm. distilled over in five minutes. The deduction 
is drawn, from the relative amounts of the metals which dgis- 
tilled over under similar conditions, that there is a greater 
difference between the boiling points of these two metals than 
between their melting points. The m.p. of nickel is 14709 C., 
that of cobalt being 155309 C. 

A good deal of literature has recentlv appearel upon the 
subject of the fixation of atmospheric nitrogen both by means 
of the electric arc Нате and by its absorption by means of 


APRIL 4, 1907. 


ELECTRICAL ENGINEERING 


618 


calcium carbide and the production of cyanamide. In Zlectro- 
chemical and Metallure ‘cal Industry for March there is a very 
interesting paper by Dr. Erlwein, which was originally read 
before the Berlin Electrical Society, upon the subject, the most 
interesting part of which deals with the manufacture and uses 
of cyanamide. | | TOU 

Cyanamide may be made by heating calcium carbide in an 
atmosphere of nitrogen in an electric furnace (process of Caro 
and Frank), or from lime coke and nitrogen (process of Erlwein 
and Siemens and Halske). In this latter process the equation 


is— 
 Са0+26+ №, = CaCN,-F CO. 

So long as calcium carbide was dear this process was the 
cheaper, but when, owing to competition, the price of calctum 
carbide fell, then the method of Caro and Frank was less 
expensive. | 

Modern and up-to-date carbide factories produce about two tons 
of carbide per kw. year, and since two tons of carbide absorb 
about 500 kilos of nitrogen to form cyanamide, the fixation of 
one ton of nitrogen requires an expenditure of about two kw. 
years. This is an interesting fact, because the energy required 
to fix one ton of nitrogen by processes which use electric dis- 
charges for the preparation of nitric acid, even with the best 
etticiency, require about 6'4 kw. years. 

Commercial calcium cyanamide is a black powder—said to be 
stable in air, but as to this there is a considerable diversity 
of opinion. The blackness is due to about 14 per cent. of free 
carbon which it contains. The average nitrogen content is about 
20 per cent. According to Dr. Erlwein, cyanamide may be 
used: (1) Directly as a fertiliser; (2) for the po noma of 
ammonium sulphate, by the action of super-heated steam 
СаСХ,+5Н,О=СаСО,+2МН,; (3) for the manufacture of 
dicyandiamide, a compound used in the manufacture of aniline 
dyes and gunpowder. This is obtained by the action of cold 


water— | 

2CaCN,+4H,O=Ca(OH),+(CN’NH,),5 . 
(4) for the manufacture of sodium or potassium cyanide. This 
is done by melting it with sodium or potassium chloride; (5) 
as a hardening material for iron and steel; (6) for the manu- 
facture of urea, which is produced by suitable treatment with 
acids. 

To the Zeitschrift fiir Elektrochemie for March 29th, Ch. 
Couchet and G. Némirowsky contribute a paper upon the elec- 
trolvsis of fused sodium nitrate. With both direct and alter- 
nating currents sodium nitrite and sodium oxide are produced 
at the cathode, and various gases are given up at the anode, 
the quantities of the different products varying according to 
the arrangement of the experiment. With alternating currents 
—current 5 amps.—the quantity of nitrite and also of oxide 
increases with the temperature. Thus at 360° the amount of 
nitrite was 0°41 per cent., but 8:5 per cent. at 480°, while the 
sodium oxide increased from 0'018 to 2:6 per cent. 

The yield with direct currents is much greater, but the in- 
crease in the products named also follows the temperature, 
being at 360° and 480°, nitrite 2:64 per cent. and 37:4 per cent., 
sodium oxide 11 to 6:55 per cent. Increase in current density 
also increases the yields. On the other hand, the lower the 
E. M.F. can be kept the better the yield of these products. The 
graphite electrodes were very much eaten away, and the higher 
the temperature and greater the C.D. the more they were 
attacked. Owing to this, very fine graphite powder spread itself 
throughout the fused salt, and this has a reducing action, in- 
creasing the yield of nitrite. This was proved by mixing fused 
sodium nitrite with graphite per se. 

The reactions are of a secondary nature. Аё the melting 
point of the salt or with high current densities the E.M.F. is 
high. and metallic sodium is deposited at the cathode. This at 
once reacts with the fused salt and sodium oxide is formed— 

oSNa+NaNO,=5Na,0+N. 
There is here a loss of nitrogen and consequently of nitrite. 

At higher temperatures the reaction is— 

2Na+NaNO,=Na,0+NaNO.. 
By addition of the reducing action of the disintegrated graphite 
from the electrode the yield calculated as metallic sodium is 
Increased, and can become as high as 110 per cent. By addition 
of sodium or sodium oxide. the yield of nitrite is largely in- 
creased, and follows the equation— 

Na O+ NaNO, = Na,O,4- NaNO,. 
According to the English patent of Warren, Busschots and 
Wood, 17,674, sulphating in accumulators is prevented or hin- 
dered by the addition to the electrolyte or to the active lead 
paste of selenium compounds. Satisfactory selenium compounds 
are ammonium, potassium, or sodium selenate. 


ELECTRICAL SCIENCE 
British and American 


Experiments on Electrical Resonance.—-In continuance of pre- 
vious work, G. W. Pierce has proceeded to the measurement of 
the absolute wave-length of the radiation emitted by the com- 
pound senders usually used in wireless telegraphy. The experi- 
ments are described in the Physical Review, No. 2. The two 
types of sender studied are the electromagnetically coupled and 


the direct-coupled. The former consists essentially of two 
separate oscillation circuits, containing capacity and induct- 
ance, in inductive connection; the coll of one circuit being 
arranged as a secondary to the coil of the other. The direct- 
coupled sender consists of a similar pair of circuits arranged 
to have part at least of their inductance in common. All these 
inductances were measured in the ordinary way on a Rayleigh's 
bridge. А specially calibrated wave-meter was used to measure 
the wave-lengths emitted by either sender under various circum- 
stances as regards the closeness of coupling and amount of 
inductance included in the circuits. The wave-meter consisted 
of an oscillation circuit having its capacity continuously variable 
and its inductance variable in two steps. То indicate its 
resonance with the circuit being measured, a special dynamo- 
meter was used. The wave-meter was calibrated by tuning it 
in turn to a number of oscillating circuits whose periods were 
found absolutely by the revolving mirror method. The experi- 
menter then proceeded to measure the pairs of wave-lengths 
radiated from his compound senders. His numerous results are 
tabulated and exhibited graphically in the paper, and each 
result is compared with the value obtained by use of the cur- 
rently accepted theory of coupled resonant circuits. The result 
is that the theory is very completely corroborated for every 
wave-length over the whole range examined, namely, from 200 
metres to 1,600 metres. 

Electrodynamic Forces Inside a Conductor.—In a paper read 
at Columbia University before the American Physical Society 
on March 2nd, E. F. Northrup describes à number of pretty 
experiments to illustrate the mechanical forces that arise within 
the substance of а conductor conveying a current in consequence 
of the filaments of current finding themselves in а magnetic 
field. 'To put it another way. since parallel currents attract one 
another, there must always be inward radial forces acting on 
the parts of any conductor of finite cross section. Hence, if the 
conductor is liquid and lies in а channel so that it has a free 
surface, it will tend to contract at those places where the section 
is least. Thus with mercury in a channel ten inches deep and 
a quarter inch wide at the narrowest part, a current of 800 
amperes caused a depression at the narrowest part which rup- 
tured the circuit.. In another experiment a fibre tube fitted with 
brass plugs was jacketed with another fibre tube and set ver- 
ticallv. After making a hole through the top plug and holes at 
about the middle of the inner tube, the tube and jacket were 
filled with mercury. Now, on passing a current up or down 
the mercury in the tube a flow of mercury started into the tube, 
out of the top plug, and back to the jacket, and 
continued while the current was maintained. The effect can 
be enhanced by disposing iron appropriately inside the tube. 
The forces here illustrated depend on the square of the current, 
and it is proposed to utilise them in the design of an ammeter. 


Continental 

Platinum Amalgam.—Some curious and possibly valuable pro- 
perties of platinum amalgam are enumerated bv Н. Moissan in 
the Comptes Rendus for March 18th. An emulsion of the con- 
sistency of butter may be formed from it by shaking it up 
in water for half a minute. Mercury by itself makes no such 
emulsion, the drops reuniting immediatelv. The volume of 
the emulsion is five times that of the original amalgam. The 
most remarkable proverty of the amalgam is its great stability. 
After a year’s standing it shows no sign of change, nor can 
it be destroved by heating to near boiling point. When frozen 
down to --80°, it can be cut with a knife and examined under a 
microscope in thin sections. It then shows a large number of 
globules of water, and a cellular structure. The water only 
slightly evaporates in a vacuum.  Amalgams of copper, silver, 
and gold do not emulsify. Platinum amalgam emulsifies not 
only in water, but also in sulphuric acid, ammonia. sal 
ammoniac, glycerine, alcohol, acetone, ether. carbon tetra- 
chloride, and chloroform. Benzene is an exception. The amal- 
gam may be prepared by shaking up 2 c.c. of mercury in 12 c.c. 
of water with a few drops of a 10 per cent. solution of platinum 
chloride. Tt would be interesting to study the resistance and 
coherer action of the emulsion. 

Electrochemical Equivalent of Cathode Bays, —When Rónt- 
gen rays impinge upon a bodv, more especially upon a heavy 
metal. a new radiation proceeds from the place impinged upon, 
and this radiation consists nartly of cathode rays and partly 
of Róntgen rays. A. Bestelmeyer points out that the cathode 
rays thus generated afford an exceptionally favourable oppor- 
tunity for determining the ratio e/m under accurately соуегп- 
able conditions, and publishes in No. 3 of the Annalen der 
Physik the results of his own measurements undertaken with 
that object. He used a method different from that of Kauf- 
mann, inasmuch as the magnetic and electric fields, instead of 
being parallel, were crossed. and balanced in such a manner 
that the rays, while fiving between the condenser plates, were 
not deflected at all. This enabled him to bring the condenser 
plates verv close together. The ratio e/m came out 7 or 8 рег 
cent. smaller than the accepted value due to Simon. being 
172x*x10'. The author does not admit a probability of error 
exceeding 2 ner cent. at the most. As regards the rival theories 
of the constitution of the electron. due to Abraham, Lorentz, 
and Bucherer, the errors are all increased in the same propor- 
tion, and no final decision is possible. 
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(This Patent Record is compiled by our 


Specifications | Published March 28th 


published in our last issue. The following 
more important specifications. | 
inventions from 


A full list of these was 
are abstracts of the : 

Names in brackets indicate communicators of 
abroad. 


1906 Patents 


5.037, Howartn (MASCHINENFABRIK OERLIKON). Synchronous 
alternating-current generators. To prevent pulsations 1n the 
magnetic tlux of the field magnet as generally produced by the 
reaction of the armature. à rotating field magnet of the grooved 
evlindrical type is used. This field magnet has its. exciting wind- 
ing embedded in the grooves. and retained therein by n.etal non- 
insulated wedges. The ends of the retaining wedges are con- 
nected by metal bushes or dises, so as to form a short-cir- 
cuited squirrel-cage winding. One claim, two figures. 


5.136. Creepy. Single phase induction motors. The speed 
of shunt-induction motors is controlled by the insertion of an 
inductance or capacity in the rotor circuits. Provision is made 
whereby auxiliary windinzs upon the stator may be energised 


from part of the rotor winding. with a view to securing com- 
pensation. Four claims, eight figures. 


5.261, British THoMsoN- HOUSTON Co. axb Horrs. Self- 
regulating dynamo-electric generators. To obtain a constant 
watt, output automatic means are provided for increasing the 
“lead” of the brushes and so utilising the demagnetising 


action of the armature to produce a reduction of effective 


voltage. А cumulative-compound wound dynamo is described. 
and the brush-rocking gear 1s actuated by a similarly wound 
solenoid. Four claims, two figures. 


5.555, BnockiE. Arc lamps. The mechanism of arc lamps 
of the enclosed tvpe is modified in order to render the lamps 
more suitable for series burning when controlled by a series 
solenoid only. An auxiliary core of small inertia is actuated 
by the regulating solenoid and causes the clutch to immediately 
grip the carbon preparatory to the movement of the main core 
whieh lifts the clutch and so strikes the arc. Three claims, 
five figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 
next issue. 


1905 Patents 


25,490, Lopce AND MuirHeap. Wireless telegraphy. 
3,113, Reiner. Driving of turbines by pressure fluid. 


3,673. KircHen. Steam generators. 


5,602, Вск ксн. Field magnets of dynamo-electric machines. 

5,717, Gapsert-Farrrax. Internal combustion engines. 

5,895, Ввітіѕн Тномѕох- Носѕтох Со. (General Electric Со.). 
High-tension electric switches. 

5,8954, British THomson-Hovuston Co. (General Electric Co.). 
High-tension electric switches. 

6,088, British Тномѕох-Носѕтом Co. (General Electric Co.). 
Electrodes for arc lamps. 

BeELLISS AND Morcom, LTD., AND JUDE. 

are operated by expansible fluid. 

MacBETH. Internal combustion engines. 

MACBETH. 


6,114, Turbines which 


6,250, 


6,251, 
6,391, 


Internal combustion engines. 


CAMPBELL. Travelling carriages ог platforms for use 
when cleaning, repairing, or renovating tramcars, rail- 
way coaches, and similar vehicles. 


6.459, Frrz-GERALD. 


Rotary motors or turbines actuated by 


elastic fluid pressure, and apphcable also as com- 
pressors. 

6,510, BDnockiEe. Electric arc lamps. 

6,602, Tupor. Self-regulating installations for producing elec- 
trical or mechanical power or both simultaneously. 

7,509, SrrvEY. 


Internal combustion engines. 


Ow 


12,725, 
12,735, 
15,160, 
14,251, 


14,561, 


16,559, 


16,608, 


17.018, 
18,179, 


19,239, 
20,450, 
21,125, 
22,101, 
22,785, 
26,198, 
26,760. 
27,501, 
27,510, 


29,202, 
29,416, 


4,227, 


Ereerric Ісхгпох Co., AND HALL. Ignition systems of 
electrically fired internal combustion engines. 

Kxaurr. Method of and means for converting the in- 
ternal energy of gases and vapours into mechanical 
work and vice versa. 

British THomsox-Hovuston Co. (General Electric Co.). 
Railway and the lke signalling systems and apparatus 
therefor. 

ARTHUR STENTON RATHBONE WAINWRIGHT AND FREDERICK 
Joux Maxx, executors of the late G. J. Atkins. Elec- 
trolytic apparatus. 

Warp. Metallic packings for piston-rods and the like. 
ErkkTRIziTÀTS Акт.-Скз. VORM. W. ПАНМЕҮЕН AND Co. 
Dynamo-electric machines. 

Erecrric Ісхітіох Co. anp Harr. Sparking plugs for 
electrically fired internal combustion engines. 


LAMPLOUGH AND THRELFALL. Internal combustion en- 
gines. 

FvLLAGAR. Air compressors of the turbine type specially 
applicable for use in internal combustion turbine 
systems. 

TURNER. Air pumps. 

Вк. anp Lewis. Construction of vertical fire-tube 


boilers. 


Вһітіхн Тномѕох-Носѕтох Со. (General Electric Co.). 
Machines for making incandescent electric lamps and 
the like. 

ALLGEMEINE ELFKTRICITATS-GES. Electromagnetic 
switches operated by alternating current. 


CAMPBELL. Furnace-grates and fire-bars. 
Anox. Pre-payment electricty meters. 
Gros. Electric installations working with turbo- 


dynamos and accumulators. 


ALLGEMEINE ELEKTRICITATS-GES. Cooling of dynamo- 
electric machines. 
ErsHorr. Commutator bars for dynamo-electric and 


like machines, and the method of fastening the arma- 
ture coil connectors to such bars. 

BunpoN, BunpoN, & BuRDON. Liquid fuel furnaces. — 
Kenney. ‘Trolley wheels for electric tramways or rail- 
ways. 

WADDELL. Turbine engine. 

MansH. Clinchers for electric trolley wire ears. 


MosBacH. Attachment to telephone receivers for pro- 
tecting the ear. | 
SvTIERLIN. Superheaters for steam boilers. 


Сок. Superheaters for steam boilers. 
Fuss. Operation of vapour electric lamps. 
Сев. SIEMENS & Co. Electrodes for arc lamps. 


1907 Patents 


JoHaNNEsEN. Electrical transformers. 


The following complete Specifications are open to Public Inspection 


at the Patent Office, but are not yet 


17,174, 


1,080, 
4,814, 
5,331, 
5,545, 


` 5,857, 


published for sale. 


1906 Patents 


BUCKERIDGE & BUCKERIDGE. Electrical conduction. 


1907 Patents 


Soc. DES. Proctpts GIN POUR LA METALLURGIE ELEC- 
TRIQUE. Electric induction furnaces. | 
SIEMENS & Harske Акт.-Сеѕ. Manufacture of electric 
incandescence filaments from tungsten ОТ mixtures 
thereof with other metals. 

WILLIAMS. Line tappers for electric wires. 
ALLMÄNNA SVENSKA ELEKTRISKA AKTIEBOLAGET. Electric 
furnaces. 

SiMoN & Ѕімох. Internal combustion engines. 


Expiring Patents 


Я t 
No patents of electrical interest expire during the curren 


week. 
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Do. 44% Cum. Pref .. КЫСУ? 10 4j 4/6 94 — Do. 6% Cum. Pref.. "— 10 6 6/- 7—7 | 
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омеае! Elec. Lt. Co., Ltd. . 10 6 12/- 91 -101 Manx Electric К. Co., 54% Cm. Pf.... 5 o 2 4$—51 
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M dira P. Dis. Co. (£3 paid) 5 B 8/1:'48| 324—4 xd Do. 44% Deb. Stk. Red.. Stock 44 117 9. —100 

f. 5 5 5/- 44—5 xd National Élec. Construction Co. Ltd. 1 7 — 12—17. 
County dod Elect. - Sup. Co. Ld. 10 5 10/- 74—84 New General Tr. Со., 6% Cin. РЇ... 5 — — —14 
= dh Prof. се. 10 6 12/- 10—11 North Metropolitan Trams Co.......... 8 — 1/- 4 
X Deb. ed — M Stock 4 417 | 105—108 Do. 84% Mor. Deb. „с... 100 3) 8) 02—95 
447 2nd Deb..Red . Stock 4 12 97—100 Potteries Electric Tiaction Со. Ltd. 1 4 к/- —3 
Еши s eee Corp., "Ltd... 5 4 1/6* 14—24 Do. 5% Cum. Pref.. "T Ы; 1 5 5% —; — te 
Dn ЖУ Cam. Pref. 5...» 5 6 3/- 34—4 Do. 44 Deb. Red.. enses] Stock s 44% | 9934—1014 

Do. 4427 Ist Mort. Deb. Red ...... Stock 4 417 85—91 Provincial Tramways Bo Ө. cane 10 8 ^ 51—58 
Folkestone Elec. Supply Co., Ltd. 5 5 2/-* 51—5 Do. OF Gum. Pref. ьн 10 6 6/- 104—111 

Do. 57 Cum. Pref. . — ÀÀ 5 5 5/- 5—54 xd South Met. Elec. Trams & Ltg.Co. Ld. 

Do. 447 1st Deb. ANM Stock 41 44% 97—100 6% Cin. Pf. Prov. Certs. (15/- paid) 1 — 524. | $1-14 
Hove Eleetric Lighting Co., г КӨ 5 9 4j-* 74-7 Do. 4% Deb, OG еса наннан Stock — 86/34 | 84—87 
I. of thats м E. L. & P. , Db. Rd. ...| Stock 4l 447 96—€ Sunderland Dst. E.Trs.1st Mt,Db.Rd.| 100 5 55 58—92 

Kensington & Knightsbridge E. L.Co. 5 10 10/- | 51—94 Yorkshire (West Riding) Elec. Trams 5 — — E 

SE Deb. BA. Pere ae Stock 4 47 97—100 Do. 6X Ouin- Prob Lia oeescisieso 5 — — 31—35 
Kens, & N't'ng Hill E.L. Cos. Db. Rd.| Stock 4 98—100 xd Do. 447 186 Deb. Red ...............| Stock 4) 44% 91— 94 
Eur yia Supply VOFDODEMOA 3 4 2/44 11—2 

5 6 ТАШ | 43—54 

Do. 42 Ist Mort. Deb Hed... stock | 4 | 4% | 95-08 TELEGRAPH AND TELEPHONE 

ee Elec. Supply Co., Ltd. 5 10 8/- 51—6 Anglo-American хоерара 4 Co. Ltd.| Stock 81 32/6 62—64 
BE КЛИП. PL disces 5 4 2/8 44—01 Do. 6% Pref. Ord. .. Stock 6 30/-* | 166—107 

De 44% 1st Mort. Deb. Red ...... Stock 4 44% | 106—110 Do-- DI DRL a лн» А Sto-k 10/- | 35/- | 208—908 +} 

Do. 317 Mort. Deb. Red . Stock 8 3; 90—93 Commercial Cable Co., 4Y Deb. де. Stock 4% 93 — 95 xd 
Midland E. Cory.for Р. Dist. 1stMt.Db.|100 & 5 4 447; 95—98 Direct Spanish Telegraph Co. Ltd. 5 4 2/-* ig | ха 
кз. & Dist. E. L. Co., £9 рай 10 5 4/6 9--10 Оо: 10% Cum: Pref. еә» гече 5 10 10/- 581—9 -i 

43% Mort. Deb. Red . Stock 44 44% | 100—103 ро. 44% Debs. 50 4 44% | 95—101 
Meah; Жым ne Elec. Supply.. 5 8 х/- 71—74 xd -i Direct United States Cable Co. Ltd.. 20 8 4/- | 141—15 xd -1 

Do. £2 Рив. 16/- paid .. - 5 — 1/2:92 2—3 xd ti Direct West India Cable Co. Ltd., 

Do. 57 Pref (fully paid) . "M 5 5 5/- 5—6 xd 44% Reg. Debs, Red .................. 100 44 447 99—101 

ро. 10/- Ргп. 4/- paid .................. 5 -— 9:02d4.| 19—24 xd -$ Eastern & 8. African Ltd., 47 Mt, Deb. 100 4 47 99—101 
Notting Hill Elec. Lig. Ob. DU sic 10 74 9/-" 12—13 Do. do. (Mauritius Sub.) 25 4 47 | 100—102 

Do. 4% 1st Mort. Deb. Red ......... 100 4 47 97—100 Eastern Ext. Australasia & баша: "A 10 T 2/6 | 1341—14 -i 
Oxford Eiectric Du D. axem: 5 7 7/- 51—901 Ti Do. 47 Mort. Deb. Perp. . ...| Stock 4 47 | 105—197 

Do. 4% Deb. Red.. Stock 4 4% 906—985 Eastern Telegraph Со. ................... Stock 7 95/- | 137—142 
St. James and Pall Mall E. L. Co. Ld. 5 124 5/-* авг Do. "US ETOT.: зга была агасәгооковьгон | КЫОӨЕ 8) 17/6 | *6)—**4 

Do. 7% Non-Cum. Pref... 5 7 8/6 64—7 Do. и Mort. Deb. . ...| Stock 4 4% | 105—105 

БИРЕВ, Най, сдан дес Stock 84 84% 93—95 G. N. Tel . Co. борсык 7 ” 10 24 5/- 37—39 
Swithfleld Mkt. Elec. Sup. Co., Ltd. 5 4 4/- 14—24 Indo-European Telegraph Co. Ltd..... 25 13 — 58—60 +4 

Do, WEE Bed ............:....... Stock 4 4% 72—716 Marconi Wireless dire Co. Ltd. 1 — — 1—4 
Sout^ London Elec. Su e uM 5 4 7/- 21—23 xd -i National Telephone Co., иф, Pref...| Stock 6 6% |1051—1073 | +4 
South Metropolitan E. LEP 1 2) 6d. —} Do. Deferred .... онно а ОК 5 54% | 104—106 +2 

Б Ce ЭШИ. Pref. лден 1 7 84 12—18 Do. 6% Cum. Ist Pret. 10 6 6/- 11— 13 

Do. 445 lat Deb. Red ............... Stock 4h 44% [100—103 xd} -2 Do. 6% Cum. 2nd Pref. . -— 10 6 6/- 10—12 
Urhan Elve. Supply Co., Ltd. 5 5 5/- 2—3 xd s Do. Be SM PI оо аьа 5 5 2/6 58—54 

DA Sx eu Pref, „соса 5 5 bj- 3 ixd| - Do. BEX Deb. Red. 2... Stock 3} 84% | 961—9-4 

Do. 447 1st Mort. Deb. Red ...... Stock 4} 447 97—100 хд] -2 Do. 4% Deb. Red.. Stock 4 4% | 100—102 
"o Elec. Sup. Стр» Ltd. 5 18 6/0* 9—10 West edes Telegraph Co. Ltd. 10 B 4/-* 10—104 

Do. 44% Cuin. Pref. ..... v 5 5 2/8 51—51 Western Telegraph Co., Ltd. ............ 10 7 3/- | 135—134 ха) —$ 
ELECTRIC RAILWAYS. - Do 4X Dal. asriar rinnatisi Stock 4 4% | 101—104 
Baker St. & Waterloo 1% Perp. Deb.| Stock 4 4 90—95 
Central London . UR ipi: Stock 4 Ke 65—70 -1 MANUFACTURING 

Do. 4% Preferred............-. ........ Stock 4 pA 92—94 Aron Electricity Meter Co., Ltd. . 1 — — ~ 

Бе, EN СОНИНИ Stock 4 4% 51—54 -2 Do. 6% Cum. Pref.. 1 4) 1/21* i — h- 

Do. 47 Debentures.. Stock 4 47 103—106 British Insulated & Helsby Cables, Ld. 5 5 10 m xd =p 
Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 4 4% 83—86 Do. 6% Cum. Pref. . en 5 6 3/. | 54—04 
City and South London Cons. .........| Stock Md | 217* 41—43 +8 Do. 44% 1st Mort. Deb Red ..... Stock 44 44% | 101—104 

. 4% Perp. Deb.. reinan ВОСК 4 4% 104—107 British Tiomson-Houston Co., Ltd. 

Do. 57 Perp. Pref. 1801 ....... e| Stock 5 57 119—122 44% 1st Mort. Deb. Red . Stock 44 447 92—96 

Do. 5% Регр. Pref. 1896 ............| Stock 5 5% | 115—118 British Westinghouse Electric Ми. 

Do. 5% Perp. Pref. 1901 ............ Stock 5 5% 115—118 Co., Ltd., 6% Pref. ........ г; =- 3/-* 1-1} 

Great Northern & City Pref. “А”... 10 4 4/-* 21-31 Do. 47 Mort. Deb. Red.............. Stock 4 4% | 67—71 
бї. Northern, ENTE SIDA 10 4 4/-* - Brush Electrical Papiere in 24 1/- §— 

Do. НА Perp. Deb. . Stock 4 4% 87—90 Do. 6% Pref. .... ih 2 6 2/41 12—12 
ТР вос онаа НАН Stock == гы 5—7 Do. 44° Perp. 1st Deb.. Stock 4 44% 89-92 

Do. ЗУ Perp. Pref. Red....... Stock - 7—10 Do. 447 Perp. 2nd Deb. insons Stock no 75—78 
Metropolitan Cons. ........................ Stock 2 14% | 45—46 +2 Callender's Cable and Const. Co., Ld. 5 10 5/- 10—11 + 

Do. lus Lands Б Stock 2 23% 67—69 Do. БУ Outü. Pref. оосо 5 5 2/6 5—5 

Do. 34 Boos Stock 3 Hr 95—97 Do. 43° Ist Mort. D6b.a. unos vn Stock 44 44% | 106—108 

Do ZEN "aM . 2 ences Stock 3 817 95—97 Consolidated Electrical Co. Се, 1 — 74d. i-- 

Do. 34% Preference.............. ..... Stock 3 317 | 85—88 Crompton & Co., Ltd 3 8 ye | 14-2 

Do. 347 А” Pref. scadecanen}, HOCK 8 317 77—80 Do. 5% lst Mort. Reg. Deb. . 50 & 106 5 5 96—99 

Do. 347 Convertible Pret. irais | Stock 3 84% 75—80 Dick, Kerr & Co., Ltd... 1 10 2/- 1-1 i 
Metropolitan District .. ER |, red — — 194—184 -i Do. 67; Cum. Pref. . 1 6 7]d.* | Lj ÀX—1,, x! =A 

Do. 67 Perp. Io. Stock б 6% | 133—133 Do. 44% Deb. Вей. Stock 4 447 [101—104 

ро. 47 Регр. sess] Stock 4 4% KS8—938 Edison & Swan United “ А ” “£3 paid 5 4 2/% 11—13 

Do. 1% БӨР. Deb. (1903-5) ......... Stock 4 4% 85—90 ро. do. (fully paid 5 44 4/2 24—2} 

Do, Cons. Rent charge ......... Stock 3 37 65 - 70 DO. A De. Noder aaisa Stock 4 47. 85—87 

Do. Midland Rent oigo T Nis Stock 4 4: 105 —108 Do. 5% 2nd Dads Reg iss 2ccitievcsencc: Stock 5 57 59—99 xd -1 

Do, - ce 4%... cas 4] Stock 14 14% 57—62 жене. Construction Co., Ltd. ...... 2 == 1/7} 

Do. Extension Pref. 2 ж Stock — — 30—41 ро. 7% Cum. Pref. . 2 7 2/9} | 14—2 
Ass. Ext. Pf. Guar. by Rs. Co.| Stock — БУА 56—60 Do. 4% Perp. Ist Mort. Deb. ......| Stock 4 47, 81—84 

nd Elec. Pallet Co. 0 General Kiee. Co.,Ltd., 57 Cum. Pref. 10 5 5/- 54-09 
London 5% Profit Shg. Sec. Notes| Various 5 57 89—01 Do. 4% Ist Mort. Deb. Ней ылы Stock + 4% 92—95 xd -9 
Waterloo and Citv... | Stock 31 37 EN Henley's (W. T.) Tel. Works Co., Ltd. 5 15 10/- 12—13 
Whitechapel and Bow 4% Deb. . Stock 4 4% | 107—110 po ni пий. Ee s «БИ РР " 5 " 2/3 | 51—51 
о st Mort. De ed ......| Stoc 4 447, 107 —109 
ELECTRIC TRAMWAYS. - I. В. & G. P. Co., Ltd.. iu kr d P E 151—161 
Bath Electric руну T 1 ФЕ 1 5 1/- i— a Do. 4% Deb. Red DTP РААН 100 4 4% 97—99 xd 
m 5% vow Put ek Ма Rae 1 5 64. LR Y A Tel. Const. & Maintenance Co. ......... 12 15 24/- 9991 ET 
we ». iie Stock 4 447 93—98xd | —2 Do. ‚ Deb. Bds. Red . asl 100 + 4% | 100—108 
Trs., Y 186 Db. ‘Rd. Stock 1) SE de 97-99 | White T. в. )& Co., 6% Cr Co., 6% ^ Cuin. un. Pref. э 10 1 6/- 94—10 | 


Еог LOCAL NOTES, ‚ Gc.—See pp. 617 to 622 
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. WE HAVE SPECIALISED in 
. LOUIS XV. and XVI. STYLES. 


If you are buyers, we will post you our 
ILLUSTRATED LEAFLET (No. F1169), 
showing a number of designs in both 


styles, which for price апа quality 
cannot be equalled. 
Drop us a Postcard. 


CONNOISSEURS RECOMMEND THEM. 


The General Electric Co., Lid., 


eats aes |67, Queen Victoria St., 
| London, Е.С. 


Works and Branches: 
тала É 


| Birmingham, Witton, Manchester, Glasgow, 
| Newcastle, Cardift, Dublin, Belfast, Paris, 
келин Cape Town, Johannesburg, Etc. 


Complete Systems of Mains for 
ELECTRIC LIGHTING 
TRACTION— 

POWER-TRANSMISSION 
TELEPHONY, TELEGRAPHY— 


WIRES AND CABLES FOR HOUSE-WIRING. 


W. T. HENLEY’S TELEGRAPH WORKS CO., Ltd., 


Telephone Nos. : Blom field Street, 
N.T. Co., 1445 and 1464, 


ero cea LONDON WALL, E.C. 


Telegraphic Address : 
“HENLEY WORKS, 
LONDON.” 
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LOCAL NOTES 


ABERDEEN: Purchase of Electricity Undertaking.—The 
Aberdeen Town Council have recently resolved to purchase the 
undertaking of the Deeside and District Electric Supply Com- 
pany. ‘Lhe price agreed upon is £9,500, and it is intended to 
supply electricity to the parishes of Oldmachar, Newhills, Dyce, 
and Peterculter. It is probable that the Corporation may ulti- 
mately sell the power station now being acquired, and supply 
their consumers direct from Dee Village. 

CARDIFF: Advertisements on Tramcars.—The Town Council 
have decided to invite tenders for advertising on the tramcars ; 
the conditions laid down are practically the same as those in 
force in Liverpool and Manchester. 

Parcels Service.—The Electrical Engineer is now reporting 
upon a proposal submitted by a Birmingham firm for the insti- 
tution of a parcels delivery service on the lines of the system 
how in operation in Birmingham. 

CAUCASUS: Proposed Electric Байлау. —16 is reported that 
surveys are in progress for an electric railway from Titis to 
Vladikavkas and Beslauousk. The cost is estimated at 
£1,500,000. | 

DENMARK: The Metric System.—A Bill has now passed 
through both Houses of Parliament, authorising the adoption 
of the metric system of weights and measures. 

DEVONPORT: Electrical Exhtbition.—It is reported that 
an electrical exhibition will be held in the Public Hall during 
September next. 

FINCHLEY: Extension of Trams.—A new tramway between 
Whetstone and the top of Barnet Hill was opened for public 
service a few days ago. The line has been built by the Hert- 
fordshire County Council, and at Whetstone connects with the 
Middlesex County Councils tramway which runs via Finchley 
to the Archway Tavern, Highgate. The through fare from 
Highgate to Barnet Church, a distance of nearly 7j miles, is 
fourpence. 

GILLINGHAM: Electric Lighting Extensions.—At а recent 
meeting of the Gillingham Town Council it was resolved to take 
up a further loan of £5,000 for private lighting extensions, and 
also to instal a dust destructor ‘at the electric light station, 
which, it was estimated, would effect a saving of £60 a year 
compared with their present method of refuse disposal. 

GLASGOW: Electrical Contractors’ Dinner.—On the 2154 
ult.. at the Grosvenor Restaurant, was held the fourth annual 
dinner of the Glasgow local branch of the Electrical Contrac- 
tors’ Association. Mr. W. McWhirter presided, апа the 
croupiers were Messrs. W. C. Martin and R. D. Livingstone. 

Electro-preumatic Signalling.—It is reported that the Cale- 
donian Railway Company Lave accepted contracts for the in. 
stallation of a power plant for working points and signals at 
the Glasgow Central Station on the electro-pneumatic system. 

GREENOCK: Tramway Company's Report.—The revenue of 
the Greenock and Port-Glasgow Tramway Company during the 
last year amounted to £34,998, and the expenditure to £26,408. 
It is stated that the recent strike of shipyard workers has had 
a serious effect upon the revenue. The number of passengers 
carried during the year was 7,801,654, as compared with 
1,623,694 .during the previous year. 

LEITH: Tramway Track Erperiment.—The Leith Corpora- 
tion are at present experimenting with an improved system of 
causeway construction, in which narrow iron blocks are laid 
alternately with the usual granite setts. | 

LEYTON: Electricity Supply from a Netghbour.—A private 
resident recently asked the Leyton District Council whether 
they had any objection to his obtaining electrical energy from 
a local tradesman, and the Council, in their reply, stated that 
оп no condition could they give their permission to such a 
course. At a subsequent meeting of the Council the point was 
contested by Mr. Councillor Bussey. 

LONDON: /,.С.С. T'ramways.—The new route from Holborn 
to Stamford Hill was opened just, before Easter, as also the 

r 4 . | 


e n a | 
TENDERS INVITED AND 


AUSTRALIA.—The Australian Mining Standard states that 
at a recent meeting of the representatives of the Kew, Haw- 
thorn, Caulfield, Malvern, and St. Kilda Councils (V.) it was 
decided to recommend to their respective councils the con- 
struction of an electric tram service. The report recommends 
that the work be proceeded with on the lines submitted by 
Messrs. Noyes Brothers, electrical engineers. Ву laying the 
line with sleepers the cost is estimated at £72,670, irrespective 
of the alterations to water-mains and sewers. Messrs. Noves 
Brothers have estimated the revenue of the line at £14,120 
per annum, equalling 7s. 7d. per capita per annum, based on a 
population within half a mile of the line, or 3s. 9d. per capita 
on the total population, being 8'75d. per car mile. Figures of 
expenditure per annum vary from £8,000 to £8.9C0. It is pro- 
posed that the money for the construction of the line be jointly 
borrowed. but that the annual liabilitv for loss to each municipal- 
ity be limited to £200. as between the councils; any further loss 


extension from Shoreditch to Norton Folgate. A two-minute 
service, with halfpenny fares, will be instituted. 

Billingsgate Market.—' The London City Corporation have re- 
cently installed the electric light at this market, and thereby 
effected a reduction of £1,000 per annum in the lighting bill. 

MIDDLESEX: Light Railway Complction.—The contract tor 
tramway No. 14 (Great North Koad) Light Railway Order, 1903, 
has been completed by Messrs. Dick Kerr and Co., at a cost ot 
£14,545 9s. 5d., made up as follows :—Track work, £6,552 195. 5d. ; 
widenings, £7,992 10s. 2d. The estimated cost of the line, on 
a schedule of prices, was £14,500. 

PONTYPRIDD: Z.0.T. Tramway Inspection.—Last week an 
inspection was made by the Doard of Trade otlicials of the 
Rhondda section of the Pontypridd tramway system. The in- 
spector, Major Druitt, R.E., expressed himself as satisfied, and 
issued a provisional certificate to enable the Council to commence 
operation on Good Friday. 

PRESTON: /ncreased. Tram Fares.—The Preston Town 
Council have resolved to increase workmen's tram fares from 
ld. to lid., because the earnings of the workmen's cars so far 
have been only 43d. per mile, and the working expenses nearly 
6d. per mile, the total losses on these cars for the year being 
£1.000. lt was also decided to institute fixed stopping places. 

KENFREW: Proposed Electric Inghting.—The Gas Com- 
mittee of the Town Council recently had under consideration 
the carrying out of the powers of the Burgh under their Elec- 
tric Lighting Order. The gas manager has been instructed to 
prepare a report upon the question of utilising part of the spare 
ground at the gas works for the erection of an electric light 
station, the motive power to be gas engines. 

SMETHWICK: Provisional Order Transfer.—The terms upon 
which the electric lighting provisional order granted to the 
Urban District Council in 1898 is to be transferred to the 
Birmingham and Midland Tramways Co. are the payment by 
the latter of the sum of £724 7s. 114., and a lease of 35 years 
from August 12th, 1902. The Council has the right to require 
the re-transfer of the order every seven years from that date. 
The pecuniary consideration is the agreed amount of the 
Council's costs in obtaining the order and opposing bills pro- 
moted by the Shropshire, Worcestershire, and the Staffordshire 
Electric Power Со. 

SOUTH SHIELDS: Tramway Ezxtension.—A new section of 
the municipal tramway system has been inspected by the Board 
of Trade, and opened to the public a few days ago. This new 
extension connects the Stanhope Road and Slake Terrace termini 
at Tyne Dock, and establishes a circular route via the existing 
lines. Its length is half a mile, and its construction involved an | 
expenditure of £8.000. 

WALTHAMSTOW.—A letter from the North Metropolitan 
Electric Supply Power Co., offering to supply current in bulk 
has been received. The proposition is not to be entertained. 

WEST HAM.—The Tramways Committee have approved s 
bonus scheme drawn up by the manager (Mr. H. E. Blain) for 
motor men and conductors, for general efficiency, punctuality, 
and good conduct. There is further to be a bonus for motor 
men in connection with current consumption. The Borough 
Treasurer, reporting upon the estimates for the year 1907-8 
says, with reference to the current year, he has credited the 
Borough rate with the product of a 2d. rate, estimated at £9,668, 
as surplus from the tramway undertaking. It had been sug- 

ested that а further sum in relief of the rates might be given, 
but the consideration of this, in his opinion, ought to be 
postponed until the accounts for the financial year were com- 
pleted, and after the committee decided what sum shall be trans- 
ferred to the reserve fund, &c. With regard to the ensuing 
twelve months he had gone into the figures, and after con- 
sultation with the Tramways Manager, he recommended that 
a sum equivalent to the product of a 2d. rate be taken to the 
credit of the Borough rate for the coming year. The Committee 
have approved of this. report. 


PROSPECTIVE BUSINESS 


to be borne according to the valuation of property half a mile 
each side of the line. Profits, it is also proposed, shall be 
divided proportionately according to valuation. 


BARKING.—Tenders for the following plant are required 
by April 9th :—(1) Rotary converters and transformers ; (2) high- 
tension and low-tension switchboards; (3) cables, joint boxes, 
bare copper wire, &c. Particulars from Mr. H. L. Howard, 
engineer and manager, Electricity Works, Barking. 


BRISTOL.—Tenders are required for arc-lamp carbons, d.c. 
motors and starters, and joint and junction boxes during the 
forthcoming twelve months. Fee, two guineas (returnable). 
Particulars from the City Electrical Engineer, and tenders by 
April 9th. 

ECCLES.--Extensions to the electricity works are to be made 
at an estimated cost of £2,400, in order to provide energy for 
the tramways. 
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EDINBURGH.—Tenders for stores for the Electricity Supply 
Department are required by April 8th. ‘Tenders to the Town 
Clerk. 

GLASGOW.—Tenders are invited by the Tramways Com- 
‘mittee for annual stores. Particulars from the Tramways 
Manager, and tenders to the Town Clerk by April 8th. 


HANDSWORTH.—The Council invite tenders by April 24th 
for extension pipework (Contract No. 18), in connection with 
the electric light and power supply. Particulars from the con- 
sulting engineers, Messrs. Kennedy and Jenkins, 17 Victoria 
Street, Westminster, London, and tenders to the Town Clerk. 


ITALIAN NAVY.—The Commercial Intelligence Branch of 
the Board of Trade are notified by the British Vice-Consul at 
Spezia that tenders will be received by April 15th, at the Royal 
Arsenal (Contract Ottices) of Spezia, for supply to the Italian 
Navy at Spezia of two three-phase 100 kw. commutators for the 
estimated total value of 11,000 lire (about £440). A deposit of 
1,100 lire (about £44) will be required to qualify any tender. 
Tenders shovld be made out on Government stamped paper, 
which can be obtained from the Italian Consul. 


LONDON: London County Council.—Tenders are invited for 
the supply and delivery of the undermentioned rails, which will 
form the subject of two contracts, namely :—(i.) About 1,850 
tons of steel girder track rails and fastenings (to be made by 
the acid process), and (ii.) about 600 tons of steel slot rails and 
conductor tee rails. "These rails are required in connection with 
the reconstruction for electrical traction of further portions of 
the London County Council Tramways. Particulars are obtain- 
able from the Council's chief engineer, at Spring Gardens, and 
tenders should be sent to the Clerk of the Council not later than 
April 23rd. 

Hackney.—Tenders are required by April 18th for engine 
foundations and builders’ work at the electricity works. Раг- 
ticulars from Mr. R. Hammond, 64 Victoria Street, Westmin- 
ster, and tenders to the Town Clerk. 

[slington.—The electricity department requires tenders for 
the supply of rail .borne bituminous small coal. Particulars 
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from the Borough Electrical Engineer, and tenders to the Town 
Clerk by April 10th. 

MANCHESTER.—The Tramways Committee invites tenders 
for the supply of car-wheel tyres and pitch for paving purposes. 
Particulars from Mr. J. M. McElroy, the general manager, 55 
Piccadilly, Manchester, and tenders to the Chairman of the 
Tramways Committee by April 9th. 

NEWTON ABBOTT.—The Council requires tenders by April 
12th for providing wires, fittings, bells, and instruments for fire 
brigade calls. 

NEW SOUTH WALES RAILWAYS.— Tenders are invited by 
May 8th for the supply, delivery, erection, and maintenance of 
a 5,000 kw. turbo-alternator, with condensers, motor-driven air 
pump, and accessories. Particulars from the Electrical Engineer 
for Railways, 51 Phillip Street, Sydney. 

SPAIN.—H.M. Consul at Bilbao (Mr. A. Maclean) reports 
that Don Julian Soriano y Gurruchaga has petitioned the Minis- 
ter of Fomento, Madrid, for the concession for a funicular 
electric railway from Bilbao to the neighbouring village of 
Begoña. of a proposed length of 657 metres, to be used for goods 
and passengers. 

SUNDERLAND.— Tenders for stores for the tramways 
department are required by April 11th. Particulars from the 
general manager, and tenders to the Town Clerk. | 

TURKEY.—Tenders will shortly be invited at Constantinople 
for an electric tramway and lighting scheme for Adrianople. 

VICTORIA (AUSTRALIA).—Tenders are invited, not later 
than May "7th, by the Deputy Postmaster-General, Melbourne. 
for the supply and delivery at Melbourne of two telephone 
switchboards. Tender forms, specifications, &c., may be ob- 
tained at the ойїсе of the Commonwealth representative in 
London, 72 Victoria Street, Westminster, and also at the General 
Post Offices, Melbourne, Svdnev, Brisbane, and Adelaide. A 
deposit of 5 per cent. 15 required on all tenders up to £1,000, and 
24 per cent. on any additional amount. 

WALLASEY.—Stores for the Electrical Department are re. 
uired by April 15th. The contract covers the period ending 
June s0th, 1908. Tenders should be sent to the Town Clerk. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—According to advices received by the Aus. 
tralian mail, the Federal Postmaster-General has signed con- 
tracts for 9,000 of the latest Ericsson telephones, costing about 
£27,000. Of these 4,000 are to be delivered before June 30th, 
and the balance as soon as possible after that. 


The South Australian Postmaster-General's Department 
has accepted the following tenders :--10.000 No. 5 porce- 
lain insulators at 4 716d. each; 5,000 No. 6 porce- 
lain insulators at 2174. each; 2,000 No. 8 porcelain in- 
sulators, at 1 4'5d. each; Dalgety and Company, Ltd. Three 
tons phosphor bronze wire (70 lb. to the mile), at £139 5s. 9d. 
per ton; one ton phosphor bronze wire (50 lb. to the mile), 
for the sum of £139 5s. 9d. ; George Wills and Co. Five tons 
galvanised iron wire (400 lb. to the mile), at £13 16s. 6d. per 
ton; one ton galvanised iron tie wire (60 lb. to the mile), for 
the sum of £18 бз. 6d. ; R. Johnson, Clapham, and Morris, Ltd. 
Ten tons hard-drawn copper wire (100 lb. to the mile), at 
£127 16s. 33d. per ton; the British Insulated and Helsby 
Cables, Ltd. Ten miles No. 18 insulated copper wire, at £7 
per mile; W. T. Henley's Telegraph Works Co., Ltd. 


CHELTENHAM.—The following tenders have been accepted 
by the Corporation :—1.000 kilowatt turbo-generator and acces- 
‘sories, Messrs. C. A. Parsons and Co., £4,780; condensing plant, 
Messrs. Willans and Robinson, £1.522 5s.; steam, exhaust. con- 


о &c., pipes and valves, Messrs. Edward Le Ваз and Со., 


LEEK.---A contract has been arranged with the Vacuum Oi: 
Co. for the supply of oil for one year. 

LONDON AND GLASGOW ENGINEERING AND SHIP- 
BUILDING CO.—Messrs. Marshall Fleming and Jack, of 
Motherwell, have received an order for four 60-ton overhead 
electric cranes for the new boiler shops of the London and Glas- 
gow Engineering and Iron Shipbuilding Co. at Glasgow. 

LONDON: (‘helsea.—The Council has placed an order with 
the National Telephone Co., Ltd., for supplying and fitting 
fifteen instruments for inter-communication purposes in the Town 
Hall, at £46 10s. 

Stepney.—The Borough Council has agreed to the re- 
commendation of the Electric Lighting Committee to obtain 
two more under-feed mechanical stokers from the Under-Feed 
Stoker Co., Ltd., at £433 6s. 8d. The committee further recom- 
mended the acceptance of an offer made by Messrs. Babcock and 
Wilcox to supply two further boilers at a cost of £4,240, but 
the report was withdrawn. The offer was made as a consequence 
of negotiations that have taken place between the committee and 
Messrs. Babcock and Wilcox, in connection with making pro- 
vision for next winter's load. 

WALTHAMSTOW.—The Council has placed an order with 
Fry Bros. to double the tramway track from Shernhall Street 
to the Chestnuts Farm, on a schedule of prices, and on an under- 
taking that the work will be completed by May 1st. The Council 
has also accepted the tender of White, Jacoby, and Co., at 
£78, for rewinding two armatures. 


COMPANIES' MEETINGS AND REPORTS 


AIRDRIE AND COATBRIDGE TRAMWAYS CO.—At the 
annual meeting held in London last week, it was stated that 
the revenue for last vear amounted to £11,871, and expenditure 
to £8.452. £1,250 has been placed to depreciation, and a divi- 
dend of 5 per cent. is declared; £730 is carried forward. Capi- 
tal expenditure during the year amounted to £507, the total 
under this head now standing at £66.515. The chairman stated 
that the question of working motor-omnibuses in connection 
UR the tramways was receiving the consideration of the 
board. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY 
CO.— The annual general meeting was held in London last 
week, when the report given in our issue for March 21st was 
adopted. Mr. A. H. Sanderson. chairman, who presided, said 
that in many respects 1906 had been a record vear. and the 
progress shown could be regarded as satisfactory from every 
point of view. Dealing with the balance-sheet. he said that 
during the year the 6 per cent. second preference shares had been 
increased to 2149.667. Capital expenditure now amounted to 


£390,168, of which £28.630 had been expended during 1976. 
The largest amounts now being spent on capital account were 
in respect of mains, and the directors regarded this expenditure 
with satisfaction, because it was a healthy sign of the vitelity 
and progress of the business. During the past year there had 
been an increase in revenue of 24.650 from the sale of current 
and meter rentals, and in spite of the fact that arbitration over 
the sale of the Poole and district electric tramways had been 
rather adverse to the company, the total receipts showed an 
increase of £3.991. The expenses on coal. fuel, oil, waste. and 
water had increased to £1,024. which should not cause surprise 
in view of the fact that 604.472 units were generated in excess 
of the previous vear. The umits sold showed an increase. of 
50 per cent.. and the cost of producing same onlv 15 per cent. 
£4.000 had been added to depreciation account. The dividend 
received from. the Richmond Company amounted. to £5.575. 
The directors considered the company's application for а Pro- 
visional Order for Swanage had been made at ап opportune 
moment, and business in that district would be developed as 
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quickly af possible. The chairman pointed out that between 
January lst and March 25th of this year 123 new consumers 
had been added to the mains, representing an equivalent of 
4,400 8-c.p. lamps. 

BROMLEY (KENT) LIGHTING AND POWER CO.— 
The directors’ report for the year 1906 shows а net profit 
ot £10,528, after allowing for debenture interest, &c. Ап 
interim dividend of 4 per cent. per annum for the half-year was 
paid in October, and a further dividend for the last half-year 
1s recommended at the rate of 7 per cent. per annum, making 
a total dividend of 54 per cent. for the year. £3,000 is placed 
to the reserve, and a balance of £313 is carried forward. At 
the meeting on March 25th the report and accounts were 
adopted. 

CORK ELECTRIC TRAMWAYS AND LIGHTING CO.— 
The report for the year 1906 shows receipts amounting to 
£49,410, and expenses £30,060, a total of £19,329. Adding the 
balance brought forward from 1905, and deducting the interest 
on debentures, there remains a net balance of £15,796 5s. 8d. 
The directors recommend a 5 per cent. dividend on the ordinary 
shares, and carry £702 to new revenue account. The total con- 
nections now amount to 569 kw. as against 326 kw. for the 
previous year. The traflic receipts show a small decrease of 
£67 6s. 2d. as compared with the receipts for 1905. The 
capital expenditure during the year amounts to £10,832 118. 10d., 
which has been expended mainly in connection with the contract 
for lighting the Cork military barracks, house services, and 
-ables. In June last the capital of the company was increased 
to £250,000 by the creation of 1,000 ordinary shares and 1,000 
5 per cent. cumulative preference shares of £10 each. The prefer- 
ence shares were offered for subscription to the shareholders at 
£11 per share, 827 shares being applied for and allotted. During 
the year additional debentures to the extent of £4,000 were 
also issued. 

FOLKESTONE ELECTRICITY SUPPLY CO.—The report 
for 1906 shows а profit on revenue account of £10,559, and 
after allowing for interest on debenture stock, dividend on pre- 
ference shares, &c., and carrying £2,000 to depreciation fund, 
there is a net balance of £2,056 available for distribution. Ап 
interim dividend of 4 per cent. has already been paid, and the 
directors now recommend a dividend of 7 per cent. (making 
54 per cent. for the year), leaving a balance of £306. The 
equivalent of 76,957 8-c.p. lamps were connected up to Decem- 
ber lst. А further issue of £15,000 45 per cent. debenture 
stock was made during the year at 2 per cent. premium. 

GATESHEAD AND DISTRICT TRAMWAY CO.—Mr. C. R. 
Green, who presided at the annual meeting last week, said that 
the revenue for the year amounted to £50. 629, an increase of 
£2,870 over the previous year. The balance available for distri- 
bution amounted to £20,333, £3,000 had been placed to depre- 
ciation and reserve fund; a full dividend on the 6 per cent. and 
5 per cent. shares was recommended, and 6 per cent. on the 
ordinary shares. Under the new agreement with the County of 
Durham Electric Power Distribution Company, for the supply 
of electrical energy, а sum of £3,392 has been saved, against 
the estimated £2.000. The amount carried forward was £623. 
The number of passengers carried during the year was 11,859,565, 
an increase of over half a million compared with 1905. 

GREENOCK AND PORT GLASGOW TRAMWAYS.—The 
total revenue for last vear amounted to £34,998, and the ex- 
penditure to £26,408. The net profit is £8,589, and the directors 
recommend a 5 per cent. dividend on the preference shares and 
3 per cent. on the ordinary shares. The arrangement with the 
Greenock Corporation, under which the local authorities took 
over the maintenance of the roads on which the tramways are 
laid within Greenock, led to considerable friction, and has had 
to be cancelled. 

GUILDFORD ELECTRICITY SUPPLY CO.—A dividend of 
4 per cent. on the ordinary shares is recommended. The revenue 
last vear amounted to £5,975 and expenditure to £3,307. There 
is a balance on the revenue account of £2,667 after writing off 
£500 for depreciation and £225, the balance of the suspense 
account for law costs. After providing for interest on deben- 
tures, the dividend on preference shares, and placing £250 to 
the reserve fund, there is a net revenue of £756. The balance 
carried forward is £187. Consumers now number 525. Capital 
expenditure to date is £51,518, and the total capital receipts 
£48.111. In consequence of this over-expended balance, the 
directors propose to issue shortly further ordinary and prefer- 
ence shares, and also the balance of the debentures in order to 
meet the Company's increasing business. 

SOUTH LONDON ELECTRIC SUPPLY CO.—The annual 
meeting was held at Cannon Street Hotel on Thursday. The 
company’s report, given in our issue for March 21st, was adopted. 
The chairman stated that it was particularlv interesting to 
notice that the output for power purposes showed an increase 
of 40 per cent. This was due to the fact that a special depart- 
ment had been organised, which dealt solelv with the electrical 
equipment of factories and business premises, and also to the 
further reduced prices for current which had been brought 
about in order to meet severe competition. The amount spent 
in opposing the power Bills during the last Parliament session 
had, he was pleased to say, been reduced from £1.959 in 1905 to 
£327. Some reference was made in the chairman's speech to the 


electric power Bil!s cealing with London which are now pending 
in Parliament. | 

MERSEY RAILWAY CO.—The report for the half-year 
ending December 31st, 1906, shows that 5,271,524 passengers 
were carried, exclusive of season ticket holders, as against 
4,957,840 for the corresponding period of 1905. ‘The train 
mileage was 416,555, compared with 417,683 during the last 
six months of the previous year. The total receipts amount to 
£47,359, an increase of nearly £35,000. Working expenses, ex- 
clusive of pumping, ventilation, and lifts, amounted to £51,963, 
the percentage being 67:49, against 69:16 per cent. The ex- 
penditure upon pumping, ventilation, hydraulic lifts, amounted 
to £3,921 (8°28 per cent.), compared with £35,857, or 871 per 
cent. With regard to the action between the Company and 
Birkenhead Corporation, in connection with the running of 
motor omnibuses, the Company does not intend to continue this 
service until the final appeal of the Birkenhead -Corporation to 
the House of Lords has been decided. The net revenue accouni 
shows receipts payable by the British Westinghouse Co. of 
£16,925, but it is stated in the report that of this amount two 
sums of £500 each are disputed by the Company. 

The meeting was held on ‘Thursday, when the report and 
accounts were adopted, after some adverse criticisms from share- 
holders. The chairman of the company, Mr. James Falconer, 
stated that the progress of the company had been continuous 
from the time electric traction was put into operation. In the 
December half of 1902, which was the last half-year under the 
old system of steam working, the number of passengers, includ- 
ing season ticket holders, carried was 5,357,000, while for the 
past half-year the number carried was 6,275,000. The gross 
traffic receipts for the December half of 1902 were £29,470, and 
for the past half-year they were £47,559. The receipt per 
passenger carried was not so great, as a larger number of pas- 
sengers had travelled third-class instead of first. The increased 
prosperity was the outcome of the new service they had been 
able to give to the public, which, as regarded speed, frequency 
of trains, good air, and proper ventilation, compared with any- 
thing in the country. In the discussion which followed, the 
suggestion was made that the company should be purchased by 
the Liverpool Corporation or some other similar body. The 
chairman, in reply, pointed to the increase of 60 per cent. in the 
traffic receipts as an indication that the undertaking was capable 
of expansion. Complaints had been made that the company o. 
not carry goods, but this would be impossible under existing 
conditions. It would be absolutely necessary to have a connec- 
tion at the Liverpool end with one of the great railway systems 
there. For this, further capital would be required, and this did 
not rest with the company alone. 

METROPOLITAN ELECTRIC TRAMWAYS.—The directors’ 
report for the year 1906 states that the total revenue from all 
sources amounted to £242,882 16s. 8d., but out of this sum the 
directors are reserving until next account £27,476 8s., being 
one-half of the dividends received from the North Metropolitan 
Tramways Company during that year. The traffic receipts 
amounted to £179,600 3s. 3d., showing an increase of £39,559 
13s. 7d. The profit and loss account shows a net credit balance 
of £39.742 18s. 2d. after providing £8.270 for renewals and 
reconstruction, and writing down preliminary expenses and 
other items by £3,232 14s. Adding the amount brought for- 
ward from 1905 there is а total of £44,444 10s. 14. to be dealt 
with. Out of this there has been paid the dividend of 5 per 
cent. for the year on the preference shares, amounting to 
£25.000. The directors recommend that a dividend of 4 per 
cent. be paid on the ordinary shares for the year, and that the 
balance of £3,791 Os. 6d. be carried forward to next account. 
In March, 1906, the company issued £76,200 debenture stock as 
fullv paid in exchange for the like amount of 3j per cent. de- 
bentures in the North Metropolitan Tramways Company. This 
stock carries interest at the rate of 55 per cent. per annum up 
to and including December 31st, 1908, and thereafter at the 
rate of 44 per cent. per annum. The debentures:so acquired 
have been surrendered and cancelled, the company's liability. to 
the North Metropolitan Tramways Company in respect of the 
balance due on the purchase price of the Middlesex tramways 
being correspondingly reduced. A further £2.300 North Metro- 
politan debentures have been acquired by purchase in the market 
and cancelled. At the close of the year the company’s in- 
debtedness in respect of these debentures stood at £52,700. At 
December 31st, 1906. the issued capital of the company was :— 
£500.000 in 5 per cent. cumulative preference shares of £1 each, 
fully paid : £391,337 in ordinary shares of £1 each, fullv paid; 
£314.016 in deferred shares of £1 each, fully paid; £350,000 in 

J per cent. debenture stock: and £76.200 in 55 per cent. deben- 
ture stock. At December 31st, 1906. there were open for traffic 
29.625 miles of tramway. The number of passengers carried 
were 36.318.774, and the car miles run 3,975,463. Тһе average 
receipts per car mile were 10:84d. and per passenger l'18d. The 
companv now owns 190 cars. 

North Metropolitan. Tramways Company.—On March 51st, 
1906, the North Metronolitan Tramways Company surrendered 
to the London County Council the lease of the Council’s northern 
tramways. A return of canital out of the proceeds of the sur- 


‘render, amounting to £3 10s. per share. was authorised by the 


shareholders of that company in July last, and since the close 
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of the year has been sanctioned by the Court and paid. The 
proceeds have been applied in paying off the temporary loans 
of £220,059, appearing in the balance-sheet, and providing for 
the redemption of the outstanding 34 per cent. debentures of the 
- North Metropolitan Tramways Company. The company re- 

- ceived dividends from the North Metropolitan Tramways Com- 

pany of 14s. per share for the year ended December 315%, 1906. 

arrow Road and Paddington Tramways Company.—The pur- 
chase of the Harrow Road and Paddington tramways was com- 
pleted on August 16th, upon the terms mentioned in the pre- 
vious report. Under the provisions of the Harrow Road and 
Paddington Tramways Act, 1904, the Harrow Road Company, 
upon the completion of the sale, went into voluntary liquidation. 
The liquidator has made a return of capital amounting to 
£3 15s. per share. 

Electric Power Supply.—The company’s investment in the 
North Metropolitan Electric Power Supply Company, inclusive 
of loans, amounted at December 515% last to £380,988 1s. It is 
yielding an encouraging return and the directors consider that 
the business of electric power supply is developing satisfactorily. 
The revenue from the sale of current was £43,685 15s. 8d., an 
increase of £11,420 3s. 5d. upon the уаш year. Electricity 
is being supplied in Barnet, Hertford, and Enfield, and lighting 
orders for tie districts of Cheshunt, East Barnet Valley, Ware, 
and Wealdstone have been obtained, and an agreement has been 
made with the Wembley Urban District Council to take over 
the lighting order obtained от authority. 

The meeting was held on Wednesday last week, Mr. Emile 
Garcke presiding. The main point in his address was on the 
question of fares. He said there was no doubt in the minds 
of tramway directors that the tendency to reduce fares had 
been carried too far. In the days of horse tramways, the average 
far was 1:64. per passenger; with steam it was 1`34., and now, 
at a time when most of the tramways were worked electrically, 
the average fare was only 1`14., with much greater facilities 
and longer distances. The Metropolitan Electric Tramways Co. 
felt that the limit had been reached, and protested against any 
further reductions. Readjustment- of fares was necessary, and 
this was under the consideration of the Board. The reduction 
in fares had been brought about by the subservience of local 
authorities to Socialistic demands, with the result that one class 
of passenger suffered at the expense of others. He maintained 
that workmen were carried too cheaply, and this was one of the 
many reasons why a traffic board should be established, not onl 
for London, but for the whole of the United Kingdom. Wit 
regard to the power supply question, the North Metropolitan 
Electric Power Supply Co., with which the tramways company 
was intimately associated, although outside London, had, for 
the past three years, been put to expense in fighting the London 
County Council, and he hoped the recent change in the con- 
stitution of the Council would lead to their being left alone in 
this matter. The retiring directors, Mr. Gareke and Mr. 
Madgen, were re-elected, and the report and accounts adopted. 

SOUTHPORT TRAMWAYS CO.—Presiding at the annual 

meeting in London last week, Mr. J. S. Raworth said that dur- 
ing the year the whole of the company’s shares in the Birkdale 
and District Electric Supply Company had been sold, and this 
had enabled the directors to wipe off the balance on loans of 
£5,615. There was a balance left of £2,588, which had been 
placed in reserve for the reason that during the last four or five 
years no amounts had been placed to depreciation. The posi- 
tion of the company, however, was improving. 
" THE KIDDERMINSTER AND DISTRICT ELECTRIC 
LIGHTING AND TRACTION CO.—The company’s report for 
1906 shows a revenue of £7,700, an increase of £700 over the 
previous year. А dividend of 44 per cent. has been declared. 

THE WYCOMBE (BOROUGH) ELECTRIC LIGHT AND 
POWER COMPANY.—The report for the year ended December 
315%, 1906, shows that the connections have increased from 
40,983 to 46,048, equivalent 8 candle-power lamps. There is a 
profit of £4,439, and after paying interest on debentures and 
outstanding accounts, £3,096, and a proportion of the cost of 
exhibition expenses, £96, there remains a balance of £1,247. А 
` dividend of 2 per cent. for the year is recommended; £200 is 
placed to the reserve fund for depreciation of plant, and £100 
to reserve for bad and doubtful debts, leaving a balance of £147 
to be carried forward to next year's accounts. 

WILLANS AND ROBINSON.—The report for last half-year 
of 1906 states that, after writing off £6,774 for depreciation, 
the business at Rugby show a profit of £22,797. The loss at 
Queen's .Ferry amounts to £12.204, comparing with £10,620 in 
the corresponding half-year of 1905. The report points out 
that the increase is due to temporary causes, and better figures 
. are expected for the current half-year. As the loss includes 

£7,611 for depreciation and a contribution of £2.538 for de- 
benture interest and directors’ salaries, the true loss is a 
small one, and does not greatly exceed the expenditure which 
wculd be incurred for upkeep and maintenance if the works 
were closed. The works are kept open on a small scale mainly 
to enable the company to offer them for sale as a going con- 
cern. The net result for the two places is a profit of £10.593 
for the half-year, compared with a loss of £6,555 in the pre- 
ceding corresponding half-vear of 1905. The directors соп- 


gratulate the shareholders upon the growing success of the: 


effort to create new branches of businessat Rugby, to take the 
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lace of those which, through the operation of varieus causes, 
have ceased to be profitable. The half-year’s profit at Rugby, 
if it could be distributed, would suffice to pay substantial divi- 
dends upon both classes of shares. Under the present arrange- 
ments the profit cannot, of course, be distributed, firstly, be- 
cause the loss at Queen’s Ferry cancels a large part of it; 
secondly, -because all that is left after that deduction, and, in. 
fact, all the profits it will be possible to earn for some years, 
will be required to make good the accumulated loss shown in 
the balance-sheet, plus the further loss which must accrue 
when the Queen’s Ferry works are sold, necessarily at a price 
greatly below that at which they now stand in the accounts. 
Under the circumstances, the directors strongly recommend 
that application be made to the High Court lor permissiorr 
to reduce the capital by an amount sufficient to cancel the 
loss. If permission is granted, based upon an equitable 
arrangement between the two classes of shareholders, there is 
every reason to hope for an early resumption of dividends. A 
scheme has been drawn up, after consultation with many of 
the larger shareholders and with the assistance of eminent 
counsel, and it is believed to fairly balance the claims of the 
two classes of shareholders, and to be beneficial to both. If 
the scheme is carried through promptly the profits of the cur- 
rent half-year should be available for division at the next 
ordinary meeting. 


NOTE ON BOILER PRACTICE 


E have received from а correspondent some notes regard- 

ing some points mentioned in Mr. G. Wilkinson's remarks 
in the Leeds discussion on Mr. Maxwells paper on Fuel 
Economy (see ELECTRICAL ENGINEERING, March "th, p. 438). 
With reference to heat values of coal, our correspondent draws 
our attention to what is known as the Mechanio. process for 
treating coal and slack by spraying with a solution of nitrates. 
By this simple means of adding oxygen to the coal, he says 
that very complete combustion of bituminous coal can be o 
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tained entirely withoüt smoke. A 300 hours’ trial of the system 
was found to result in the practical absence of soot. The 
second point referred to is the expansion of boilers, and a 
simple device, due to Mr. Marsh, of Reading, by which this 
can be compensated for, is described. This consists of a row of 
automatically compensating blocks, each independent, and made 
of brick, as shown in the rough sketch herewith. The space 
E is filled in with packing, 4; 'В, C, and the cover are all locse 
and can be stripped at any time the flue requires examining. 


“CATALOGUES AND: PAMPHLETS RECEIVED 

DYNAMOS, MOTORS, AND STARTERS.—A new catalogue 
from T. W. Broadbent; of Huddersfield, deals with a new line 
of single-phase motors, which are shortly to be placed on the 
market, and several types of bipolar and: multipolar continuous- 
current dynamos, and motors; together with starters of both open 
and enclosed pattefns. EAA | 

ELECTRICAL MEASURING INSTRUMENTS.—A cata- 
logue issued by the Electrical Apparatus Company contains par- 
ticulars of the moving coil insttuments for continuous currents 
of the switchboard and portable types manufactured by the 
American Instrument Company. ` 

INCANDESCENT LAMPS.—The British Thomson-Houston 
Co. have issued a booklet giving some results of tests of ''B. T. H.- 
Edison" incandescent lamps which were made at the Nationa) 
Physical Laboratory in connection with a controversy as to 
the terms of a proposed guarantee respecting candle-power 
limits, efficiencies, and useful life. Tests of another make of 
lamp, the makers of which had stated they would agree to 
the proposed guarantees, are also given, but do not show such 
good results. | | 


The New York Central Railway Accident.--A Reuter telegram 
from New York, dated March 27th, states that indictments оп 
charges of manslaughter in the second degree have been returned 
against the New York Central Railroad in the persons of Mir. 
Tra А. McCormick, the general superintendent, and Mr. Alfred 
Н. Smith, one of the vice-presidents of the company, in connec- 
tion with the wreck of an electric train at Bronx on February 
16th last. | E 
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LONDON ELECTRICITY SUPPLY STATISTICS 


A RETURN has been issued by the London pend 
relating to electricity supply in and around the 
London, showing the various authorities and the areas adopted 


1901-2 1902-3 


1903-4 1904-5 1905-6 


1898-9 1899-1900 1900-1 


under the Provisions of the Electric Lighting Acts, 1882 and 
1888, together with an analysis of the accounts for the year 
December 315%, 1905), according to 


ended March 518%, 1906 (or 


Council 
ounty of 


Average Load Factor per cent. 


the advance of electrical science it has become clear that current 
can be most conveniently supplied over a (аг larger area than 
those adopted for the earlier Provisional Orders; and, in fact, 
& larger area than the county itself is now considered by experts 
a -suitable unit for the purpose, as indicated by the recent 
applications for bulk supply powers made to Parliament. In 
order, therefore, to keep pace with this advance, an attempt 
has been made in the present issue to embrace a sufliciently large 
area to cover every industrial district of any importance in the 
neighbourhood of London, although in doing so it has been 
necessary to include a large proportion of purely agricultural 
land. In other words, the area embraced is that scheduled 
in the London County Council's Electric Power Bill. 
Particulars are given of every Provisional Order and special 
Act in the area mentioned above, together with details of 
those comparatively few cases in which competition exists. As 
a matter of fact, in Extra London no competition has been 
authorised, and, as is well known, besides the competition in 
the City of London, elsewhere in the county only a very limited 
competition takes place. 
The figures of plant capacity, output, &c., as well as those of 
capital expenditure and revenue and expenditure аге unfor- 


. tunately somewhat out of date, for information of this character 


to a much later period is available from other sources. Аз the 
purport of the report appears to be to give a comparison be- 
tween company undertakings and those of the municipalities, 
we give a curve which shows the respective load-factors and 
average price obtained per unit. The following table gives some 
further comparisons between Metropolitan Borough Councils and 
London companies for the past five years :—- 


1901-2. 1902-3. 1903-4. 1904-5 1905-6. 

‘Total capital raised at end of year— £ £ £ & £ 

Borough councils ... ... ... ... 2, 286, 292 2,633,058 2,951,988 4,716,261 5,328, 594 

Companies ... ... .. .. 9,121,070 10,571,885 11,815,101 12,257,449 12,528,668 
Expenditure charged to capital— 

Borough councils ... ... ... 2,305,404 2,812,850 3,067,603 4,863,756 5,448,524 

Companies: — sss sis yew eh ш die eh, ae ae с чш 9,531,894 10,957,008 12,165,769 12,246,376 12,728, 184 
Paid off loans and at credit of renewal, reserve, &c., funds— 

Borough councils ... Ert Cu. hbk divi 122,685 170,747 254,998 331,759 407,364 

Companies . .. ... .. . fs 694,562 809,491 940,786 1,818,147 1,878,086 
‘Total revenue in respect of working— 

Borough councils ... ... ... ... nee 259, 307 829, 106 400, 668 433.562 541,148 

Companies Wut. pu Тын пем. es 1,234,661 1,401,223 1,498,717 1,682,627 1,680,523 
"Total! expenditure in respect of working— 

Borough councils ... .. ... .. .. 173,442 193,909 216,816 231,235 269,884 

Companies  .. .. .. ... ... 678,905 706,535 716,927 755,002 757,879 
‘Total interest and dividends paid— 

Borough councils Ri BN s 62,305 79,269 93,019 136,751 164,042 

Companies... .. .. .. 471,045 569,468 646,834 737,659 748,242 
Surplus after payment of ditto— 

Borough councils ... .. ... 24,324 57,419 90,850 96,949 121,591 

Companies... .. .. .. ... 112,116 175,379 176,009 227,627 210,979 
Quantity in units of iode ort : - —— ——--- е "ES А x a тта 

Borough councils— Power and hea ‚988, 919, 

$ Private lighting 11,968,756 | 16,253,256 | 21,002,576 { 18,189,370 | 24 242,981 
Public lighting ... 4,767,300 5,725,712 6,960,561 8,251,054 9,181,983 
Total 16,736,056 21,978,968 7,963, 137 33,428,493 42,998,318 
‘Companies—Traction supply — — 3,313,730 18,515,610 18,211,137 
Private supply... 60,182,395 71,169,414 78,804,697 91,686,940 97,120,973 
Public lighting 2,553,659 3,334,749 3,823,494 4,032,080 4,214,624 
Total 62,736,054 74,554,163 85,941,921 109, 234,630 119,546,734 

Average price per unit obtained for private supply— 

Borough councils ... ... .. .. ee 6 6. s 3 -96d. 3:804, 3 594. 3:254. 2°90d.! 

Companies: оа Шы ue чы АДА ws шыс Эзе диз озы 4°79d. 4:564. 4:344. 4:064. 3°76d. 


1 Excluding St. Marylebone. 


whether the undertaking is owned by a municipality or company. 


The return was prepared under, the late Council, and is on a 
much more elaborate scale than usual. 
The area dealt with by the return is roughly in the form of 


an ellipse, and coincides on the north, west, and south with the 


area known as Greater London, with but slight exceptions; on 
the east the area dealt with extends to Gravesend on the south 
of the river and to Tilbury on the north. In previous issues 
this return has been limited in its scope to the undertakings 
in the county of London. It is pointed out, however, that with 


1st, 1907, tor all the London 
of the report. 


The charges in force for Januar 
undertakings are given at the en 


Central London Railway.—Notice has been given of the inten- 
tion of the Central London Railway Co. to apply to Parliament 
for leave to introduce additional provisions into their Bill now 
before Parliament for the purpose of constructing a short 
length of line in Wood Lane, connecting up the n line 
with the new line proposed in the Bill; the acquisition of lands, 
&c. 
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THE NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION 


"Г HE report of the committee for the усаг 1906 states that a 

lengthy discussion on the question of holding another elec- 
trical exhibition took place at the general meeting held on 
December 4th last. Some considerable pressure is now being 
brought to bear by the Manchester and Salford Corporations, 
and, having in view the fact that considerable financial support 
will probably be accorded by these corporate bodies, the com- 
mittee are of the opinion that the matter should be settled at 
the forthcoming meeting, which will be held on Tuesday next, 
April 9th. 

Status Bureau.—The sub-committee appointed at the last 
general meeting, consisting of Messrs. Max Byng (since retired), 
C. 5. Northcote, H. Oppenheimer, H. В. Unwin, and L. 
Thurnauer, have met, and a provisional scheme has been pre- 
pared for a statua bureau. Details, however, are not sutticiently 
matured for publication. 

Raw Material_—The continued rise in the price of raw material 
has been seriously considered, but it has been decided that the 
matter must be dealt with by the trade in sub-sections. 

Loaning of Goods.—]1t has been agreed that a special meeting 
of electrical fittings manufacturers should be called to deal with 
the loaning of goods for local exhibitions, &c., but owing to the 
pressure of other business it has not yet been possible to deal 
with this important matter. 

Municipal. Npecifications.—Several conferences have been held 
with the Incorporated Municipal Electrical Association, and a 
mutuallv satisfactory arrangement has been arrived at with 
regard to the terms and conditions of specifications issued by 
these bodies. Particulars of the agreed modifications will be 
issued as soon as the details have been definitelv completed. 

Railway Rates and Conditions, —A conference between dele- 
gates of the committee and the Railway Clearing House has 
taken place, and a proposal with particulars of packing case that 
would meet the requirements of the railway companies in 
regard to switchboards has been received from the Railway 
Clearing House and has been circulated amongst the members 
for their consideration. 

Owners’ ftisk.—Messrs. F. H. Nalder (Nalder Bros. and 
Thompson, Ltd.) and A. В. Anderson (Ferranti, Ltd.) 
have attended deputations to the Board of ‘Trade as representing 
the association. It is hoped good results will accrue. 

Standards Committee.—In addition to being represented. on 
the Standards Committee by Messrs. Nalder and Northcote, Mr. 
Elphinstone, of Messrs. Elliott Bros., now represents the as- 
sociation on the British Association Screws Committee. 

Insurance.-- Мапу members have been enabled to obtain an 
appreciable reduction on their insurance rates. The committee 
call the particular attention of the members to this important 
point, as a greater saving can undoubtedly be effected when the 
combination becomes stronger. 

Electrical Trades Benevolent: Institution.—The balance sheet 
of the Electrical Trades’ Benevolent Institution shows £1,135 
105. 6d. invested ог in hand. The committee wish to gratefully 
acknowledge Mr. C. 5. Northcote's kind offer to allow the use 
of his offices for the purposes of the Benevolent Institution 
without charge. The thanks of the committee are also due to 
Mr. Justus Eck (Union Electric Со.), who has distributed 
several thousands of copies of the rules of the institution 
amongst likely subscribers and parties benefiting by the electrical 
industry. 

Conduit Manufacturers.—The Electrical Conduit Manufac- 
turers have agreed to adopt the specifications of the Standards 
Committee, and have formed themselves into an assoclation for 
the better safeguarding of their particular interests. 

Tnstrument а meetings of this 
section have been held, and it is confidently hoped their interests 
will be improved, one of the objects being the standardisation of 
electrical instruments. 

Tele phones,—Meetings of the firms interested in this section 
have been held with a view to the standardisation of prices. 

Motor Starters.-_-The committee regret to report that at a 
meeting of the firms interested this branch of the trade was 
very inadequately represented. The few makers who did attend 
were unanimous in the opinion that much useful work could be 
done if the Motor Starter Manufacturers generally would give 
their support. 

Cables —-Meetings on this matter have been held and а sub- 
committee appointed. 

The committee invite suggestions from members as to any 
other sub-sections that it may be considered advisable to 
formulate. 

Local Echibitions.—'The committee are unanimous in recom- 
mending that the decision arrived at last vear, not to exhibit at 
these exhibitions unless freed of all charges and expenses, be 
firmly maintained. 

Wholesale Electric Traders Association.—Mr. F. H. Nalder 
and Mr. H. Oppenheimer have been elected on the committee of 
this association as representing the Manufacturers’ Association. 

flonorary Organising Secretary.— Mr, С. М, Northcote having 
resipned. from the committee owing to his having severed his 


connection with the trade, the committee have appointed him 
honorary organising secretary to the association. 

New Offices.—Since the beginning of the present year the 
registered address of the association has been Dartmouth House, 
No. 2 Queen Anne's Gate, Westminster. 

Finances.—The financial report of the past year shows that 
there is a credit balance of £117 7s. 7d., in addition to the £10) 
invested in Consols, 

The present number of members of the association is 59, and 
it is to be hoped that this number will be largely increased 
during the present vear. 

One-third of the committee retiring by rotation will again put 
their services at the disposal of the association, and the report 
concludes with the hope that members will exert themselves in 
bringing within the association those firms who, although 
eligible, have not vet joined, thus increasing the permanent 
usefulness of the organisation. 

An article on the objects and aims of the Association appeared 
in our issue for February 28th. 


MISCELLANEOUS BUSINESS NOTES 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
At the examination of Е. Н. E. Raymond Phillip, electrical 
engineer, at the Liverpool Bankruptcy Court last week, it was 
stated that his liabilities were £304 and his assets 16 shillings. 

The Otto Electrical Manufacturing Co., Ltd., is to be wound 
up voluntarily. Mr. J. W. Beever, Cooper Street, Manchester, 
has been appointed liquidator. 

It has been decided to voluntarily wind up the Severn Electric 
Launch Co., Ltd. Mr. W. Е. Whittaker, 156 Wellington Road, 
Dudley, is liquidator. 

The Kalgoorlie Electric Power and Lighting Corporation, Ltd., 
is to be wound up voluntarily. Mr. Н. M. Willis, 139 Cannon 
Street, London, is liquidator. 

The English Electric Carbon Co. is to be wound up volun- 
tarily. Mr. J. S. Wynne, 6 Coedyfelin Road, Brymbo, Wrex- 
ham, has been appointed liquidator. 

A meeting of the City and Suburban Electric Carriage (1903), 
Ltd.. will be held at 11 Ironmonger Lane, London, E.C., on 
April 30th, at 11 a.m., to hear the liquidator’s account of the 
winding up. 

A supplemental dividend of 1s. 534. in the £ will be paid, in 
the bankruptcy of R. Foster and Co. (also trading as the Nelson 
Electrical Engineering Co.). at the offices of the Official Receiver, 
14 Chapel Street, Preston. cn April 9th. 

A meeting of the Electrie Traction Co. is to be held at 11 
Ironmonger Lane, London, at 11a.m.. for the purpose of hearing 
the Liquidator's account. of the winding-up. 

PERSONAL.— Mr. Н. B. Maxwell. Burgh Electrical Engineer 
at Partick, has resigned, having accepted a position with Messrs. 
Reunert and Leuz, of Johannesburg. He sails for South Atrica 
in Мау. 

Mr. J. К. Catterson-Smith has been appointed assistant lec- 
turer and demonstrator in electrotechnics at the Liverpool Uni- 
versity. Mr. Catterson-Smith succeeds Mr. G. W. Worrall, who 
has been appointed to the Vulcan Fellowship of the Victoria 
University, Manchester. 


NEW COMPANY 


LONDON TELEGRAPHIC TRAINING COLLEGE..—This 
company has been formed to acquire the business of the London 
Telegraph Training College carried on by Н. W. R. Child, at 
Morse House, 20 Penywern Road, Earl's Court, London. 


Capital, £1,200 in £1 shares. Registered offices as above. 


Rawtenstall Tramways.—4A bill promoted by the Rawtenstall 
Corporation before the Police and Sanitary Committee last week 
contained proposals with regard to the working of electric tram- 
ways. Originally there were several opponents, including the 
Lancashire Electric Power Co., but the opposition was eventually 
reduced to that of the Bacup Corporation, which resented the 
proposition that the Rawtenstall Corporation should acquire the 
existing steam tramways in Bacup, if that authority did 
not do so within a certain. specified time. The whole case 
amounted to this. The Rawtenstall Corporation has given 
notice to purchase the undertakings of the Accrington Steam 
Tramways Co. and the Rossendale Steam Tramways Co. 
with the intention of converting them to electric traction. As the 
undertakings of these companies comprise both Rawtenstall and 
Bacup, and the latter authority has shown no disposition to 
work harmoniously by purchasing that portion of the tramways 
in its area, the Rawtenstall Corporation asked to be allowed to 


. do this should the Bacup Corporation not have moved in the 


matter by the date of the passing of this bill. If this were 
done there would then be through electrical. communication 
between Accrington, Rawtenstall, and Bacup, these three towns 
being connected up by steam tramways at present. After con- 
siderable discussion a modified clause was inserted, by which the 
Bacup Corporation will, within three years, acquire the trani- 
ways within their area, equip them for electric tracticn, and 
lease them to Rawtenstall for 50 vears. 
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[PRICE SIXPENCE. 


SUMMARY 


THE extension of the City and South London Rail- 
way from Islington to Euston is now practically com- 
pleted, and the opening date is officially stated as the 
Lith Мау. A deseription of the extension and also 
of the original equipment are given in our pages this 
week. (Page 626.) 

THe London Chamber of Commerce, in its annual 
report, gives interesting particulars of the work of its 
Electrical Section during the past year, which go to 
show that the interests of small electrical contractors 
have been well looked after. Mr. C. P. Sparks is 
chairman of the section. (Pave 625.) 

A RESUME of the experimental work which has been 
accomplished during the year 1906 at the National 
Physical Laboratory, and some other notes taken from 
the annual report, are given оп pave 628. 

THe discussion which followed the reading of Mr. 
L. J. Husxt’s paper on Induction Motors, at Man- 
chester recently, shows that the paper did not con- 
vince all engineers that the problem of an efficient 
variable. speed motor had been solved. Mr. M. B. 
lLikLD. criticised the author's designs and deductions, 
pointing out the weaknesses of all cascade systems of 
control, and suggested. that the proper solution of 
the problem lay in some form of mechanical change 
speed gear, (Page 629.) 

A FURTHER meeting of the Select Coninittee of the 
Hous of Conumons which is eonsidering the Wireless 
Telegraph Convention of 1906 was held on Tuesday. 
Additional evidence on behalf of the Admiralty was 
given by Lieut. J. G. Loring, who has charge of the 
Adiniralty coast stations. He stated that the greater 
proportion of signals now exchanged between ships and 
shore stations were messages between the various 
operators, and in some instances these consisted of 
strong language towards cach other. In. consequence 
commercial messages frequently had to wait consider- 
able periods before they Were accepted, Evidence was 
also heard from the Colonial Office in. favour of the 
Convention. (Page 631.) 

Тнк motors of the Vienna-Baden electrie railway 
are designed to work with single-phase alternating or 
continuous current, as the trains run over the Vienna 
tramway system, The controlling gear includes a 
regulating transformer for varying the speeds on the 
alternating section, if required, but the regular speed- 
control is by the same series-parallel controller for both 
continuous and alternating current. Devices are em- 
ploved to prevent the transformer from being con- 
nected to the ciremt when the continuous current is 
on, and also to prevent the parallel notches of the con- 
troller being used with continuous current. Our article 
en E several photographs and drawings. (Page 
633.) 
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Ах arrangement of electric drive for certain classes 
of machine tools in which а considerable amount of 
mechanical gearing can be dispensed with by apply- 
ing separate motors electrically interlocked to drive 
different motions of the same machine is described 
in an article on page 630. 

EXPERIMENTS in America by A. А. KNvpsox have led 
to the conclusion that the enclosure of iron and steel 
work in concrete, although of great effectiveness in 
affording protection from ordinary corrosion, cannot be 
relied on for preventing electrolytic corrosion, as the 
ordinary forms of concrete only insulate very imper- 
fectly. (Page 637.) 

THE necessity of keeping a true record of the posi- 
tion of his mains is incumbent upon the engineer of 
every electricity undertaking, and is actually laid down 
by а clause in the standard Electrie Lighting Provi- 
sional Order or Special Act. An article by Mr. W. G. 
TurNER describes in detail a system that has been 
employed suecessfully in connection with a large dis- 
tributing network. (Page 637.) 

A тоха letter from Mr. Frank T. SpraGve to the 
American Technical Press emphasises the fact that 
the recent accident on the New York Central Railway 
was in no way due to the electrical equipment, and an 
exhaustive report of a board of engineers appointed 
by the Railway Company to investigate the causes of 
the accident compares the forces acting on the rail, 
due to the new electric locomotives, with those due 
under similar circumstances to a steam locomotive of 
the “* Atlantic " type. (Page 639.) 

A PAPER upon the properties of electrical insulating 


materials was recently read at the Newcastle Local 


Section by Mr. О. J. WitLiAMs. The author dealt with 
the theory of di-electric strength and resistance to 
puneture, and pointed out the necessity for perfect 
homogeneity in all materials used for insulating pur- 
poses. (Page 643.) 

VARIOUS questions affecting ilumination and illu- 
minants, such as considerations of intrinsic brilliancy, 
diffusion, and reflection, are discussed in a paper read 
before the Glasgow Local Section of the Institution of 
Electrical Engineers by J. D. MackrNziEr. The use of 
indirect illumination for interiors is recommended, and 
useful tables of coefficient of reflection for various sur- 
faces are given. (Page 646.) 


A PAPER by Mr. C. Е. Situ, read before the Man- 
chester Local Section of the Institution of Electrical 
Engineers considered at some length the application 
of the retardation method of determining the losses 
in motors with and without auxiliary flywheels. An 
abstract of the first part of the paper is given on page 
648. 

Two patent specifications published last week upon 
the subject of special electrodes for use in are lamps, 
the one by the B. T.-H. Co., and the other by Geb- 
Siemens and Co., of Berlin, are illustrative of the 
tendency to use high resistance refractory materials 
for the electrodes of modern are lamps. (Page 651.) 

A PAPER which was read recently by Mr. C. A. 
ADAMS before the American Institution for the Ad- 
vancement of Sciences discusses the use of the two 
wattmeter method of measuring power in three-phase 
and other alternating current circuits. (Page 652.) 

A COMPLETE system of electrically driven ambulances 
for use in connection with street accidents in the area 
of the City of London is being installed by the Cor- 
poration. The first ambulance is ready for use, and 

a large number of call boxes, by which the vehicle 
vill be summoned by the police, have already been 
placed in position in the streets. (Page 653.) 

IN our Electrochemical column an account of a 
report by W. McA. Jornxsos, read before the Ameri- 
can Electrochemical Society, is given. The American 
patent for coating lace with metal is also abstracted 
and commented upon. (Page 655.) 
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UxpER '' Electrical Science-’ there appears an ac- 
count of Sir OLIVER LopGE's astounding conclusions 
anent the density of the ether; and a description of 
a simple method of measuring small angular accelera- 
tions. In the Continental Section notes are given on 
а new type of galvanometer due to Е. BIDLINGSMAIFR, 
BECQUEREL’S recent researches on the phosphorescence 
of uranium, a theory due to M. Foix of the radiation 
from incandescent gas mantles, and some experiments 
of F. Laport and К. Jouaust on the effect of sur- 
rounding temperature on incandescent lamps. (Расе 
655.) 

THREE American patents for alternating current 
motors with shunt characteristics are noticed on page 
650. 

AMONG those patent specifications abstracted in our 
Patent Hecord to-day is one Ьу Lodge and Muirhead, 
whieh describes & portable form of wireless telegraphy 
apparatus intended for military purposes. A particu- 
larly well-worked-out construction for extra high pres- 
sure oil switches is shown in a specification by the 
British Thomson-Houston Co., and in another patent 
taken out by Brockie, а master arc lamp is described, 
which governs the feeding of groups of series-burning 
arc lamps. Alternating current ‘‘ contactors,’’ and the 
forced ventilation of railway motors, are the subjects 
of two specifications in the name of the A. E. G. 
Co., of Berlin. (Page 657.) 

MEETINGS of the preference and ordinary share- 
holders of Willans &nd Robinson, Ltd., were held on 
Tuesday, when proposals for the reduction of the Com- 
pany's capital were passed. Johnson and Phillips. 
Ltd., declare a dividend of 7 per cent. Other com- 
panies' mieetings and reports will be found on page 
662. 

AT 8 meeting of the National Electrical Association, 
on Tuesday, a resolution was passed stating that it 
was undesirable to hold the next Electrical Exhibition 
before the autumn of 1909. It is probable, how- 
ever, that an exhibition will be held in Manchester in 
1908, notwithstanding, under the auspices of the Man- 
chester and Salford Corporation, and that the Associa- 
tion will be compelled to give it its official recognition. 
(Page 663.) 

Tue second reading of the London Electrie Power 
Bill has been further postponed. (Page 663.) 

Оск Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received and Accepted, Prospec- 
tive Business, and other Notes, will be found on pages 
658-664. 


We are able in this issue to give a plan of the 
scene of the disastrous accident to a New York Central 
train, drawn by electric locomotives, which occurred 
at Woodlawn on February 16th; also an extract of 
the report of the Board of Engineers appointed by 
the Railway Company to investigate the accident, as 
well as some remarks by Mr. Frank J. Sprague upon 
the subject. These particulars leave no room for the 
suggestions of the popular press that electric traction 
had anything to do with the accident. There is evidence 
that there was not even an electric fire from short- 
circuiting, and the first reports of hideous '' electrocu- 
tions ” happily prove baseless. The outer rail of the 
curve '' burst ° in consequence of the shearing of the 
spikes by which it was held to the sleepers. The 
calculations of the Board of Engineers show that these 
fastenings had ample strength for any stress that could 
be put upon them by the locomotives at speeds up to 
80 miles per hour, and further, that under most con- 
ditions, the stresses due to the electric locomotives are 
rather less than those set up by the steam engine, It 
will be seen that these calculations are based upon 
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assumptions, of which some are wanting experimental 
verification. Among these is the determination of the 
point upon which a locomotive pivots when rounding & 
curve. This cannot be independent of the load behind, 
the tightness of couplings, and position and com- 
pression of buffers. Of the other assumptions it must 
be supposed that the board satisfied itself about the 
speed, though with two locomotives on a train equal 
to half load for one of them there -was room for 
some excess. That the leading locomotive kept the 
rails, the second locomotive and leading car, although 
derailed, kept the track, and that these three vehicles 
remained coupled, upright, until they stopped, 1,500 
feet from the bufst rail, is a feature of the affair of 
which the investigating engineers offer no explanation. 
One assumption made is that the. coefficient of 
frietion between the rails and the tie-plates (sole- 
plates) is 25 per cent., and another tacitly implied is 
that the pressure upon the spikes was steady. But 
if, from the presenee of water, mud, or ice, the co- 
efficient of friction was less than 25 per cent., the 
pressure on the spikes would be increased, though 
hardly by 34 to 7 times, as required by the calculated 
factor of safety. But a slight lateral slackness be- 
tween rail flanges and spikes would result in movement 
and impact as the wheel pressure came upon the rail, 
and it seems quite likely that the spike failure was 
produced by a succession of such blows, especially as 
the first movement of the rail would set up an undu- 
lating motion in the train. Some such action seems 
consistent with the escape of the first locomotive and 
the progressive deviation of the rest of the train. 
It is disappointing that nothing is said of the prevailing 
temperature, weather, and their variations preceding 
the accident; but evidently the scope of the investiga- 
tion was limited to the reciprocal fitness of the track 
and the electric locomotives running upon it, which are 
amply vindicated, so far as a theoretical study of 
the conditions and previous experience can do that. 
As at present informed, we think the train was 
running at a high speed, that the track was probably 
tight to gauge on the curve, with some slack between 
the outer rail and the spikes, possibly due to contrac- 
tion of the rail by cold, in which circumstances the 
shearing stresses on the spikes would be indefinitely 
Increased, and would come as a succession of blows 
from the edge of the rail flange. Chair construction 
is much less lable to similar derangement. It is now 
announced that an attempt is to be made to re-enact 
the scene by the same driver taking a similarly con- 
stituted train loaded with ballast round the same curve 
at the same speed. This is a typically American 
method of investigating a disaster. 
ae ee 

THE two patent specifications reproduced in our 
columns to-day are indieative of the tendeney among 
inodern arc lamp designers to use more and more 
refractory materials for the construction of electrodes 
for are lamps, particularly those of the ‘‘ flame ”’ 
variety. In fact, electric lamps of this character are 
in reality no longer simply ‘‘ are’’ lamps, inasmuch 
as the bulk of the illumination is not derived from a 
simple are between carbon electrodes in air, but rather 
from a considerable mass of incandescent gas, and a 
large surface of highly-heated refractory material. 
They might with some justification be called vapour 


lamps. Unfortunately, most highly refractory sub- 
stances are poor conductors, especially at ordinary tem- 
peratures,- hence the necessity for providing supple- 
mentary conductors in or around electrodes formed 
wholly or in part of sueh substances. The design of 
the flame arc lamp resembles, in fact, that of a minia- 
ture electric furnace, and it is by no means inconceiv- 
able that arc lamps may eventually become nothing 
more than molten electrolytes with suitable electrodes. 
———— 

WE give а full report in this issue of the annual 
meeting of the National Electrical Manufacturers’ 
Association, which was held in London on Tuesday. 
The matter of interest discussed was the desirability 
of holding an Electrical Exhibition in the near future, 
on the lines of the Olympia Exhibition of 1905. It 
is to be regretted that only some twenty members 
attended the meeting, for it was well known that a 
decision was to be given upon this important matter, 
as it had been specifically postponed from the general 
meeting in December last year. From the information 
given to the meeting we were led to infer that the 
overtures from the Manchester and other Lancashire 
Corporations point to the holding of an Electrical 
Exhibition in Manchester in the autumn of 1908, and 
that the co-operation of the National Electrieal Manu- 


facturers’ Association is desirable, but not essen- 
tial. The Association therefore finds itself іп 


rather an awkward predicament, for it is quite evi- 
dent that, whether it accords the proposal its blessing 
or not, the exhibition will be held notwithstanding. 
Hence the peculiar wording of the resolution passed 
to the effect that an exhibition be held not before the 
autumn of 1909 '' unless our hands are forced." Ап 
assent to the amendment proposed by Mr. Berry, that 
an exhibition be held in 1908, would have been much 
more diplomatie, and the amendment was only lost 
by eight votes to seven, the Chairman and one or 
two members not voting. Lancashire trade, we were 
told by Mr. Longbottom, of Electromotors, Ltd., was 
never so flourishing as at present, and an exhibition 
in Manchester in 1908 should be ss successful and 
beneficial to the electrical industry as was the Olympia 
Exhibition of 1905. 


London Chamber of Commerce.—The annual report of the 
London Chamber of Commerce, issued on ‘Tuesday, states that 
the Chairman of the Electrical Section is Mr. С. Р. Sparks, 
and the Deputy-Chairmen are Mr. С. Н. W. Biggs апа Mr. 
W. L. Madgen. Although no formal meetings of the section 
had been held, or were found necessary during the year, the 
interests oi the industry had been watched by the Chairman 
of the Section. Objections to the draft regulations for the 
use of electricity in factories were formally deposited, and 
were generally supported by the Manufacturers’ section of the 
Chaniber. Apparently these regulations had not been further 
proceeded with. During the twelve months, the copies of the 
Board of Trade regulations as to extra high pressure were con- 
sidered, and it was decided to take no action thereon. The 
Manufacturers’ section Parliamentary Committee, on which 
Mr. Sparks represents the electrical section, called attention 
to a section of the Workmen's Compensation Bill, which in- 
cluded workmen engaged in laying or repairing any electric 
line or work, even though the number of employees did not 
exceed five. The Chairman of the section held that if the 
legal interpretation of this definition applied to the work of 
fitting houses for electric lighting, it would be most unfair 
to saddle small contractors with a responsibility which was 
not put upon other trades such as gas-fitting, plumbing, &c. 
Representations to this effect were made to the Home Secretary 
and a large number of M.P.s, and in the result the Standing 
Committee of Law struck out the sub-section so that all em- 
plevers will be treated alike, and no invidious distinction 
therefore exists between small electrical employers and those 
in other trades. 
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ARRANGEMENTS FOR THE WEEK . | 


(TO-DAY) THURSDAY, APRIL 11th. 
Mining Institute of Scotland. 


6 p.m. Annual Meeting at 92 Cadzow Street, Hamilton, 
N.B., when the officers for the session 1907-8 will be 
elected. Included in the business of the evening will 
be the discussion upon Mr. Sam Mavors paper on 
“ Heading by Longwall Machines." 


Birmingham and District Electric Club. 


7.30 p.m. Meeting at the Colonnade Hotel, New Street. 
Birmingham. Paper to be read :—‘‘ Standard Time and 
its Distribution by Telegraph,” by W. H. Whitehouse. 

Institution of Electrical Engineers: Dublin Local Section. 

8 p.m. Meeting at the Royal College of Science, Stephen’s 
Green. 


FRIDAY, APRIL 12th. 
Institution of Civil Engineers: Students’ Section. 


8. p.m. Ordinary Meeting, when a Lecture will be given by 
Mr. R. W. Allen on ‘‘An Engineer’s Visit to Japan 
and Canada.”’ 


SATURDAY, APRIL 13th. 
Royal Institution. 


3 p.m. Afternoon Lecture I. :—‘‘Studies in Magnetism,” 
by Professor Silvanus P. Thompson, F.R.S. 


WEDNESDAY, APRIL 17th. 
Royal United Service Institution. 
3. p.m. Lecture by Mr. Charles Bright on ‘Submarine 
Telegraphy.”’ 
Junior Institution of Engineers. 
6.30 p.m. Visit to Messrs. Cassell and Co.’s Printing 
Works. 
Institution of Electrical Engineers: Students’ Section. 
7.30 p.m. Meeting at 92 Victoria Street, Westminster. 
Paper to be read :—‘‘The Use of Magnetic Separators,” 
by Т. Н. West. 


THURSDAY, APRIL 18th. 
Institution of Electrical Engineers. 
8 p.m. Ordinary General Meeting at the Society of Arts, 
John Street, Adelphi. Paper to be read :—*' Flexibles : 
With Notes on the Testing of Rubber,” by Prof. А. 
Schwartz. 


CITY AND SOUTH LONDON RAILWAY EXTENSION TO EUSTON 


T is gratifying to be able to record that the City 

and South London Railway Company, the pioneer 
constructors of our now numerous '' tubes,’’ has prac- 
tically completed its important extension from Isling- 
ton to Euston. This extension will rank as the most 
important event in the history of the company since 
the date of its opening in 1890, inasmuch as the rail- 
way will now be placed in direct communieation with 
the three principal northern railway stations, and 
there will exist for the first time a direet railway con- 
nection between these northern lines and two of the 
principal southern termini. It is doubtless not owing 
to any lack of foresight on the part of the company's 
directors that this valuable extension has not been 
completed at a much earlier period than the present, 
but probably there remains in the background the 
usual story of vested interests versus publie conveni- 
ence, and the customary disinclination of people who 
believe most emphatically in the publie benefits of 
competition to allow any expansion of that same bene- 
ficent force. 

The extension is from the ‘‘ Angel," Islington, to a 
point below the Euston Station of the London and 
North-Western Railway, there being one intermediate 
station at a point which gives access to King's Cross 
and St. Pancras Stations. The length of this new line 
is practically 1 mile 500 yards, and its direction lies 
almost due west from Islington to Euston, as will 
be seen from the sketch map given herewith, Fig. 1. 
sir Benjamin Baker, Mr. David Hay, and Mr. Basil 
Mott are the consulting engineers for this work, the 
chief engineer of the company is Mr. P. V. MeMahon, 
the resident engineer is Mr. Deane, and the principal 
contractors for the construction work are Messrs. 
Walter Scott and Middleton, Ltd., of London. The 
original equipment of the City and South London Rail- 
way has been repeatedly deseribed, both in papers 
read before the Institution of Electrical Engineers and 
in the technical press; we do not propose to 
give again these well-known partieulars, but would 
refer those of our readers who desire further details 
to Mr. MeMahon's papers read before the Institution, 
and published in the Journal, vol. 28, page 508, and 
vol. 83, page 100. It will suffice if we simply recapitu- 
late the principal features of this pioneer railway, and 
emphasise the various points of difference between its 


design. апа what has since become almost standard 
practice in the construction and working of tube rail- 
ways. 

The diameter of the tunnels is the smallest of any 
of the London tubes, being only 10 ft. 6 in., as against 
the 11 ft. 8} in. of the Bakerloo and the Piccadilly- 
Brompton Railways. The usual methods of construc- 
tion have been used in driving the tunnels and build- 
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Fic. 1.—SketcH Mar or ExrENsION, Сїтү AND SOUTH 
LONDON RAILWAY. 


ing the tube, the Greathead shield and the Price 
rotary exeavator having done good work in this as in 
previous cases. The cast-iron segments for the con- 
struction of the tube walls have been supplied by the 
Sheepbridge Iron Co., the Stanton Ironworks Co., and 
the Northamptonshire Direct Castings Co. The cross 
sleepers are of Jarrah wood, and 80 lb. track rails of 
Vignoles section, in 30 ft. lengths, are spiked to these 
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i the customary. manner. The rails and fishplates 
were supplied by Walter Scott, Ltd., of Leeds. The 
third rail is of inverted channel section, in 30 ft. 
lengths, weighs 40 lb. per yard, and has a cross section 
of 4square inches. Тһе insulators are of porcelain, of 
the mushroom type, and were supplied by the Salopian 
Xt Pottery Co., of Broseley. Neptune type bonds are 
used, each joint in the running rails being bonded by 
two flexible bonds, each having a cross section of 0:165 
square inch, expanded into the bottom flange of the 
ral. А continuous footpath throughout the tunnels 
is provided by means of slate slabs 14 in. ín thickness, 
which are laid upon and supported by the cross 
sleepers. The tunnels are ventilated by the natural 
draft of the lift shafts, and drainage is arranged for 
in the usual way by means of sumps and pumping- 
gear fitted at each station. 

The stations are provided in the customary manner 
by enlarging the diameter of the tunnels at these points 
to 90 ft. At King’s Cross and St. Pancras Station 
the platform will be 239 ft. long and 11 ft. wide, and 
at Euston there is an island platform 180 ft. long by 
l4 it. wide. For emergency use the stations аге 
Atted with spiral stairways, constructed and erected 
by the St. Pancras Ironworks, Ltd., London. The re- 
mainder of the structural steel work for the station 
has been supplied by Tozer and Co., of London, and 
Dorman, Long and Co., Ltd., of Middlesbrough. The 
tunnels are lighted throughout their length by means 
of incandescent lamps fixed at intervals of 50 ft., the 
stations each have four enclosed are lamps, and the 
emergency stairways are lighted by gas. The elec- 
trie lighting circuits are, of course, quite indepen- 
dent of the power cireuits, and in addition there is a 
separate lighting circuit fed from a distinet supply 
system. The original lifts fitted at the older stations 
on this railway were of the hydraulic type, but as it 
is almost needless to say, the lifts fitted at the new 
stations are electrically operated. А total of nine lifts 
have been installed on this extension, and have been 
supplied and erected by the Otis Elevator Company. 
This type of lift and its machinery have been frequently 
described, being identical with those fitted on the 
Baker Street and Waterloo, and other recent tube rail- 
Ways, 

The signalling system is the same as that already 
fitted on the older portions of the line, an electrical 
locking-bloek system, installed by Messrs. J. E. Spag- 
roletti and Co., London. 

Two new high-pressure feeders, paper insulated апа 
of 035 square in. section, manufactured by the 
Lahmever Electrical Co., have been laid by the same 
frm. These cables extend from the power station at 
Stockwell to the sub-station at Islington, and are car- 
ried on brackets fixed to the walls of the tunnels. One 
hew marble feeder panel, manufactured by the Elec- 
trie Construction Company, controls the distribution 
frm these cables at Islington, from which point extend 
branch cables of 0:35, 025, and 015 sq. in. section form- 
Inz the traction, power, and lighting feeders respectively. 
These feeder cables supplying the extension are in cer- 
tain places bedded in sand; the armouring is steel tape 
for the tunnels and galvanised steel wire for the lift 
shafts. 

lt will be remembered that the system of electrical 
energy supply on this railway is unique, in so far as 
the three-wire system of continuous current distribu- 
tion is in use. There is no other railway where this 
system is so used, and although several tramways in 
the United States have attempted to operate their 
lines in this manner, the inherent difficulties of bal- 
ancing a tramway load have led to its abandonment. 
In reality the system used on the South London 
‘allway is a sort of five-wire system, because the 
principal distribution is effected by two extreme outers 
having 2,000 volts between them. At the London 


Bridge and Islington sub-stations there are installed 
motor-generators, consistng of, in effect, four 500 
volt machines, connected in series. "The running rails 
constitute the neutral or central wire of the system, 
while the third rail of one tunnel is connected to the 
interinediate positive conductor, and the third rail in 
the other tunnel is connected to the intermediate nega- 
tive conductor. It will, therefore, be seen that the 
working pressure supplied to the locomotives is only 
500 volts, although the polarity of the supply is dif- 
ferent in the two tunnels. At the end of the line, 
where the tunnels loop together, it is, of course, neces- 
sary to pass from one side of the system to the other, 
and to do so without any danger of producing а 
thousand volt ** short.” This is effected by fixing а 
kind of magnified section insulator, consisting of а 
wooden break 30 ft. long, in the working conductor. 
The loeomotives and trains run over this break by their 
own momentum, but to arrange for the supply of the 
train lights it was found advisable to provide a small 
metal conductor, fastened to the wooden break, and of 
such a length that the actual gap was reduced to 
16 ft. This intermediate conductor is connected to 
one third rail through а fuse, so that in the event 
of the driver neglecting to switch off the power cur- 
rent, and so starting an are across the gap, the fuse 
blows before any harm 1з done. 

The power generating station for the whole line is 
situate at Stockwell, near the southern terminus of 
the railway. The boiler plant consists of twelve 
'* Economic '' boilers, by Davey, Paxman and Co., of 
Colchester, each rated at 8,000 lb. of steam per hour; 
and two boilers of similar type and size, by Messrs. 
Taylor and Sons. Mechanical stokers of the Vicars 
tvpe are fitted to all the boilers save one, whieh is 
fitted with an underfeed stoker by the Underfeed 
Stoker Co., Ltd., of London. The feed pumps are by 
Weir, the oil filter by Masson and Scott, and a heater- 
detartariser is by Chevalet and Boby. The whole of 
the water used for feed and condensing purposes is 
obtained from an artesian well on the premises, and as 
this water is hard and somewhat dirty, trouble has 
been experienced from deposits in the condensers. 
A water-softening plant of the lime and soda type has 
therefore recently been installed by the Patterson En- 
gineering Co., and the whole of the water is now 
treated before being used. The original equipment in- 
cluded a large Klein cooling tower. This has recently 
been refitted with an improved type of splash bar, with 
very satisfactory results. 

The equipment of the engine room comprises seven 
direet coupled generating units having an aggregate 
output of 2,850 kw. This represents an average of 
407 kw. per generator, the reason for this low figure 
being the requirements of safety and balance necessi- 
tated by the five-wire distribution system. A new 
generating unit 1s being installed, to provide the addi- 
tional output required for the extension. This will con- 
sist of a Lenz engine, manufactured by Davey, Pax- 
man and Co., coupled to two 300 kw. generators by 
the Electric Construction Company. The condenser 
for this set is one of the quadruple circulation, surface 
tvpe, made by Messrs. Richardson and Westgarth, the 
air pumps being supplied by Edwards. 

There ure only two sub-stations, one at London 
Bridge and one at Islington. Both are provided with 
a battery of accumulators, consisting of approximately 
500 Tudor cells. connected across the two working con- 
ductors, and with their central point earthed at the 
running rails. The boosters used for regulating these 
batteries are of two types. Those used at london 
Bridge are ordinary non-reversible boosters, by the 
E.C.C. Co., whieh, however, are now being replaced 
by an automatic reversible booster, manufactured by 
the same firm. At Islington, boosters on the Highfield 
system are in use, and the result of always having the 
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batteries on the line, automatically charging or dis- 
charging, as required, has proved to be highly satis- 
factory. At both sub-stations there are installed dupli- 
cate motor-generators, each consisting of two machines, 
with double-wound armatures, so that the unit is elec- 
trieally and mechanieally equivalent to four machines 
connected in series. The central junction is, as usual, 
connected to the running rails, the intermediate junc- 
tions to the positive and negative working conductors, 
while the two ends of the series connect with the posi- 
tive and negative high-pressure feeders respectively. 

As regards rolling stock, this railway still follows the 
original plan of using electric locomotives in preference 
to the modern use of motor carriages equipped on the 
multiple unit control system. It is interesting to note, 
however, that the original system of direct driven loco- 
motive axles is giving place to the use of geared motors, 
and that quite a number of D. T.H. motors of the G.E. 
74 type have now been fitted. A quantity of new pas- 
senger rolling stoek is to be supplied by the Brush 
Co., and comprises fifteen carriages of all-steel con- 
struction, each 32 ft. long, and capable of seating 32 
passengers. The repair shops are situated at Stock- 
well, where a new hydraulic lift has been fitted, to 
bring the rolling stock to the surface when repairs аге 
necessary. This lift is by Waygood, and is of 15 
tons capacity. Two tunnel sidings have also been con- 
structed on the same level as the line, and immediately 
beneath the present car sheds, so that all minor repairs 
may be executed underground. In conclusion it is sat- 
isfactory to note that in spite of the, in many respects, 
old-fashioned equipment of this railway, the total 
operating costs are at least as low as those of any other 
tube railway, which fact is of interest in view of the 
recent revival of the study of high-pressure continuous 
current power transmission. 


THE NATIONAL PHYSICAL LABORATORY 


"[^HE annual report of the National Physical Laboratory 

commences with a reference to the death of Sir Michael 
Foster. А general outline of the researches which have been 
carried out during the vear is given below. 

In the Observatory Department, Dr. Chree has continued his 
magnetic work, and the recording magnetographs have been in 
constant operation throughout the year, the usual scale value 
determinations having been mace in May. A paper by Dr. 
Stanton and Mr. Bairstow on '' The Resistance of lron and Steel 
to Reversals of Direct *tress," was read before the Institution 
of Civil Engineers in Avril last. 

Another important research during the vear has been the 
continuation of the work on the pressure of the wind. 

Mr. Jakeman's experiments on the specific beat of super- 
heated steam, which have been in progress for some time, have 
made a distinct advance. and a preliminary statement of results 
for steam at 43 atmospheres pressure and temperatures ranging 
from 155° ('. to 225° C. has been prepared. The difficulty of the 
radiation loss has been overcome by surrounding the super- 
heater by а copper jacket and maintaining this jacket by the 
aid of a heating coil and a platinum thermometer at the mean 
temperature of the superheater in each experiment. [n conse- 
quence of the additions to the Engineering Laboratory the appa- 
ratus has had to be taken down and will be rebuilt in a some- 
what different form. 

In the Electrical Department the work with the Ampere 
balance is practically concluded, and Mr. Smith, in conjunction 
with Professor Avrton and Mr. Mather, is preparing a paper 
on the results. The work on the silver voltameter and the elec- 
trochenical equivalent of silver has also advanced, and many 
doubtful points have been cleared up, while much interesting 
knowledge has been obtained as to the peculiarities of the Clark 
and Cadmium cells. The committee are incebted to Dr. Lowry 
for his assistance in the chemical problems arising out of the 
voltameter research, and to Professor С. van Dyk, of Groningen, 
for his valuable co-oncration in the same work. Mention should 
also be made of scme experiments on the permanence of man- 
ganin and platinum-silver standards of resistance. Much work 
has been done on the measurement of inductance and capacity, 
and Mr. Camvbell has constructed a valuable series of standards 
of self-inductance. A research into the inductive cavacitv and 
resistivity of cellulose and paper communicated by Mr. Camp- 
hell to the Royal Society is of great interest to the telephone 
industry, 


In the Electrotechnical Division a number of researches have 
been carried out for the Engineering Standards Committee. 
The results of some of these are summarised in a paper on 
"Investigations into Light Standards,’ read by Mr. Paterson 
before the Institution of Electrical Engineers on January 24th, 
1907. The work of moving into and equipping the new labora- 
tory has occupied the staft very fully. 

In the Thermometric Division, Dr. Harker has continued his 
work on the measurement of high temperatures, апа has also 
published in the Proceedings of the Royal Society an important 
paper connecting the Kew scale of the Mercury thermometer with 
the Verre Dur scale of the Bureau International des Poids et 
Mesures and the Jena 16" scale of the Reichsanstalt. 

Researches in the Division of Metrology have had reference in 
great measure to the work of the Engineering Standards Com- 
mittee. А table in the report of the division gives an inter- 
esting series of results as to the accuracy of manufacture of 
bolts and nuts supplied by various manufacturers and taken 
from stock. The figures have been of service in guiding the 
committee in the selection of limits of error to be permitted in 
British standard screws. 

In the Metallurgical Division Dr. Carpenter and Mr. Ed- 
wards have completed a monumental piece of work in the eighth 
report of the Allovs Research Committee of the Institution of 
Mechanical Engineers dealing in a very comprehensive manner 
with alloys of copper and aluminium. The report contains 
much valuable practical information and is full of interesting 
matter. It was read before the Institution on January 18th, 
1997. Comparative tables are given in the report of tests made 
during the last few vears. 

In the Electricity. Division of the Physics Department there 
is a falling off in tne number of tests, due mainly to the fact 
that a large number (501) of shunts were tested for the Admir- 
ау in 1905, and there was no corresponding order in 1906. It 
should be noted also that їл the old buildings the division was 
very inadequately housed, and conveniences for many tests were 
wanting. 

The additions to the buildings and equipment of the labora- 
tory during the year have been very considerable. 

The new Electrotechnical Building described in last vear's 
report was opened by the Right Hon. R. B. Haldane, Secretary 
of State for War, cn June 25th last, and about the same time 
a decision was arrived at to erect new buildings for metrology, 
engineering, and metallurgical chemistry. 

The equipment of the various buildings has been rendered 
possible by the generosity of many friends. Mr. R. К. Grav 
and Messrs. Callender have given all the cable required for the 
electrical building, while Mr. Gray is also contributing the cable 
required for electric hght and power in the other buildings. 
The British Westinghouse Co., the British Thomson. Houston 
Co., the General Electric Co., and otacr firms are all supply- 
ing goods on very favourable terms, and the committee gladly 
take this opportunity of recording their thanks. 

The committee are glad also to report that gccd vrogress hes 
been made during the year with the new buildixs of the 
Magnetic Observatory at Eskdalemuir. 

З Һе arrangements tor the proposed Conference on E e trical 
Units have advanced. It was found impossible to ccrslete 
various researches now in progress before last Octobe, and 
accordingly the conference was delayed, and invitations have 
been issued by the Rritish Government anl accepted by the 
various countries concerned, for a conference to be held in 
London in October of the present year. 

Tue laboratory is now organised in four separate deoartments : 
the Observatory Devartment, superintendent, Dr. Chree: the 
Engineering Department, superintendent, Dr. Stanton; the De- 
partment of Metallurgy and Metallurgical Chemistry, sunerin- 
tendent, Mr. W. Rosenhain; and the Physics Department. Of 
this the director acts as superintendent, but the committee have 
recognised the veluable services of Dr. Harker by avpointing 
him as senior assistant in the Phvsics Department, and autho- 
rising him to sign certificates in that department in the absence 
of the directer. 

The report cont»ins a statement of work proposed for the 
year 1907, and a list of papers published by the Laboratory or 
communicated by members of the staff to scientific societies. 
&c. The renort of the director contains fuller details of the 
experimental researches conducted during the усаг by the vari- 
ous departments, and an appendix is given describing the new 
buildings recently erected or in course of erection. 


Obituary.—It is with deep regret that we record 
the death of Herr Friedrich Uppenborn, who died on 
Mareh 25th, at Munich. Herr Uppenborn was editor 
of our esteemed contemporary the Elektrotechnische 
Zeitschrift from 1800 to 1894. Не originally 
founded the Centralblatt für. Elektrotechnik, and this 
was subsequently incorporated with the Elektrotech- 
nische Zeitschrift. In 1894 Herr Uppenborn was ap- 
pointed Municipal есіледі Eneineer to the town of 
Munich, and held this post until his death last month. 
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A NEW TYPE OF INDUCTION MOTOR 


HE following is a report of the discussion which followed 
ji ie reading of Mr. L. J. Hunt's paper before the Manchester 
Local Section. of the Institution of Electrical Engineers on 
March 19th. The paper itself was given in our issues of March 
28th and April 4th. 


Mr. M. B. Ер wished to express some of the difficulties 
he had met with in reading the paper, and asked Mr. Hunt in his 
reply to be good enough to explain them. At the beginning of 
the paper the author refers to the ''Cascade ” system of connec- 
tions, where the rotor of one motor is connected to the stator 
windings of a second motor, the rotor of the second motor being 
connected in its turn to starting resistances, which are ulti- 
mately short-circuited when the combination has run up to 
speed. As the speaker understands the Cascade System, it 1s 
necessary that the motors be mechanically as well as electrically 
coupled—a point which Mr. Hunt has omitted to mention. The 
author states that if the machines have the same number of 
poles, and the windings are connected so that their magnetic 
fields rotate in opposite directions, the synchronous speed of the 
combination will be half the natural speed of either motor. 
Mr. Field was unable to account, both here and later on, for the 
directions of rotation which Mr. Hunt requires. For example, 
in Fig. Fl below, suppose both machines are bipolar and the 
rotors are belted together. Let the stator of one be supplied 
with three-phase current at a frequency of № cycles per second. 
Being bipolar, the magnetic field generated by the stator 
winding in motor No. 1 will rotate, let us say, clockwise at .N 
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revolutions per second. Suppose the rotor is also rotated clock- 
wise .V/2 revolutions per second, the relative slip between field 
and rotor will be likewise № /2 revolutions per second. The 
frequency of the induced currents in the rotor will be .V/2. 
These currents are led into the stator of No. 2 machine so that 
the stator field of No. 2 machine will rotate with a speed of 
N/2 revolutions per second, and there will be no slip, t.e., 
synchronism will be attained if the stator windings of No. 2 are 
so connected to the rotor windings of No. 1 that the stator field 
of No. 2 is rotated in the clockwise direction. We, therefore, 
have a synchronous speed of half the natural speed of either 
motor when the magnetic fields in both No. 1 and No. 2 are 
rotated in the same direction as indicated by the arrows, and 
not in opposite directions. Another difficulty was that Mr. Hunt 
said that if the motors had a dissimilar number of poles and 
were connected so that their fields rotated in the same direction, 
the speed of the combination would be equal to the difference 
of the independent speeds. He gives as an example a two-pole 
and a six-pole combination, and says that this will run at a 
speed of a four-pole machine, which statement does not corre- 
spond with the previous one. Further, he gives an example of 
an X pole and a Y pole combination which runs at a speed of 
an X+Y pole motor, which, again, does not correspond to 
either of the previous statements. Suppose, for instance, we 
take a two- Mid a six-pole combination, the frequency being 50. 
The speed of the two-pole motor would be 50 revolutions per 
second; that of the six-pole motor 163 revs. per second. he 
difference between these two is 33} revs. per second, but a 
motor having a difference of the number of poles, viz., four 
poles, would run at 25 revs. per second; whereas, taking the 
example in the paper, the combination would run at 12} revs. 
per second. Taking the case of a Cascade System with a 
dissimilar number of poles, the synchronous speed may be 
determined as follows :—Let No. 1 motor have p, North poles, 


and No. 2 motor have p, North poles. Let the frequency of 
the supply current of the stator of No. 1 be N. The speed of 
the rotating field of No. 1 will then be №/р, revolutions per 
second, which we will assume to be in the clockwise direction. 
We can imagine the rotor running either clockwise or counter- 
clockwise. We will therefore call its speed + or —m, the plus 
sign being taken for clockwise direction, and minus for counter- 
clockwise. The relative slip of magnetic field and rotor will 
then be N/p, m revs. per second. The frequency of the 
induced currents in the rotor of No. 1 machine is N X тр,, and 
these currents are led into the stator of No. 2, which nas р,. 
North poles, and therefore the field rotates in No. 2 with a 
speed of У Е тр, /р,. Now the rotor of No. 2 being mechanically 
connected to that of No. 1, rotates with a numerical speed of 
m revolutions, and, of course, the stator of No. 2 must be so 
connected that the field rotates in the same direction as does 
the rotor. If this were not done, synchronism would be impos- 
sible, but, given this condition, synchronism will be: attained 
when the numerical speed of the stator field No. 2, or N X mp,/ p., 
is equal to the numerical speed of the rotor, which is m. ‘This 
gives the condition that the synchronous speed, m, is equal to 
Np, p, Now, it will be seen that this expression agrees both 
with that given near the beginning of the paper, where the 
difference in the number of poles is taken as doteeminiba the 
speed, and later, where the sum of the number of poles is taken 
as determining the speed of the combination, provided we start 
out with the proper direction of rotation of the magnetic fields ; 
but the rotation is apparently just the reverse of what Mr. 
Hunt gives. |n Fig. Fl above let us assume, as an example, 
that motor No. 1 is two-polar; motor No. 2 is six-polar. Now, 
if the magnetic fields in the two motors rotate in the same 
direction, t.e., clockwise, as shown in the figure, according to 
the above formula, the speed of rotation should be that of an 
eight-pole machine, not a four-pole machine, and this certainly 
appears to me to be correct. Currents with frequency N are 
led into the stator of No. 1. The winding, being two-pole, the 
stator field rotates at .V revs. per second. Suppose that the 
rotor is rotating clockwise at N/4 revs. per second, the sli 

between stator field and rotor will be 3.V/4 revs per ond. 
and this will also be the frequency of the induced currents. 
The rotor of No. 2 being mechanically connected on to that of 
No. 1, runs clockwise at a speed of № /4, and in order for there 
to be no slip, the stator of No. 2 will have to be connected for 
a clockwise rotation of its field. The frequency of the rotor 
currents of machine 1, as above stated, is 5.V/4, and these 
going into a six-pole winding will give a speed of rotation of 
the stator field of V/4, which exactly corresponds to that of 
the rotor, which is, therefore, synchronous speed. Similarly, if 
we assume that the rotor of No. 1 is rotated counter-clock wise, 
that of No. 2 will rotate counter-clockwise, and the stator of 
No. 2 will have to be so connected that its field rotates counter- 
clockwise, and' we shall find that synchronism is attained when 
the speed of the rotors is №/2. Hence it appears to me that 
when the two stator fields rotate clockwise, the synchronous 
speed corresponds to a combination having eight poles total, and 
when the two stators are so connected that the fields run, one 
clockwise and one counter-clockwise, the speed of the combina- 
tion will be equivalent to a machine having a total of four poles. 
The next question 1s, what is the object of the Cascade system 
when applied to a one-speed machine? Mr. Hunt has clearly 
indicated the very great disadvantages of the Cascade System 
owing to the large magnetising current, bad power factor, big 
copper losses, large weight of material for the output, and so 
on; but what is to be said in favour of a one-speed Cascade 
connected machine, such as that described on the last page of 
the paper? Is it in any way a better machine than a 12-pole 
ordinary straightforward-wound motor? Is the only advantage 
that the slip-rings of the rotor are eliminated, and, if so, is the 
machine substantially better than a 12-pole squirrel-cage motor? 
There are no tests in the paper to give us any clue as to the 
answer to this question, and it certainly seems а great com- 
plication 1f the sole object 18 the elimination of the rotor slip 
rings. With regard to the Cascade System for a multiple-speed 
motor, it almost seems that we are trying to make a motor do 
something which it is, by the very nature of things, most 
unsuited to do. Ап alternating-current motor of this descrip- 
tion has one definite speed at which it wants to run. At that, 
speed we have best power factor, best efficiency, best output for 
the weight, best performance altogether. 
run at any other speed we have to put up with great sacrifices. 
It is not like a series continuous-current motor. It is not even 
like a shunt continuous-current motor; but there is something in 


its nature by which it prefers its one particular speed, and . 


offers the very greatest objections to going at any other pace. 
This being so, is not the proper solution of the problem merely 
a mechanical one? Is it not a question of getting a suitable 
change-speed gear to attach to the motor, more especially for 
the smaller sizes. It must be remembered that one of the 
members of the Cascade combination works to a large extent 
as a frequency-changer. For instance, take the case of the two- 
and six-pole combination running at the four-pole speed. The 
rotor of No. 1 is running in the opposite direction to the stator 
field, i.e., 16 is absorbing power, and is actually being driven 
by No. 2. The introduction of this frequency-changer, absorb- 
ing power as it does, appears to me very like putting in а 
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transformer to transform trom 200 volts to 100 volts, in order 
to supply a motor with current, instead of arranging the 
windings of the motor to take 200 volts direct. The question of 
the interlinking of a winding of one number of poles with a 
field of another number of poles, is interesting. Mr. Hunt 
states that in order to give satislaction the numbers must be so 
chosen that, when divided by the greatest common tactor, the 
quotient in the one case must be an even number, and in the 
other case an odd number. In the paper, however, he stated 
that a four- and a two-pole winding does n.t give satisfaction, 
although itis to be noted that according to the rule stated on page 
6, and above quoted, the four- and the two-pcle windings should 
not produce interlinking. dlt appears, therefore, that the rule 
on page 6 is not the only one determining the relative number 
of poles to ensure satisfaction. ‘This question of interlinking 
may be exemplified very simply in the following way :—In 
Fig. /2 the hexagon represents six coils of a six-pole winding. 
If we imagine а six-pole magnet system rotating within this 
winding, an E.M.F., of course, would be generated (see 
diagrams). lf we strike out two pairs of poles as in (5), we 
shall obviously generate one-third of the E. M.F. Here we have 
a two-pole magnet system interlinking with a six-pole winding. 


The ratio of these numbers is 1:9, ie., both are odd numbers. ` 


In order to ensure that the arrangement shown in 6 shall not 
produce any E. M.F., it will be necessary to reverse the South 
pole and make this into a North pole. This North pole would 
produce just the reverse effect of the other North pole. Having 
two North poles, we naturally require two South poles some- 
where. These are shown in (c). Obviously these two South 
poles would similarly neutralise each other's effect, so that the 
arrangement in c will produce по E.M.f. This is а four-pole 
magnet system in a six-pole winding, the ratios being 2:3, 1.e., 
in even and an odd number. 

Mr. Wirsow said that the difficulty with alternating current 
working from a practical point of view was, of course, variable 
speeds. Variable speeds of any wide range were dithcult to 
obtain, and although slip ring motors could be used with re- 
gulating resistances, that was not a very satisfactory ог 
economical method of working, and a machine of the type shown 
appeared to him to fill somewhat the same position that a double 
commutator machine did in direct-current working, it gave a 
very large range of speed variation, with fairly etticient running. 
He was assuming, of course, that in between the etlicient speeds 
they could get other speeds by the use of regulating resistances 
in the ordinary way. The point upon which he was not clear 
was this; ln one place certain power factors were mentioned 
which had been obtained by experiment. Of course the machine 
in question was only a small one, and very high power factors 
could not be obtained. Had Mr. Hunt made any calculations of 
the power factors of fairly large machines, and could he give 
them any ideas of etticiencies of machines of that type at various 
speeds; was the etticiency fairly constant over ull speeds, or 
was it variable? The next point he would like to ask about 
was, assuming that the machines gave the results hoped for. 
was the cost going to be very high, because that really was the 
most important consideration with all special machines. It the 
machines could be produced at a fairly reasonable price, then 
they were likely to be used, but if the cost was going to be pro- 
hibitive, then they were very interesting inventions, but not of 
much practical use. The machine present that evening did nct 
look particularly complicated to make. He was at one with 
Mr. Field in wanting to know what was the use of the speciai 
type of winding for a machine with one speed. When he saw 
the switch on the top of the machine, he came to the conclusion 
that the machine did run at two speeds, but Mr. Hunt had 
dashed his hopes to the ground by stating that it was really 
wound for one speed, and he would like to know what was the 
function of the switch at the top. 

Mr. HuwT, in reply, said — With regard to Mr. Field's re- 
marks referring to the "Cascade". system of coupling two 
motors, I must plead guilty to an error in the general statement 
as applied to two separate motors. The principle of the system 
was only brietly referred to in a very general way, as so much 
has recently been written on the subject in connection with the 
theory of motor converters. ‘The remarks as to relative dire.- 
tions of rotation of the two magnetic fields is strictly correct 
when applied to the “Cascade” motor or to two machines, the 
rotor windings of which are interconnected. Where the rotor 
windings of one motor are connected to the stator windings of 
the second motor, the conditions are obviously reversed. There 
is also a slip near the begimning of the paper; the sentenc: 
should read :—" If, on the other hand, the number of poles 
be dissimilar, and the fields rotate in opposite directions, the 
speed of the combination will be equivalent to that of a motor 
having a number of poles equal to the difference between the 
numbers of poles of the two machines. I am very much obliged 
to Mr. Field for pointing ont the discrepancy. I do not under- 
stand Mr. Field's dithculty with гетата to the statement in the 
paper, where it is remarked that with the two elements coupled 
in cascade, the speed will correspond to that of an (z+ y) pole 
motor. This is simply the ordinary Cascade system, and in th? 
numerical example given by Mr. Field the speed of the com- 
bination would be 12:5 revs. per second. For a speed of 25 revs. 
per second the relative directions of rotation of the two fields 
would have to be reversed. 


The next point mentioned by Mr. Field has reference to the 
use of a one-speed "Cascade ^ motor, and he referred to tne 
disadvantages of the Cascade system, as mentioned in the paper. 
1ne paper was intended to descrive the means by which tnese 
dinculties had been overcome. Lhe machine as now developed 
IS aS eincient as а slip-ring motor, and is cheaper to build. Con- 
wol of tne starting torque and speed 15 similar to that of a silip- 
ring moror, With апе linpgortant dinerence that in one case the 
resistances are connected to the rotor windings through slip- 
rings, and in the other case to the scator windings. 4 think 1t is 
pele. апу agreed that slip-rings require almost as much attention 
as COMUNdTALOIS, and mining engineers are. particularly desirous 
ot doing away with slip-rings wherever possible. ‘Lue starting 
elticiency of the machine under discussion 15 really better than 
that of a slip-ring motor, because by suitably arranging the “x 
and "y рое rotor windings, 1t it round that tne starung-torque 
is constant ior any position of the rotor. А considerable varia- 
uon 15 tound in а silp-ring motor. 

lhe rotor ot a one-speed motor has a short-circuiting ring at 
each end connected to alternate bars; the remaining bars are 
riveted or bolted to cross connections. Lhe construction is, 
thereiore, exceedingly simple, and quite as mechanical as that 
of а squirrel-cage rotor. хх пеге, for sucn work as hauling or 
winding, it is necessary to control the speed of a slip-ring motor, 
the brush contact and friction losses are very appreciable, as 1. 
is not possible to short-circuit the rings or hit the brushes. 
1hese tosses are, of course, absent in the new motor. 

Mr. Field next referred to multi-speed motors, and to sacri- 
üces which have to be made if an induction motor is required 
to run at more than one speed. 1 am in agreement with him it 
his remarks be taken to apply to two separate Cascade connected 
machines. "Lests have proved that the objections have been 
overcome in the motor described in this paper. I will brietiy 
indicate the essential difterences between the new motor and the 
separate Cascade-connected machines. ‘The latter arrangement 
as regards the C?7? losses is equivalent to a single motor having 
а double-wound stator. Reference to the table printed in 
the paper wiil show that with such windings the stator 
losses are about 2'1 times as great as in the tapped single- wind. 
ing. When two separate motors are used, the amount of iron 
required in the cores is a function of the sum of the two mag- 
netic fields. 1а the new machine it is only necessary to make 
the iron sufficient to take the Пих of the field having the smaller 
nuniber of poles. I have worked out some approximate figures 
for a two-speed 200 b.h.p. motor wound for 8 and 4 poles. The 
full speed, when run on a 40-cycle circuit, would be 590 r.p.m., 
and the second speed 394 r.p.m. At full speed and load the 
efficiency would be 95 per cent. At the lower speed the motor 
would give 150 b.h.p. with the same temperature rise, and its 
ellicieney would be 91:0 per cent. The motor would develop 
a starting torque equal to twice full load torque, taking only 
14 times full load current. With full load current it would 
develop about 1:45 times full load torque. Comparing this 
machine with an ordinary slip-ring motor, the same franie and 
stampings would be used, but there would be more iron in the 
teeth of the “Cascade” motor than in those of the slip-ring 
machine. The core would be slightly longer, but the weight 
of copper would be about 150 Ib. less. The cost of the 2-speed 
motor would be less than that of the one-speed ordinary type 
machine. «As to the use of a mechanical device for changing 
speeds, I think that such an arrangement would be very suitable 
for small motors, but for machines of large size there would be 
very grave objections. I do not think that mining engineers 
would permit of their use. A few years ago I devoted some time 
to an attempt to develop a form of epicyclic gearing for use 
with motors of moderate size, but was evervwhere met with the 
objection that what was wanted was a reduction, and not an 
increase, in the amount of gearing. The present tendency to 
direct couple motors to winding engines, pumps, &c., without the 
use of any gearing, is evidence of the growth of this feeling. 

Mr. Field's illustration, bearing on the interlinking of a wind- 
ing of one number of poles with the field of another number 
of poles is very interestine. The rule piven in the vaper ensires 
non-interlinking of the windings, but this is not the only point 
to be considered in determining a suitable number of poles, 
hecause it is possible to choose numbers which will comply with 
this rule, but will give an unsymmetrical resultant field. The 
6- and 4-pole combination mentioned by Mr. Field would pro- 
duce an unsymmetrical resultant field. The following diagrains 
show 4-pole and 2-pole magnetic fields. 

There would be no interlinking with these pole numbers, but 
if the two diagrams be superimposed, it will be seen that two 
N -poles will coincide at one point of the rotor, whilst diagram- 
matically opposite there will be У and S poles. The result 
would be a greatly increased magnetic pull аё one point, and a 
much weakened pul! at the other. This unbalanced force is 
sufficient to cause the rotor to revolve eccentricallv. and cons>- 
quently this number of poles would prove unsatisfactory for 
even with a sufficiently strong shaft the wear on the bearings 
would be excessive. Of course, by using two rotors on the 
same shaft and suitably staggering them, this асау тте 
he overcome, but. the arrangement would be expensive, except 
for large high-speed machines, such as are required for driving 
centrifugal pumps. 

Mr. Wilson asked for further explanations of the diagrams. 
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With. regard. to. the stator windings, they are of the ordinary 
type, and similar to those used on standard machines. The only 
duterence 1s that they are grouped in parallel circuits, and provided 
with tappings. Fig. 11 shows à rotor having two windings, the 
outer circles representing the mesh-connected 4-pole bars, and 
the inner the star-connected 2-pole bars. ‘The windings are of 
ordinary type, connected as shown. Figs. 12 and 13 show a 
6-phase winding, suitable for one-speed motors, where the resul- 
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tant number of poles is equal to (x+y). The magnetic fields 
rotate im opposite directions. Fig. 14 shows a simple 4-pole 
winding, and Fig. 15 a similar Z-pole winding. If now these 
windings be placed upon the same rotor core, it will be seen 
that in some slots the two currents will always be flowing in 
opposite directions, and in others in the same direction. lt is 
clear that if two bars carrying equal currents which flow in 
opposite directions are placed in the same slot they can produce 
по useful magneto motive torce, and consequently they may both 
be omitted. Removing the useless conductors in this manner 
gives the winding as shown in Fig. 16. Fig. 19 is another 
resultant winding, and is derived from the windings shown in 
Figs. 17 and 18 by taking out conductors which cancel one 
another. А word of explanation is necessary as to the windings 
shown in Figs. 17 and 18. It will be seen that in Fig. 17 the 
outer set of conductors have been moved relatively to the inner 
circle of bars through an angle (electrical) of 609. The differ- 
ence in phase between the two currents in any one slot is con- 
sequently 60°, and the resultant ampere-conductors per, slot 
equals 1:73 times the current in one bar. In Fig. 18 the outer 
circle of conductors has been rotated relatively to the inner 
circle of bars through an angle (electrical) of 120°, and conse- 
quently the resultant ampere-conductors per slot equal the cur- 
rent in one bar only. 

Mr. Wilson has mentioned the question of using regulating 
resistances for speed control. In a one-speed motor any speed 
below synchronism can be obtained by inserting resistances be- 
tween the tappings of the stator winding. In the same way, 
with a two- or three-speed motor, any speed between the etlicient 
speeds can be obtained by the use of resistances; in fact, the 
control of a two-speed motor is very similar to that of a double 
commutator continuous current machine, as mentioned by Mr. 
Wilson. 

In reply to Mr. Field I have touched on the question of cost, 
but I may add that the values of the D?L of these machines are 
approximately the same as those of slip-ring motors of the same 
output and speed. "The slots are, however, shallower and less 
copper 1s used. 

l regret that I have not been able to give any definite tesi 
fizures, but I preferred to defer doing so until the completion of 
further tests. Several motors have deu built and tested, but 
the designs were not good, as the iron density was far too high 
and the copper density too low. However, before this paper 
was written, suflicient data were obtained to clearly prove that 
machines having excellent electrical qualities could be built, and 
standard designs have now been prepared. Of the tests already 
made, mention may be made of the following :—A small 12-pole 
14 in. motor was found to have a maximum power factor of ‘81, 
whieh I think is high for a machine having so small a pole pitch. 
The length of the air gap was'larger than necessary, and with 
a smaller gap and properly proportional iron and copper a better 
result would have been obtained. А small 10 in. motor had a 
power factor of ‘83. The rotor winding was of the concentrated 
type, with deep slots. The value would have been 85, with а 
more distributed form of winding. The output was 12 b.h.p.. 
and the overload capacity 100 per cent. 
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"THE Select Committee of the House of Commons which is 
considering the advisability or otherwise of Great Britain 
ratifving the Wireless Telegraph Convention of 1906 held a 
further meeting on Tuesday. when additional evidence was 
heard on behalf of the Admiralty, and also on behalf of the 
Colonial Office. Sir John Dickson-Povnder, chairman, presided. 
Lirvr. Loninc, R.N., officer in charge of the Admiralty shore 
wireless telegraph stations, said that both the number and the 
range of these stations had increased during the past twelve or 


eighteen months. The increase in the range was due first to 
the uncontrolled working which at present existed, which led 
to the installation of more power in order to get messages 
through, despite interference; and secondly to scientific. pro- 
gress, which led to the more etħcient utilisation of such power 
as might be available. At present much trouble was caused 
over the South of England and the Channel through the want 
of control and organisation. ‘The organisation of the Marconi 
Co. might be etlicient for its own purposes, but it extended no 
further than the company's own definite boundaries, and the 
company was experiencing increasing ditliculty in overcoming 
interference from organisations distinct from its own. Speaking 
officially on behalf of the Admiralty, Lieut. Loring said that an 
all-British monopoly by means of the organisation of the 
Marconi Со. which now existed was an absolute impossibility. 
Even if it were possible, there were strong objections to it. 
Poth from the technical and the practical point of view, an 
international agreement was most desirable, if not imperative, 
and the present moment was particularly favourable to Great 
Pritain for such an international agreement to be drawn up. 
The greater part of the ocean commercial wireless telegraphy 
carried оп in the North of Europe and the United. Kingdom 
was in the hands of marine companies, which were controlled 
by the Eritish company, and по stations, except Marconi 
stations, had been licensed on the south coast of England and 
Ireland. Lut these conipanies were not likely to improve upon 
their present position, and therefore it was better and wiser 
for this country to join an international arrangement before 
other orgenisations became of sutlicient. importance to complicate 
further an already айси problem. The restrictions placed 
by the Marconi Со. in the way of intercommunication would 
eventually lead to further stations being licensed on the south 
corst, and for this reason he held that it would be to the 
advantage of the company to accept the terms of the Conven- 
поп. The chief ditficulty in connection. with the control of 
wireless telegraphy arose in connection with ships which were 
able to move abont and cause interference at many points; and 
if the Convention were not adopted, the situation would grow 
gradually more acute. Shore stations were easily controlled. 
His experience both in the tleet and with shore stations 
proved that all the difficulties of control, however, could be 
overcome by an international organisation such as was proposed 
by the Convention. Naval working with wireless telegraphy 
was npon a far larger scale than any commercial organisation 
existing. They frequently had to deal with fleets of 50 or 40 
ships, al! desirous of intercommunicating and all within range. 
The naval organisation worked quite efficiently under such con- 
ditions, and this, he thought, justified the conclusion that the 
ordinary commercial work could be easily controlled, in spite 
of the complications introduced by the question of the different 
nationalities of the operators. 

Dealing with the effect of the Convention upon the various 
sections of the wireless telegraph industry, the witness con 
firmed the previous evidence that naval stations would һе 
absolutely benefited. It was difficult to consider the question 
of commercial shore stations apart from the Marconi Co., since 
they possessed all the shore stations in this country at which 
any considerable work was done; bnt the effect of the Con- 
vention must be beneficial to these stations. A practical proof 
of this was the case of the North Foreland Marconi station and 
the Scheveningen station, which was not Marconi Со. A short 
time ago these stations did not work in harmonv, and it was a 
common practice for the operators to use bad language towards 
each other. [Interference was common, but quite recently an 
agreement had been arrived at by which intercommunication 
would take place if necessary, and interference did not exist at 
all. This showed that if similar arrangements were made all 
round, interference would be enormously decreased. 

The existing stations were ample to meet all the present 
demands, and were not likely to increase. The traffic, how- 
ever, tended to increase in respect of the Brow Head, Lizard, 
and Malin Head stations, which were all on the route of the 
large liners. Apart from these stations, there were ample to 
meet the demands of the trattic. In fact, at the present time 
the greater part of the messages passing between ships and 
shore consisted of conversational talks between the operators, 
routine signals, and repetitions due to interference. АП this 
was unnecessary work--except at the stations above mentioned. 
At these the trafic was likelv to increase. and there were no 
technical reasons why extra stations should not be erected at 
Prow Head. Malin Head. and the Lizard. With regard to 
large power stations, there were very few of these in existence 
at present in Europe. He knew of only three which sent out 
press messages at fixed times, viz, Poldhu, in Cornwall, 
Nanen, in Germany. and a French station on the Eiffel Tower. 
The Convention did not take special note of these. brt when 
wireless telegraphy had become a matter of international agree- 
ment, these large power stations would soon be worked—by 
orrangement—at the least risk of interference, This would 
he brought about by regulation of the wave-length and the 
hours of working. Only Poldhu. and the recently-destroved 
station at Machrihanish, had a range of one thousand 
miles. Tf Nauen did communicate with ships in the Atlontic, 
then the station would come under Articles 1 and 2 of the 
regulations. But it would only be a one-sided communication, 


632 ELECTRICAL ENGINEERING 


ЕЕЕ а Eee C 
oe IE EOE нае 


for the ships were bound to communicate only with the nearest 
shore station. | " 
Coming to the possible effect of the ratification of the Con- 
vention, Lieutenant Loring said he had come to the conclusion 
that this depended entirely on the spirit 1n which the company 
accepted the situation. from the company's point of view, 
nothing could be so satisfactory as a world-wide monopoly. 
''his the company had entirely failed to obtain, and 1t was 
not within the power of Great Britain to alter the present 
position. of affairs, even if it were desirable. If the company 
accepted the Convention with a bond fide intention of forward- 
ing its work, he could conceive of no other result than a 
beneficial one, although at first there would be а, little ditticulty 
owing to the introduction of a strange element 1n the shape of 
other operators. All who had had experience of wireless tele- 
graphy would know that the efficiency of any system depended 
first and last upon the intelligence and discipline ol the 
operators. By a judicious bonus system, the Marconi Company 
had taught their operators with skill and discipline. No such 
system would exist under the Convention, but there were 
penalties which would bring about the saine result. 1n the 
Navy, given in the first instance а well-trained and thoroughly 
practical operator, such а man had no difficulty in falling in 
with any organisation with which he had no previous know- 
ledge. This was the disadvantage which the Marconi Company 
had to contemplate from the ratification of the Convention. 
But they кош gain, first, all increase in the trattie, for the 
simple reason that there would be no object in multiplying 
the number of stations, if those already in existence could cope 
with any increase in the work, which he fully anticipated they 
would һе able to do for some time to соте; secondly, there 
would be a general decrease throughout the whole area of inter- 
ference; and, thirdly, if the company accepted the terms of 
the Convention, and the principle of intercommunication, there 
would be no good reason for the removal of their apparatus 
from foreign ships, whieh would have to be done if all the 
Governments desired intercommunication and the Marconi Com- 
pany refused. [n fact, the acceptance of the Convention would 
result in an expansion of the company's business in this 
direction. | 
Assuming that Great Britain stood out of the Convention, the 
Marconi Company would presumably lose the whole of the 
foreign shipping, and, out of 70 ships fitted with wireless ap- 
paratus, plying in the waters of Northern Europe, about 40 
were under the foreign flag. Stations would be erected on 
French and. other coasts, and we ourselves would probably license 
the erection of stations which would compete with the Marconi 
stations, since shipowners could hardly be compelled, without 
very strong reasons, to adopt one particular system in order to 
communicate with British coasts. The wireless war resulting 
would mean wireless chaos, and he held that the Marconi Com- 
pany had everything to lose and nothing to gain. There were 
other systems, technically, as good as the Marconi system, and 
the companies controlling these systems were only too anxious 
to obtain an opportunity of forming an organisation which 
would give equally good results as that now controlled by the 
Marconi Company. If the Marconi Company continued to take 
an hostile attitude, the British Government had the situation in 
their own hands, both as regards shore station and ships, while 
representations to foreign. Governinents could be made which 
would further hamper the operations of the Marconi Company. 
With regard to the distance between shore stations for com- 
mercial work, he said the existing Marconi stations averaged 
about 100 miles apart, and the normal range of the apparatus 
was about 70 miles. Brow Head was an exception, both as 
regards wave-length and distance. It had more powerful trans- 
mitting plant, and its normal range was 150 to 200 miles, or 
even more. Its present wave-length was nearly 3.006 ft., and 
cleared the two adjacent stations, Rosslare апа Lizard, which 
worked at 1,500 ft. Stations using two wave-lengths should be 
placed a sufficient distance apart to be outside each other's 
sphere of action. Generally speaking, difficulties would only 
arise from. ships, which were moving stations, for the shore 
stations being fixed could always be controlled. The signalling 
regulations in the service regulations, which met with general 
approval, were based mainly on English and German naval 
experience, supplemented by information given by other 
delegates, : 
: e M 16 Mr. Gwynne, witness stated that. the system used 
y the Navy only included portions of Marconi apparatus, such 
as the magnetic detector. As illustrating the ditliculties. now 
existing. he instanced the station at Dover. Messages were 
received here, he said, from Poldhu, Nauen, another German 
station at Nauheim, and the French station at the Eiffel Tower. 
All these were large power stations, and did not interfere with 
Ed очу traffic. In addition, signals were received from 
Scheveningen, the Newhaven-Dieppe steamers, Cambridge 
Oxford. Shoeburyness, the Lodgcge- Muirhead estent At Hythe. 
and other military stations, the Flushing boats, Board of Trade 
UE Belgium ports, North Foreland, Marconi ae 
ИСУЛ ИК 
day in which two o ce hat there was not a moment in the 
шанк 24 r more stations could not be detected. work- 
SDN EDIT This instance also showed what an enor- 
amonnt of superfluous signalling now took place, and 
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emphasised the capacity of the stations now existing for deal. 
ing with the present traffic. ‘The Newhaven-Dieppe service sent 
about six messages in 24 hours, the Ostend-Dover service about 
six messages in 24 hours, the North Foreland about six mes. 
sages a week, and Scheveningen twelve messages in 24 hours. 
These were all the commercial messages sent to Dover, and vet 
the senders had frequently to wait a long time to get their 
messages through. He saw no method of checking this super- 
tluous talk except by international regulations. 

In answer to Mr .Duxton, witness stated that the Marconi 
Company had agreed to the principle of intercommunication во 
far as the Dutch stations were concerned. 

Mr. Ө. W. JOHNSON, à principal clerk at the Colonial Office, 
who has had charus of the correspondence passing through that 
department regar ing wireless tele sraphy, said that all the 
Colonial Governments have ү aws giving the respective 
Governments complete control over wireless te egraph stations, 
and no station had been erected without a licence. These laws, 
in fact, followed our own Wireless Telegraph Act, but they 
were more complete from the fact that there was no linit of 
time during which they were to о erate. The Secretary of 
State for the Colonies had invariably opposed the principle 
of granting а monopoly to any company, and in this all the 
Governments had acquiesced except that of Newfoundland, 
which had come to an agreement with the Marconi Company of 
Canada, one condition of which was that for three years, trom 
1906, no licence for new stations should be granted, but there 
appeared to be nothing in the agreement to prevent the Govern- 
ment enforcing intercommunication upon the company. The 
Marconi Company had a long-distance station at Cape Breton, 
and there were stations along the Canadian coasts. There 
had been very little wireless telegraphy in the other Colonies. 
There were no stations in South Africa, Australia, or New 
Zealand, with the exception of certain experimental ones, but 
the question of establishing stations was under consideration 
in these places. The point to be settled was the system which 
should be adopted. In Trinidad, there was an installation 
on the Lodge-Muirhead system connected with the island of 
Tobago, which had been in operation successfully for fifteen 
months, the only interruptions being due to slight defects in 
the apparatus, and not to climatic causes. The distance covered 
was 20 or 30 miles. The station was used for general com. 
mercial purposes, but not many messages were exchanged. 
About 35 messages were sent between the two islands, in ad- 
dition to daily press telegrams, amounting to about 250 words 
a day. The station also undertook to receive messages from 
passing vessels on behalf of Lloyd's. The question of connecting 
several other islands of the West Indies had been, and still 
was, under consideration. In fact, various companies had been 
asked ѓ: г information as to the cost of fitting up installations. 
There were private stations at Singapore and Hong Kong 
longing to the Eastern Telegraph Company, and an experimental 
station at Lagos owned by the African Direct Telegraph Com 
pany. Both of these were equipped with the Lodge-Muirhead 
system. ‘The vessels of the Quebec Steamship Company 10 
Canada had been licensed to use the De Forest apparatus, 
the Government vessels being equipped with Marconi apparatus. 
The Jamaica Royal Mail Steam Packet Company also used the 
De Forest system within territorial waters. Several other 
applications were under consideration for ship and shore com. 
munication in other Colonies; for instance, the De Forest 
Company in Canada and Jamaica, and the Fessenden Company 
in Bermuda. Licences would have been granted to Lloyds т 
several Colonies many months ago but for difficulties arising 
out of the agreement between them and the Marcom Сор 
which was said to preclude intercommunication wit ot er 
systems. The draft Convention was issued to the CODE не 
January, 1905, апа there had been a general approval. ЄЛ 


3 , ane 

one amendment was suggested. and that was 9» tne ” 
which was 

r 


Government on a point of detail in the regulations, W | 
accepted hy the delegates at the Conference. The voting d 
of Great Britain was six votes, the same as under the m 
Convention. No suggestion had been made that the mà! 

should be submitted to the Calonial Conference. de 

At the next sitting of the Committee. probably todat. 
evidence for Marconi's Wireless Telegraph Company W 
heard. 

——————————— 

The British Electric Equipment Co., Ltd.—A m | а 
before Mr. Justice Warrington in the Chancery PS 
of the High Court on Tuesday — last. Counsel ү, и 
half of Mr. Nicholson moved for the appointment ч aad 
Charles Kederick Barton, chartered accountant, 45 rere " 
manager of the British Electric, Equipment ^0, и 
stated that the plaintiff held debentures for #40)": ee 
issued on March 25th of this year, and were 4 charge Ae 
the whole of the undertaking and the property of the S 
The debentures became due if execution was levied. Exe yan 
had been levied, although the sheriff had gone out. The ue 
carried on the business of electrical engineers and conn a 
for electric tramway systems. and several contracts k ы к 
carried out. The work covering all the contracts was mx 


: | : leted. 
to a close, and it was desirable that it should be RN 
Мез 


His Lordship appointed Mr. Barton as receiver and m 
with liberty to act at once. 
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ROLLING STOCK OF THE VIENNA-BADEN RAILWAY 


RECENT issue of Elektrische Wraft-Betricbe & 


Bahnen contains an interesting and well-illus- 
trated article by the Austrian Siemens-Schuckert Co. 
on the rolling-stock for the railway between Vienna and 
Baden, whieh has been electrically equipped. There 
are, in all, fourteen inotor-cars, twelve row trailers, 


Т 
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Fic. 1.- GENERAL View or Moron-CAR. 


and six old. trailers which were in use on the old steam 
lines; and have been altered to suit the new conditions. 
All these cars are. four-axle cars, but a two-axle саг 
has been built; in addition, for the shuttle line between 
Baden and Traiskirehen. 


eral design is seen in Fig. 1. Siemens-Martin steel is 
used for the axles, and special steel for the tyres. 
Each. bogie is provided with a brake to each wheel, and 
all brakes сап be actuated from either platform. In 
addition to the mechanical hand brake, and the elec- 
trical short. circuiting brake, the motor cars аге fitted 
with an automatic vacuum brake on the Hardy system. 
The vacuum brake is employed. for regular service. 
The vacuum pump, which is double-acting and is 


Carease. Compensating Winding. Field Winding. Stator Core. 
Fic. 3.--40 H.P. ALTERNATING-CURRENT Мотор. 


especially adapted to the duty it has to perform, is 
driven by a 24 H.P. alternating current commutating 
motor directly coupled to it. This motor has only one 
stator winding, and is designed to work with 500-volt 
continuous or alternating current, and to give its 
normal output at 900 r.p.m. The armature has two 
separate windings and two. corresponding commuta- 
tors, each taking half the working pressure. The 
motor is totally enclosed in a dust-preof case, and the 


Fic. 2. 40 H.P. ALTERNATING-CURRENT COMMUTATOR Motor. 


The Vienna-Baden railway is a single-phase ine, 
but as the trains also run on the Vienna tramway lines 
and the Baden-Voslau railway, which are both on the 
ordinary continuous-current system, the ear equip- 
ments have had to be suitable for continuous as well 
as alternating current. Another. condition that has 
had to be observed in the design, is that in. Vienna and 
Baden the trains must run at relatively slow: speeds, 
While on the alternating current section speeds up to 
31 miles an hour occur, which will be increased. to 
314 miles an hour later on. Another unusual eondi- 
ton is that the height of the trollev-wire is not uni- 
form; on the single phase section it is from 18 to 20 
ft. above the top of the rails, but at а place where 
the line crosses under another railway in Baden the 
height of the wire is decreased to 12 ft. 10 in. 

As the trailers may eventually be equipped as motor- 
ears the general construction of the two is identical. 
The trucks have two bogies, whose wheels are of 
equal size. The wheel-base of each bowie is 6 ft. 
M and the distance between the centres of the bogies 
SPY ft. 9 in. Each. ear is divided into two eom- 
Partinents seating twenty-two passengers, and the gen- 


motor and pump are arranged beneath the floor of the 
саг. 


For starting the motor, a switch is used mechanically 


Seale of Feet 
i 1 2 3 


Fie. 4. GENERAL. ARRANGEMENT ОЕ MOTOR ON AXLE. 


connected to the brake-valve of the vacuum pipe, and 
they are both worked from a single lever. The arrange- 
ment is such that the motor can only be switched off 
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when the air inlet valve of the pump is closed. The compensation and for Son n di E at the 
eontaets of the switeh are elliptical in shape, and are brushes. No resistances a ua: ed between the ends 
arranged in а circle. Ап auxiliary breaking contact IS of the armature winding an : UN. segments. 
provided with а magnetic blow-out. The resistances for The commutator is very wide, and has SIX brush- 


holders, each with three carbon brushes (Fig. 5) threc- 
eighths of an inch thick. Performance curves are 
given in Figs. 6 and 7. 
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Fic. 7.—PERFORMANCE CuRVES WITH ALTERNATING CURRENT. 


Fic. 5.—Brusn GEAR. 


The motors are always connected two in series, and 
the two groups of two motors each are controlled from 
either end of the car by a series-parallel controller. А 
train, consisting of one motor-car and two trailers, and 
with a gross weight of 62 tons can be maintained at 4 
speed of 25 miles an hour on a O'T per cent. grade. 
when there is a pressure of 250 volts at the terminals 
of each of the four motors. When the pressure 1% 
raised to 300 volts, the corresponding speed on a 
(35 per cent. gradient is 875 miles per hour. With 


the motor are air-cooled, and are formed of a number of 
elements of nickelin strip. conneeted in series, wound 
on sheet metal formers of box-shaped seetion open at 
the ends. Several of these elements are fastened 
together with hollow pieces of metal or corrugated sheet 
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Fic. 6.— PERFORMANCE CURVES WITH CONTINUOUS CURRENT. n von train of three coaches on Тер 
374 miles an hour without undue heating. TEES 
А КУТ 
ТРИЕ | The series-parallel controllers have four pasa 
И е 1 ' ы ie ". 4 э S 4 
Шоо e ai are arranged ne that the air passes four parallel forward notches, and SIX Pan At 
о Е се is travelling. brake notches, and they are of similar design noil 
е e r-car is itted with four 40 Н.Р. alternat- ordinary continuous eurrent controller with sol sic 
Шон pn motors nies 2 to 5), driving the wheels blow out. As the greater part of the track 18 ОП b i 
ea (7 y Y P 3 id . = s - + S 
gh gearing. In addition to the ordinary field alternating current system, it was deemed advise 


winding, these motors have two auxiliary windings for g trans 


to supplement the controller by a regulatin 
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former, by means of which the driver can vary the 
pressure in steps up to 125 volts. The switch. for 
cutting the transformer coils in and out is seen to the 
left of the controller in Fig. 10, and it will be noticed 
that the general lines of its design resemble those of 
the controller. There is an electro-magnetic device 
which prevents the regulating transformer from being 
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Fic. 9.—REGULATING TRANSFORMER CLOSED. 


connected in to the circuit when continuous current is 
used for driving, and also if the current is suddenly 
interrupted. As soon as alternating current is switched 
on, however, the barrel of the transformer switch is 
released. This locking arrangement is placed at the 
top of the barrel, within the case of the switch, and 
current is supplied to it from a small transformer 
beneath one of the platforms. In its primary circuit 
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there is a resistance to prevent too large a current 
from flowing through it when the supply is continuous 
and not alternating. In addition to this a device has 
been put in to prevent the main controller from being 
nioved further on than the last series position on the 
continuous current part of the line, as а certain speed 


must not be exceeded in Vienna itself. The alternat- 
ing current magnet for releasing this, and the corres- 
ponding magnet of the locking device of the trans- 


former switeh already alluded to are connected in one 


Fic. 11.—GeneraL VIEW or CURRENT COLLECTOR. 


circuit, so that the same auxiliary transformer serves 
for both. 

The starting and regulating resistances differ in de- 
sign from those of the pump motor, and are made up 
of spirals of German silver strip, wound on edge, with 
air-spaces between the turns. As the car is moving, a 
current of air passes through the resistance boxes, and 
keeps the coils cool. 

Figs. 11 and 12 show the design of the current col- 
lector, which, as already explained, enables it to be 
used for different heights of trolley wire. The current 
is collected by two aluminium sliding bars, and the 
arrangement is such that the lubricating material in 
the bar can reach the rubbing surfaces whatever the 
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Seale of Feet 
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Ега. 12.—DEsSIGN or CURRENT COLLECTOR. 


position of the collector. The collectcr need not be 
turned on reversing the direction the car is running, 
but the driver is provided with a rope, by means of 
which he can remove it from the trolley line at any 
time. On each driver’s platform there is an overload 
circuit breaker, which can also be worked by hand, 
and a fuse. The primary of the regulating transformer 
is also protected by a pair of fuses and a spark gap 
protector. А lightning protector is provided on the 
main circuit of each ear, and all the cars are electrically 
heated and lighted. 
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ELECTRICAL DRIVING OF SCREW-MILLING MACHINES 


E recently had an opportunity, through the courtesy of 
Messrs. Drummond krothers, cf Guildford, of inspecting 
an interesting application of electric motors to a particular case 
of machine tool drive in which considerable advantages are 
obtained over purely mechanical methods. 
The machine in question is of a type to which the firm have 
given a good deal of attention, and may be described as a 
screw miller—that is to say, a machine in which a milling 


Fic. 1.—Front View or ScnEw-MiLLING MACHINE. 


cutter, revolving at a high speed, travels in a direction parallel 
to the axis of the work, which is rotated at a comparatively 
slow speed. The older types of screw miller were true to this 
description, in that the carriage on which the revolving cutter 
was mounted was actually fed along the bed of the machine; 
but in Messrs. Drummond's later machines the reverse order 
of things is adopted, for the head carrying the cutter is fixed, 
while the table carrying the work travels along. This arrange- 
ment has some advantages, for a much more rigid construction 
of the cutter head is possible, avoiding vibration due to rapidly 
revolving parts, as cnly slowly moving parts are then carried 
on the travelling portion. А somewhat more complicated gear 
is, however, required than in the case of machines with a 
travelling cutter head if the cutter and the work are to be 
driven one from the other by mechanical means. Not only 
is it necessary for the drive to pass round four corners, as in 
the case of the travelling cutter machine, but difficulties are 
introduced by the great pressure between the driving sleeve and 
the square shaft upon which it slides, on account of the heavy 
torque which is being transmitted, while at the same time the 
sleeve is sliding longitudinally cn the shaft. "This longitudinal 
friction can be reduced by the use of rollers within the sleeve, 
but even then the gearing is both expensive and inefficient. 
These difficulties have been surmounted by the use of separate 
motors for driving the cutter and the work. А machine where 
this has been done is shown in Figs. 1 and 2. The motor 
situated directly over the head carrying the work drives the 
feed of the table in the ordinary way, and drives the work at 
a slow speed through a very neatly arranged speed-reducing 
gear, the final reduction being obtained by the worm gear which 
can be seen in Fig. 1. The other motor, seen more clearly in 
Fig. 2, is mounted on the fixed cutter head, and has no further 
function than to revolve the cutter. It might be thought that 
a considerable risk of damage would be introduced by this 
independence of drive, owing to the possibility of the cutter 
motor being stopped while the feed motor continues to drive. 
This contingency is, however, provided for by the arrangement 
of the wiring of the motors and their starters, which are so 
interconnected that the stopping of the cutter motor trips the 
release of the starter of the feed motor. Indeed, this method 
of stopping both motors together is usuallv employed, and a 
knock off consisting of an ordinary tumble switch actuated by a 


projecting cam on the travelling table is provided to stop the 
motors at the end of the travel. It is also impossible to start 
the. feed motor until the cutter motor is up to speed. In the 
illustrations, the starters are shown fixed to the wall behind the 
machine. This is, however, only a temporary arrangement, as 
the whole control gear is to be mounted on a panel by the side 
of the machine in a more accessible position. Each motor is 
provided with a shunt-regulating switch and resistance, by 
which a 25 per cent. speed regulation can be obtained. 

The chief feature of the system, therefore, is that the ad- 
vantages of complete mechanical independence of the two drives 
is secured, while the dependence as regards starting and stop- 
ping is obtained as if the feed were belt-driven from the cutter 
drive. The gain in efficiency is well shown by the fat that 
whereas the mechanically-driven machine required about 2 h.p. 
to drive it, the electrically-driven machine of the same size is 
amply served by two j-h.p. motors. The same principle of 
mechanical independence in the drive of separate motors of a 
machine tool combined with the safety ensured by electrical 
interconnection can, of course, be applied to a variety of other 
cases. In some forms of grinding machine, for example, a 
considerable simplification of gearing can be obtained in this 
way. 

When the numerous extensions to Messrs. Drummond's shops 
which are now in hand are completed, the works will form a 
good example of an entirely self-contained electrically-driven 
works generating its own power on the premises. 'Тһе older 
part of the works is at present driven by a couple of Hornsby 
oil engines, while those of the newer outlying shops are driven 
electrically from the dynamos worked from the same oil engines. 


Fic. 2.—Sipe View, SHOWING GEARING oF CUTTER MOTOR. 


A new engine-house has, however, been built, which will be 
equipped with a pair of Diesel engines of 45 and 30 b.h.p. re- 
spectively coupled directly to continuous current dynamos, so 
that the whole of the drive will be electric. "Transmission to 
the more outlying shops is by means of solid aluminium over- 
head conductors. Some of these have been in use for three 
years, and no trouble has been experienced with the joints, 
which consist of a simple form of clip accurately machined in- 
side and gripped tightly on to the wire by bolts. 


A Large Single-Phase Traction Motor.—One of the largest 
single-phase traction motors which has yet been constructed is a 
250 h.p. Winter-Eichberg motor, which is being experimented with 
on the German State Railway testing track at Oranienburg. The 
stator has an outside diameter of about 47] in., and a length 
of about 44 in. The motor has six poles, works at a frequency of 
29, and has a brush voltage at full load of 280. It is capable 
of working at 350 h.p. for one hour, when working at 400 re- 
volutions per minute. Forced ventilation by means of an elec- 
trically-driven blower is provided. Its full-load efticiency is said 
to be about 90 per cent. 
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ELECTROLYTIC CORROSION BY EARTH 
CURRENTS 

N these days of wide and rapidly growing use of rein- 

forced concrete and hydraulic cements in all kinds 
of structures, the question often comes up as to 
whether concrete will afford to iron and steel the same 
proteetion from stray currents of electricity that it 
does ordinary corrosion or rust. In the practice of 
investigating movements and results of currents upon 
underground pipes and other structures, several in- 
stances had come to the author's notice where damage 
had been caused by electrolytic action upon metals 
covered or incased in concrete or Portland cement. 

An exhaustive series of tests was therefore made on 
blocks of concrete containing iron tubes specially pre- 
pared. The results of these tests аге given in 
a paper by A. А. Kaudson, recently read before the 
American Institute of Electrical Engineers. 

These experiments go to show that only а small 
fraction of an anipere is necessary to cause electrolytic 
action. The element of time being always with us, 
it is only necessary where electric currents are present 
of sufficient voltage in the proper direction to cause 
even а very small amount of current to pass that 
will in time cause corrosion upon interior steel struc- 
tures, whether placed in concrete, brick, or in granite 
masonry. It is not expected, however, that large 
granite piers would develop cracks, but electrolysis 
to inferior steel work and to bridge anchorages may 
go on just the same. Cracks may develop, however- 
in concrete piers of small bridges, such as those which 
cross creeks or canals. 

By way of a practical illustration, there is a bridge 
in New York of this description over the Gowanus Canal, 
South Brooklyn, at Hamilton Avenue. А portion of 
the Bridge Commissioner's report ending June 80, 
1906, referring to this bridge, is as follows: 

Since construction the foundation walls of this 
bridge have developed some rather serious cracks, 
occurring on both sides of the canal, and there has 
been a movement of the walls towards the centre of 
the canal. During the last three months this move- 
ment has amounted to half an inch. Previously the 
movement totalled about three and one-half inches. 
From October to March there was practically no move- 
ment. A continuation of this movement for several 
inches more will result in the necessity of alterations 
in the centre of the leaves, as they will interfere before 
the bridge can be fully closed. 

With a view of ascertaining the electrical conditions, 
the author made a few tests at this bridge. The volt- 
meter readings showed the steel structure to be posi- 
tive to the canal, positive to water-mains in the street, 
and positive to the trolley-rails on the bridge, ranging 
from 0:5 to 1°5 volts. These readings were taken when 
the car-traffic was light. Some of the cracks on the 
concrete had been plastered over, but others were quite 
visible. The tests tndicated that the trolley tracks on 
the bridge were in connection with the steel structures. 
Tests were also made on another bridge of the same 
construction. The readings here were exactly the 
reverse to those found at the Hamilton Avenue 
Bridge, the structure being negative to canal, to water- 
mains and tracks. There were no visible cracks in the 
concrete of either foundation. Although the cracks in 
the concrete of the Hamilton Avenue Bridge are attri- 
buted to other causes in the Commissioner's report, 
the author believes that these observations point 
strongly to electrolytic action from trolley currents as 
being the true cause. This seems the more reasonable 
eause for these cracks, in view of the results of the 
laboratory experiments referred to above. Тһе author 
sums up his conclusions as follows : — 

1. Steel structures are well preserved from ordinary 
corrosion by concrete if placed either in salt or fresh 
water. This, however, has long been known. 


2. If but а small fraction of an ampere of electricity 
passes from an interior metallic column or structure 
into concrete or masonry as usually made, there will 
be corrosion of the metal and disintegration of the con- 
crete or masonry. | 

3. Structures of steel in concrete that are subject {о 
sea water are in more danger from electrolytic action 
than those in fresh water, by reason of the lower resis- 
tance of concrete in sea water as shown by the labora- 
tory experiments. 

4. In no sense can concrete be considered an insu- 
lator, and as shown it is from all appearances just as 
good an electrolyte as any of the soils found in the 
earth. 


THE RECORDING OF MAINS 
By W. G. Turner 


ERHAPS one of the most important branches of a central 

station engineer’s duties, and one about which little has 
been written, is the accurate recording of mains and service 
branches. The usual Provisional Order under the Electric 
Lighting Acts requires that ''The Undertakers shall forthwith, 
after commencing to supply energy under this Order, cause а 
map to be made of the area of supply, and shall cause to be 
marked thereon the line and the depth below the surface of all 
their then existing mains, service lines, and other underground 
works and street boxes, and shall once in every year cause such 
map to be duly corrected so as to show the then existing lines.” 
It is also necessary, if required by the Board of Trade, Post. 
master-General, or the їс] authority, to make sections showing 
the level of all mains and underground works other than service 
lines. 

Even without the above regulations, the constant changes in 
the engineering staff of most electrical undertakings would make 
it imperative that accurate and comprehensive records of all 
underground works should be kept, and as time passes these , 
records increase in value very largely. At the present time, by 
reason of the unceasing canvassing of districts and adding of 
new consumers, the underground mains systems are growing in 
a porportion even greater than that of the station plant. When 
there is a change in the engineering staff of an undertaking, the 
new engineer will, if the network is intricate, have great diff- 
culty in grasping the details of the system, and much time and 
expense will be wasted unless accurate and intelligible records 
have been kept by those who occupied the position before him. 

It is proposed to give below a brief description of a system 
which has been found to work exceedingly well, and one which 
does not require a great deal of time spent in keeping it up to 
date after it has once been got under way. А number of sugges- 


- tions pertaining to this subject are also included. 


The first question to be considered was the maps of the area 
available; these were found to be the Ordnance Survey у! 
scale and 35's» scale, being respectively 10:56 ft. and 25°344 in. 
to one statute mile. After due consideration, it was thought 
advisable to have one map showing the whole of the area and 
mains at a glance, and as the 34, scale map would have taken 
up far too much room, it was decided that it should be of a 
smaller scale. On examining this, however, it was found that 
the streets were hardly wide enough to show accurately and 
distinguish more than two sets of mains in each, so that the 
only alternative open was to make a special map showing all 
streets a certain percentage wider. On this map only the out- 
line of the streets (or really blocks of property) and names 
of streets are shown. The former are drawn from one and a 
half times to twice their proper width, depending upon the space 
available. 

The method of making this map was as follows :—Tracings 
were taken off the Ordnance maps, showing the streets and 
names only, the streets being widened in the manner stated 
above. Black and white prints were taken off these and pieced 
together in their proper positions and mounted on holland; the 
whole, with the exception of the streets, being lightly coloured. 
This was then suspended in a wall case on a spring roller, so 
that it could be rolled up when not in use, and the wall case 
made to hold a number of maps. 

The system of mains in the case under consideration is the 
three-wire continuous current at 480 volts between the outers, 
and each size of main, which is reckoned by the sizes of its 
conductors, has a distinctive colour, which also denotes whether 
it is a feeder or distributor. For instance, a distributor of 
0°75, 0°375, 0°75 sq. in. is shown by a red line, and a feeder of 
1, 075, 1 sq. in. by a blue line, each line being about 4, of an 
inch thick. А tabulated key, as shown in Fig. 1, is arranged at 
the bottom of the map to indicate the various sizes of mains by 
means of their colours, as well as distinguishing feeders from 
distributors. | 

When there is more than one system of mains covering the 
same area, it would be as well to have a separate map for each 
independent network, as this would prevent any danger of 
confusion. Different sizes of mains can also be distinguished, 
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if thought necessary, by varying thicknesses of lines, each line 
indicating the sectional area of an outer conductor; but. this 
plan is not to be recommended, as when more than two thick- 
nesses are used there is great liability to make an error in the 
size of a main, but it is almost: impossible to mistake the 
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laid. These maps are 
made to indicate the posi- 
tion of all junction boxes, 
feeder pillars, &c., and 
also the side at which 
boxes; junction boxes are 
square, feeder pillars 


as soon as the main is 


enter their various 


mains 
represented by means of а small 
by a small circle, and those which are at main points of inter- 
section are distinguished by an “X.” Each of the above has 
a designating number marked beside it on the map, and also a 
card bearing this number allotted to it in a vertical filing 


drawer. A convenient size for these cards is 6 in. x 4 in., and 
they are filed in numerical order with a guide card between 
each ten. Where, however, three single-pole boxes are used 
instead of one, the set takes one number. Each card is marked 
with the dates of inspection of box or pillar, condition, nature 
of repairs made, as well as the names of the men who made 
the inspections, so that it is quite an easy matter to turn up 
the history of any apparatus. Each type of box or pillar has 
also a letter allotted to it which corresponds to that on a 
drawing of the former. For an illustration of this card see 
Fig. 2. 

When a number of sets of cables are running through a pipe 
in a ‘‘draw-in system," the junction box (or, perhaps, in this 
case, joint-box) card would be made to show the numbers or 
letters of cables passing through each particular box, each 
separate circuit having a distinguishing number or letter allotted 
to it. 

As it was almost impossible to give any data as to the 
accurate positions of mains on this small-scale map, it was found 
necessary to make detail maps of the whole of the area on a 
larger scale. These were made in a similar manner to the above. 
the streets being again shown from one and a half times to 
twice the actual width, but with the addition that the footpaths 
were here indicated, the kerb being shown in its actual position, 
Each map was the size of that of the Ordnance Survey, t.e., 
56 in. x 24 in., so that they can be conveniently kept in a 
drawer, each bearing a number in the right-hand corner corre- 
sponding to its original and the Ordnance Survey 6 in. key plan. 
All maps have also marked on their four edges the numbers of 
the adjoining maps, and the edges are partially cut to fold over, so 
that they can be placed together for reference. On these maps are 
shown the mains and boxes, with their respective numbers, also 
any intricate work which could not be recorded on the smaller 
maps, t.e., distances of mains from buildings, depths, and other 
data pertaining to their laying, particulars obviously necessary 
for the location of mains at any future time. <A record of the 
depths and distances of the mains from the line of buildings 
at any given point must also be kept. These can be indicated 


No. CONTINUOUS CURRENT JUNCTION BOXES. 
NAME OF UNDERTAKING. 


on the map by two dimensions placed alongside the main, be- 
tween 1t and the buildings, the first dimension being the distance 
from the building and the other the depth of the main. Thus 
the figures 3 ft. x 1 ft. 6 in. would mean that the main was 
5 ft. from the building and at a depth of 1 ft. 6 in. It is only 
necessary to put these dimensions at places where there is a 
variation 1n the position of the main. Of course, the above 
dimensions are taken while the main is being laid, and it is 
well to note the position of gas or water pipes or any obstruc- 
tion in the ground at the same time. The horizontal dimension 
is taken from the centre of the trough or pipe to the face of 
the nearest wall or building, and the depth is the distance 


between the face of the pavement and the bottom of the trough 
or the centre of a pipe. On the opposite side of the line repre- 
senting the main, particulars as to the insulation resistance of 
each section after laying. date of laying, maker of cable, number 
of drum, and any other data that may be necessary, can be 
placed against it. Of course, the same colours are used as on: 
the other maps, and each detail map bears a separate key 
marked in its margin. 

A good way to record service branches is to have a card for 
each branch laid into consumers' premises. These cards are 
similar in size to the junction-box reference cards, and are 
filed in a like manner, the name of consumer being arranged 
alphabetically with guide cards. Each card has printed on it a 
line plan indicating a square block of property with a street and 
pavement running in front, as well as spaces for other informa- 
tion such as size of cable, date connected, insulation resistance, 
&c. When a service is laid, a card is allotted to it and the 
above information filled in, a line of the standard colour to 
represent the distributing main is then shown, and also one to 
represent the branch (the position of these being approximately 
to scale), also figures giving depths, the distance of the joint 
from party wall or the corner of a building, the name of the 
street, and an arrow indicating the position of the geographical 
north. For an illustration of this card see Fig. 3. If 
thought advisable these cards can have the plan put on 
afterwards exactly as it is on the Ordnince map, just enough 
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being shown to identify the position of the premises, or, if 
preferred, a small tracing can be substituted instead of cards. 
If tracings are used they should be kept in a sequence file, each 
being punched with two holes to fit the file, and folded up when 
they are very large. In a three-wire continuous network, a 
space should be left for the polarity of the service and ap- 
andes capacity of the installation, so as to assist in the 
alancing and distribution of the load. A good way to enable 
the position of a service branch to be subsequently identified on 
the actual spot, is to chip an arrow-head, or other approved 
sign, on the kerbstone immediately above or in line with the 
service. 

It is well to have duplicates of all the above maps which will 
fold up; these can be kept in a fireproof safe, so that in case 
of fire the records will not be destroyed. 

In the same wall case as the main maps, it 1s advisable also 
to have an Ordnance map of the original scale, showing the same 
areas, so that reference can be made to it in localising the 
А of a consumer's premises; but this, of course, should not 

e marked. 

Another helpful map, which can also be hung in the same 
case, is similar to the above Ordnance map, but has each con- 
sumer's premises coloured to distinguish certain particulars, say, 
a colour for each side of the system in the case of it being a 
three-wire one, and also a separate colour to distinguish а 
power consumer. It is possible to see from this map which 
districts require developing. Such a map may also help roughly 
in the balancing of the system, and can be turned to advantage 
in many other ways. 

It will be noticed that nothing has been mentioned in the 
above about overhead cables, and as the use of these is largelv 
increasing it would be as well to make a brief note as to their 
records. They can be very similar to the above as regards the 
coloured lines to denote size, but other suitable details should 
also be added, such as the position, height, type, and size of 
pole, &c. 

In America the usual practice is to use graphic charts for the 
recording of mains; these are very nice for a leisured man, and 
are readily understood by the person by whom they are made, but 
the average engineer, whose duties are multifarious, has no time 
to study them. То be able to take everything in at a glance is 
more to his purpose. 

Of course, the above descriptions can be modified to suit 
individual requirements, and although much work тау be in- 
volved in the first instance in preparing these maps, they will be 
found afterwards to repay themselves by reason of the facility 
and ease they afford in keeping them up. to date. 
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THE ACCIDENT TO AN ELECTRIC TRAIN ON THE NEW YORK 


CENTRAL 


HE serious accident caused by the derailment of 

a train drawn by two of the electric locomotives 
recently acquired by the New York Central Railway, 
on February 16th last, has led to much Press agitation 
and suggestions that there must be something wrong 
with eleetrie traction, since high speed trains drawn 
by the heaviest '' Atlantic °’ steam locomotives ran 
over the same road without mishap. The Electrical 
Review of New York, of March 23rd last, publishes 
Mr. Frank J. Sprague's views on the question, and as 
this article describes lucidly what took place, we tran- 
scribe the following abstract : — 

A recent grave disaster has been made the pretext for various 
comments and strictures, a few pertinent, the majority sense- 
less, and many knowingly untrue, concerning electric traction 
in general, and more specifically the system and locomotives 
adopted on a great trunk line division. 

In May, 1903, the New York Central Electric Traction Com- 
mission, of which Vice-President W. J. Wilgus was chairman, 
and of which I had the honour to be a member, issued pre- 
liminary specifications for electric locomotives to ten domestic 
and foreign manufacturers. The specifications were accom- 
panied by such facts, run sheets, and other data, as would 
permit bidders to intelligently formulate their own conclusions. 

The locomotives were to handle a trailing load of 400 tons 
at schedule speeds, and to operate under the generally existing 
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machine was tested October 27th, 1904, and a formal run was 
made on November 12th. The first locomotive acquitted itself in 
a manner unsurpassed by any like apparatus ever built. During 
a period of two years, on an interior track laid with only 
eighty-pound rails in gravel ballast, it has been run a total of 
67,000 miles, under all sorts of conditions and loads, with 
operators of varied experience, and at speeds as high as 83 
miles an hour on curves, and has never yet left the track. 

On February 16th a most lamentable disaster startled the 
community—the wreck of an electric train ten miles from the 
Central station, on a three-degree curve under a highway cross- 
ing known as the Woodlawn bridge, with the result that over a 
score of lives were lost. The accident was caused by a derail- 
ment in which four passenger cars were hurled from the track, 
ripping up both the traffic rails and the protected third rail, 
landing finally on their sides on the adjacent tracks, and crush- 
ing the unfortunate victims who had been thrown through the 
windows between the sides of the cars and the ties. A White 
Plains express, which ordinarily would be made up of five cars 
weighing, with the full complement of passengers, about 160 
tons, and a single electric locomotive weighing about 94 tons, 
which on this particular schedule is intended to handle a total 
train load of 350 tons, was sent out with a second locomotive, 
and both locomotives were operated. The train left Mott 
Haven, four miles from the scene of the disaster, from six to 
seven minutes late, running first on a down grade and then on 
an up one, passing through two curves, and ran by one of the 
substations, still on ап ascending grade. According to the tes- 
timony of the motorman, who was accompanied by an inspector 
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steam railroad track conditions, including curves with a minimum 
radius of 230 ft. A maximum speed of 75 miles was required— 
of course on straight, sound track, and witu light loads. 

The existing technical development, the high duty required, 
and many specific local conditions, finally determined the adop- 
tion, by unanimous vote, of direct-current apparatus, and the 
selection of locomotives narrowed itself down to the 2-8-2 gear- 
less motor type now in use on the New York Central, and an 
0-8-0 type equipped with geared motors. | 

The gearless locomotive adopted has а rigid wheel base of 
13 ft., with four pairs of drivers, on which is carried about 
70 per cent. of the total weight, and at each end there are 
pivoted, spring-centred, two-wheel guiding pony trucks, which 
extend the flexible wheel base to 27 ft. The drivers are 44 in. 
in diameter, and the armatures are carried upon the axles, the 
weight of each axle unit not carried by springs being 12,745 lbs. 
There are no gears, and no armature or field bearings, but the 
bipolar field magnets are carried by, and form an integral part 
of the locomotive framing, the magnetic circuit being com- 
agi through the upper part of the side frame, and a special 

ar carried above the motors, and hence are spring supported. 
The axles have a limited lateral movement, and the field 
magnets move independently of them. The centre of, gravity 
is about 44 in. above the rail. The resistance of the spring 
and friction plates against deflection from the central position 
is such that when the guiding trucks are deflected on a curve 
they very largely, with proper super-elevation and easing of 
gauge, relieve the outer rail from lateral main driver pressure 
under normal conditions of service. 

The machine as designed by the General Electric and the 
American Locomotive companies having been selected, and its 
service requirements somewhat increased, in the latter part of 
November, 1903, a contract was entered into for the com- 
letion and test of one locomotive, under rigid conditions. 
Nearly a year was given to develop this locomotive; the first 


and the assistant division superintendent, current was cut off 
from the full multiple position of the controller about 
2,000 ft. from the bridge, the train coasting on an up-grade of 
from 36 to 25 ft. to the mile. It safely entered the spiral 
approach of the curve, at about which time the controller was 
thrown into the series-multiple position, and just under the 
bridge, when full in the circle of the curve, and at the apex 
of the grade, where the original calculated schedule called for 
a ‚рео of fifty-one miles, only six miles greater than the 
"equilibrium speed," there occurred the beginning of the acci- 
dent, whose local effects were indicated by a broken rail, 
sheared tie spikes, and tie cutting by derailed wheels, and then 
the throwing of four cars completely over on their sides on to the 
adjoining tracks. 

The two locomotives and the leading car, although running on 
a down grade, were stopped 1,500 ft. from the prides on the 
tangent, the distance between the rear of the smoking car and 
the overturned ones being about 600 ft. The wheels of the lead- 
ing locomotive were all on the track except those of the rear 
pony, from which a tire-retaining ring, subsequently found 
whole, was missing, the bolts holding it in place having been 
sheared off. The leading pony of the second locomotive and all 
the drivers were off the track, but closely hugging the rails. 

Of course the “deadly third rail," or the use of the direct 
instead of the alternating current had nothing whatever to do 
with this disaster. There were no electrocutions, and what fire 
there was, whatever the cause, occurred directly over the broken 
connection of a Pintsch gas tank, and was quickly put out. 
There is not the remotest evidence that the third rail caused 
even this slight fire, but plenty that this particular third rail 
was instantly automatically cut out of service, and that it was 
impossible to restore it until the wreck was cleared. 

Of course, there was a cause for this accident, and hasty 
first conclusions specified high speed, or defective track con- 
struction. 
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accident was because of a lack of care in main- 
errors of judgment in the scheduling and 
nd operation of trains, then that is a matter to 
d by the proper sifting of the testimony of all 
concerned, and such facts as may be gleaned from the attendant 
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constants entering into the problem is a very difficult matter, 
and 18 the reason for the non-existence of a science of curve 
mechanics. 


A partial analysis of the guiding effect provided on steam 
locomotives shows that the fundamental Rey have been 
considered, and the guiding effect determined therefrom are 
borne out in practice. 

The guiding effect provided for electric locomotives of the 
New York Central has the same structure and relation of parts 
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locomotives of the two kinds under comparison. The 
“Electric Railway Review " (New York), of March 
23rd, publishes the results of the investigation, of 
which we have made the following abstract. 

The Board consisted of representatives of the New York 
Central, the General. Electric Company, and the American 
Locomotive Company, and of Professors Swain and Allen, of the 
Massachusetts Institute of Technology. 
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as already provided on steam locomotives and operating success- 


fully. | 
With the condition that the second driving axle bears against 


The result of the investigation is given as follows :- - 


CompaktsoN BETWEEN. STEAM AND. Evectric Locomotives 
ON A THREE-DEGREE CURVE WITH 44° INCHES SUFER- 
ELEVATION, 


The statement has been published ‘‘that there is no science 
of curve mechanics.” lt is nevertheless true that the subject 
has been quite fully discussed by Wellington in his "' Economie 
Theory of Railway Location " (pages 281 to 313), and the essen- 
tial elements of the problem and methods of calculating indi- 
cated: Experimental determination of values for the various 


the locomotive frame, and so transmits the radial thrust of the 
second axle to the outer front driver, а comparison of the New 
York Central electric locomotive with the Atlantic type steam 
locomotive on a three-degree curve with a 43 in. super-elevation, 
shows that the pressure of the steam locomotive driver against 
the rail is greater at all corresponding speeds. ‘The resultant 
shear on the spikes, however, allowing for the friction of the rail 
on the tie plate, is less with the steam locomotive than with 
the electric. 
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Тһе cifference between the pressure against the rail and the 
shear on the spikes is affected by the height of the centre of 
gravity under the intluence of centrifugal torce increasing the 
vertical pressure on the outer rail. The effect ot the higher 
centre of gravity of the steam locomotive disappears at 
higher speeds by reason of the preponderance of the horizontal 
force due to centrifugal action. At about 90 miles per hour the 
shear on the spikes tor the steam locomotive would be approxim- 
ately the same as that of the electric locomotive, but at this 
speed the steam locomotive would be in danger of overturning. 

The maximum shear on the spikes is not necessarily caused, 
however, by the driving wheel of the locomotives, but at certain 
speeds may exist at the leading wheel of the guiding truck. 
Although the pressure of the guiding truck wheel against the 
rail may be actually less than that of the driver, the weight 
upon the rail of the guiding wheel is so much less that the re- 
sultant shear on the spikes, allowing for the friction of the 
rail on the tie plates, is consequently greater. On the electric 
locomotive the shear on the spikes, due to the guiding truck, is 
in excess of that due to the drivers up to about 40 miles per 
hour. On the steam locomotive the shear on the spikes due to 
the guiding truck is in excess of that due to the drivers up to 
about 65 miles per hour, and this shear exceeds that of either 
the driving or truck wheel of the electric locomotive up to about 
57 miles per hour. 


Under the condition that the second driving axle clears the. 


locomotive frame by reason of the end play, and so bears directly 
against the outer rail without transmitting to the leading 
driver the thrust due to its radial slip, the pressure against 
the rail of the leading steam locomotive driver is greater at all 
corresponding speeds. The resultant shear on the spikes is less, 
however, with the steam locomotive due to the effect of its 
higher centre of gravity. 

Under this condition, with the electric locomotive, the shear 
on the spikes due to the guiding truck is in excess of that 
due to the drivers up to about 75 miles per hour. On the 
steam locomotives the shear on the spikes due to the guiding 
truck is in excess of that due to the drivers at all speeds, and 
this shear exceeds that of either the driving or truck wheels of 
the electric locomotive up to 75 miles per hour. 

Hegarding the stress on the outer spikes of the outside rail 
for a S cell of, sav, 60 miles per hour on a three-degree curve 
with a super.elevation of 44 in., the maximum shear on the 
spikes with the forward driver only bearing against the outer 
rail is 5,820 lb. for the electric locomotive, as compared with 
4.890 lb. for the steam locomotive, or a difference of 19 per 
cent.: but, on the other hand, if the comparison is made on 
the basis of the two forward drivers, bearing against the outer 
rail of the electric locomotive, the unbalanced pressure is 
2,780 lb., as compared with 4.890 lb. on the steam locomotive, 
a difference in favour of the electric locomotive of 43 ner cent. 

The ultimate shearing resistance of the standard spikes used 
on the curve in question ranges from 14,440 lb. to 17.060 lb. 
Assuming a factor of safetv of 4, the permissible shear per 
spike is 5.810 lb. to 4,265 lb. 

The 102-10. rail in use on the curve acts as a continuous girder 
distributing the stresses over several spikes, but to be con- 
servative, two spikes may be taken as resisting the unbalanced 
outward thrust. Consequently at 60 miles per hour we have 
actual maximum shears with either steam or electric locomo- 
tives, ranging from 4,440 lb. to 4,890 lb., borne by two spikes, 
which. with a factor of safety of 4, are proper for shears of 
7,620 lb. to 8.530 lb. In other words, the actual factor of safety 
is approximately 7. Therefore, the shearing force on spikes, one 
on the outside of the outer rail in each tie, with tie-plates, on 
three-degree curves, properly maintained, with a super-elevation 
of 45 in., is far within the limits of safety for speeds in excess 
of the so-called ‘equilibrium speed” of about 465 miles per 
hour, to which the super-elevation of 44 in. corresponds, 


OPINION or Proressorn MERRIDIAN. 


In a letter dated March 4th, 1907, to G. W. Kittredge, chief 
engineer of the New York Central, Professor Mansfield Merri- 
man says :— 

In compliance with your request of February 28th, I have 
made a careful examination regarding the circumstances of the 
train accident at a curve on track No. 3, near Woodlawn bridge. 
I have visited the curve and inspected the four tracks, noting 
the behaviour of the rails and cross-ties under the passage of 
both steam and electric locomotives. I have examined the com- 
putations made by Mr. Anderson and Professor Swain regarding 
the pressures exerted Ъу the wheels of the electric locomotive 
against the outer rail of the track, and have also made com- 
putations of mv own. 

All these computations agree in regard to the total centri- 
fugal force exerted by the locomotive, and in regard to the 
diminution of this, due to the super-elevation of the outer rail, 
but they differ materially in the results obtained for the pres- 
sure which causes the skewing of the locomotive wheel base. 
This is due to different assumptions made by the computers as to 
the position of the centre of rotation of this wheel base, as 
to the intluence of the movable front axle, and as to the 
values of the coefticients of friction. 

In my opinion, a definite solution с^ thie problem, on which all 
experts can agree, cannot be possible until experiments and 


measurements have Leen made to determine the facts which 
now must be roughly assumed. HE DP 

The computations which 1 have made or examined inuicate 
that the front outer driving wheel of the electric locomotive 
may have exerted. a pressure against the outer rail on the 
curve of from 5,000 to 10,C00 lb. at a speed of 60 miles per hour. 
Taking the highest figure, using 17,000 lb. for the ultimaie 
shearing strength of a spike, as determined by Professor Lovet, 
and considering the pressure as distributed over two spikes, the 
factor of safety is 04, which is satisfactory. These coniputa- 
tions hence indicate that the accident must have been due to 
some other cause than the radial pressure developed under the 
normal action of the locomotive. | 

During the test runs of the experimental locomotive at 
Schenectady, it was purposely driven at speeds of 75 miles per 
hour around a curve that was elevated for but 60 miles per 
hour, so as to accentuate any tendency that might exist with 
the locomotive to spread the gauge. This very high speed caused 
a centrifugal force sutlicient to move the ties in the gravel 
ballast, but there was absolutely no widening of the gauge. In 
other words, this test demonstrated that the method of spiking 
curves in ordinary practice was suttcient to meet even abnormal 
conditions. 

The maximum speeds in miles per hour of these electric 
locomotives, running light in still air, with 600 volts on straight 
level tracks, for different positions of the controller, are as 
follows :— 


One Twa, 
locomotive. locomotives. 
Controller in full series notch ............ 28 30 
Controller in fall series parallel notch. — 50 52 
Controller iu full parallel notch .. 86 90 


Figures 2 and 5 are diagrams accompanying the Board's re- 
port, piving the cata used in their computations of the forces 
produced by th: two locomotives. 


-———— —— e 


London County Council Meter-Testing Regulations.—[In re- 
sponse to the notification which the London County Council 
has sent to all electric supply authorities in the county as to 
the various modifications which it is proposed to make in their 
scale of charges tor testing meters, &c. (see Electrical Engineer- 
iny, February 21st, p. 529), there have been several protests. 
We have already notified one such by the Fulham Borough 
Council, and the Woclwich Borough Council has now sent a 
letter of protest to the Loard of 'Trade. Specific objection is 
made to Nos. 5, 8, and 9, and the scale of fees, and it is urged 
that standardisation is necessary before any such regulations 
are enforced in London. 


Water Power Development in New Zealand.-—In the last issue 
of the Australian Mining Standard we read that the extensive 
works in connection with the production of electric energy at 
Waipori Due together with the power-house, lines, &c., are in 
а forward state. ‘Lhe converter station, which adjoins the power- 
house, was built three years and a half ago, and up till the 
last few months it contained a switchboard necessary for operat- 
ing the steam plant, and also contained a battery booster. 
During the past few months there has been installed an extra 
switchboard, 34 ft. long, making the switchboard in all 56 tt. 
in length. This extra switchboard is for the purpose of contro:- 
ling the synchronous motors, the transmission lines, and ths 
distribution. There are also panels for controlling the ѕуп- 
chronous motors—one panel for the exciter and two panels for 
the transmission lines coming in from Waipori, and four panels 
for the low-tension distribution in the city. These panels are 
provided with hand regulators. There are also four panels for 
the high-tension distributing mains, and they are also provided 
with hand regulators. ln all, there are 86 instruments on the 
board, not including an ammeter, voltmeters, and watt meters. 
In addition to the works already referred to, three large 
generator units have been installed. Each of these units repre- 
sents 440 h.p., with a 35.000-velt synchronous motor driving a 
200 kilowatt direct-current generator for the tramways, and each 
unit has a 50 h.p. motor on the end of the shaft for starting 
it and driving it up to speed. The total horse-power capacity 
of the machinery in each unit is thus 770. There is also a small 
generator unit of 35 h.p. capacity for exciting the fields of the 
synchronous motors. АП the electric cables in the converter 
station run underground in concrete channels covered over with 
cast-iron checker plates, thus rendering the whole building fire- 
proof. At the rear of the converter room is the transtormer 
room. This room has four transformers, each of 270 h.p. 
capacity, and are for the purpose of reducing the voltage from 
5.C00 volts to 250 and 400 volts for low-tension distribution. 
Each transformer is immersed in a huge oil tank, all piped up 
with a water service for cooling purposes. On brackets on the 
wall there аге 28 small transformers and regulating instruments, 
and 180 wires from each of the large transformers have to be 
taken into the converter room. On the south side of the con- 
verter room the steam power-house stands, containing engines 
and an electric. generator, &c., which are at present used for 
driving the tramways. The new converter station has cost 
about £10.000, and it will be ready for use shortly. 
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THE INSULATION OF ELECTRICAL APPLIANCES 


PAPER upon the above subject was read at the Newcastle 
Local Section of the Institution of Electrical Engineers 
on March 18th, Mr. O. J. Williams. 

The author said that the insulation of a cable was like the 
material of a railway bridge—it was continually stressed; ip 
the one case by heavy trains passing over it, and in the other 
by the passage ef high-pressure currents of electricity. In an 


investigation of this sort, it was considerable help towards a 
definite conception of the electric field to assume a simple di- 
electric made up of positive and negative cells in chains, as 
shown in Fig. 1, and on applying oppositely charged electrodes 


IG. 1; 


to the end of a section of the dielectric, the positive cells are 
drawn one way and the negative cells the opposite way—i.e., to 
the positive electrode—and when there is electric displacement 
—1.е., the positives and negatives slip at all past each other— 
then a positive charge would appear at A and a negative charge 
at B. 

The total mechanical force acting upon the whole substance 
within any element of volume was zero—i.e., supposing 
the dielectric to be a gas, a little metal ball hung by a silk 
thread in it would be neither charged nor moved. Hence the 
“action at a distance theory.” Ано, it was clear that the 
dielectric experienced a tension parallel to the intensity, and 
a pressure in all directions perpendicular to the intensity. In 
all ordinary substances (which might be considered as a mixture 
of ether and matter) the electric displacement was greater than 
in free wether for a given intensity. In perfect insulators, ac- 
cording to our conception, the cells could not slip over one 
another. In that case electric displacement only can accom- 
pany any electric intensity. In imperfect insulators the cells 
slip slowly, and in conductors they slip rapidly. Taking the 
point of view that every atom of matter was made up of 
small charged particles called electrons, and that no charges 
existed except the charges on electrons, it was possible to 
offer an explanation of thermo-electric and piezo-electric pheno- 
mena and the various other phenomena such as ohmic heating 
and electrolysis when there was (1) mechanical tension and 
compression (positive and negative electrons move in the same 
direction); (2) temperature disturbances (positive and negative 
electrons move in the same direction); (3) electric polarisation 
or electrolysis, or simply conduction (the positives and nega- 
tives move in opposite асове), And а good insulator had 
to stand all three in some form or another. It must also be 
able to exclude moisture, not take up much room, withstand 
acids, last a long time, be incombustible, flexible, and easily 
worked, and cheap. 

Generally, insulation consisted of a mixture of things, such 


Fio. 2. 


as pure rubber, vulcanised rubber, impregnated cotton or paper, 
and varnish and oil and air; and this was probably the most 
important cause of insulation troubles, because a different 
amount of polarisation or electric displacement through these 
different dielectrics was obtained.. The displacement was 
greater in dense bodies than in lighter bodies, being least in 
vacuo; the effect of this was to cause an unequal distribution 
of pressure over the insulation. 

The classical experiment illustrating that was shown by 
R. A. Fessenden (‘‘ Insulation and Conduction,” Amer.I.E.E., 
vol. xv., p. 119, 1898). He took two plates, A and B (see 
Fig. 2), 1 cm. apart, with 10,000 volts alternating current 
between them. Now, air would stand 50 per cent. more than 


that pressure. 


He then introduced two’ plates of glass, C and 
D, with specific inductive capacity =8, each plate реет 4 сп. 
thick. Since the voltage divided itself inversely to the capa- 
cities, we should now have 8,890 volts between C and D, so 
the potential gradient in the air was now 12,800 volts per 
centimetre instead of 10,000 volts, and the air only supported 


15,000, so, instead of having a factor of safety of 50 per cent., 


a spark passed between C and D at every reversal of the 
voltage, which quickly heated the glass and made it conduct, in 
which case the full potential of 10,000 volts would then be 
between C and D, and a regular arc would form. Thus the 
introduction of a better insulation than the air had the para- 
doxical effect of weakening the insulation, and this would 
always be so with intermittent or alternating voltage of supply, 
unless the whole space was filled with the same material or 
things were so arranged that each layer of the dielectric had 
the same capacity—1.e., through each part there must be the 
same displacement of electricity. 

In all cases where one had wires to insulate, and the insula- 
tion had to be put on in the form of concentric tubes, the 
amount of electricity displaced per centimetre circumference 
was greater for the inner circles than for the outer (since the 
total amount was to be everywhere the same), and to get that 
it was necessary to use an insulating substance with a high 
dielectric constant inside, and as the radius of the tube got 
bigger the dielectric constant should be decreased accordingly, 
so as to produce an even slope of potential right through the 
insulation. That was known as ‘‘ grading the dielectric,’ and 
where there was a considerable difference in radius between 
the inner and outer layers of insulation it was most important. 
Unfortunately, up to the present no simple and cheap method 
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Fic. 3.—Curve or SPARKING VOLTAGES. AIR BETWEEN SHARP 


NEEDLE POINTS. 


of doing it anything like thoroughly and completely had been 
invented, so the insulation rules became thus. 

When the layers might not be closely compacted together for 
fear of losing tlexibility, as in paper cables, or when the layers, 
as in rubber cables, had to be composed of dissimilar com- 
pounds, to economise the expensive insulators or to separate 
the copper from sulphur (1) avoid crumpling the paper; (2) see 
that the insulating oil in which the paper is to be soaked is 
cf about the same S.I.C. as the paper; (5) for rubber cables 
see that there is not too great a difference between the com- 
position of the coats; (4) avoid air bubbles. Not only did the 
possibility of a single bubble increase the thickness of the in- 
sulation throughout (and thus add considerably to the cost of 
the cable), but even the increased thickness was not so effective 
as 1Ї the insulation had been continuous; the possibility was 
that you would get a spark in the bubble every alternation, 
which would gradually eat its way back, and finally break 
down the insulation. That was why many induction coils only 
lasted for a few years of operation. 

There was one other point he would like to touch upon. 
Supposing you had minute drops of conducting liquid in a 
porous insulator, they tended to collect together into bigger 
drops (like water drops in a thunderstorm), and to short- 
circuit the insulation. The reason for this was that water had 
an exceedingly high specific inductive capacity. 

He would now consider the investigations which had been 
made on the dielectrics used in practice, the results of which 
he had shown diagrammatically. Fig. 3 showed the dielectric 
strength of air (1) between needle points; (2) between plate 
and ball (stronger); (3) between plate and plate (strongest). 
The two alternating-current curves (1) and (2) showed the 
importance of the influence of the shape of the electrodes on 
the breakdown strength of the test piece. (v) And the plate 
and ball test was no use, as we had nothing like it in practice; 
(b) the needle-point test was uncertain owing to the varying 
condition of the points; (с) the plate and plate test was, of 
course, the best analogy to ordinary practice. Considering 
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Curves 2 апа 3, you would observe that, using direct current, 
the breakdown volts were greater than the R.M.S. alternating- 
current volts for a given thickness of insulation; but it was the 
maximum (у2х В.М.5.) and not the R.M.S. value which broke 
down the insulation, and, as he would show later, all insula- 
tion would stand a higher voltage alternating than direct 
current. It would be seen that the curve was not a straight 
line; that as the thickness of insulation increased its dielectric 
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strength—i.e., its breakdown volts per centimetre—decreased 
to a minimum. With oil insulation the more oil there was the 
more impurities—such as carbon dust, &c.—which tended to 
short-circuit the insulation; and in all insulators that pheno- 
menon was more or less present—viz., the better conducting 
particles were drawn into the field, and so reduced the re- 
sistance to the flow of electricity. 

Fig. 4 showed this effect in Curves A and B, and C showed 
the effect of filling the pores, &c., with varnish (capillary 
action). The dielectric strength of the varnish would be about 
eight or nine times that of the air it displaced, hence the 
difference between Curves B and C. 

Fig. 5 (from a paper by Lever Monell and Perry, Trans., 
Amer.I.E.E., vol. xiii., 1896, p. 227) showed the improvement 
in the insulation resistance due to drying the fabric up to 
80 deg. C., when it begins to burn. As a matter of fact, this 
curve was really the result of three phenomena : (1) the change 
of resistance due to temperature; (2) the change of resistance 
due to drying off the conducting liquid; (3) the change of 
resistance due to chemical change of the nature of the fabric. 
He thought that curve would make it quite clear that even if 
you did get the magnificent test insulation resistance of 140 
megohms, there was not the least likelihood that under ordinary 
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working conditions one would get anything like that. The 
machines would sweat during the night, and what was your 
insulation resistance in the morning? 

Fig. 6 showed the influence of the temperature of the in- 
sulation on its dielectric strength. As the temperatures went 
up, the dielectric strength went down. Now, the temperature of 
an electric light station was not infrequently 38 deg. C. (vide 
Electrical. Engineer, September 16th, 1904, p. 412), and with 
the 70 deg. F. (or 21 deg. C.) rise of temperature usually speci- 
fied, that brought the working temperature of the insulation 


up to 77 deg. C., and if one happened to have been running on 
а 20 or 30 per cent. overload for a couple of hours or so, it 
would be quite possible to break down the insulation unless 
one had had pressure tests made at high temperatures, because 
the breakdown pressure would have probably dropped to some- 
thing under three-fourths of what it would be at the ordinary 
temperature of the air, probably less than that if it had been 
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Kilo-volts at Breakdown (R.M.8.). 


on some time, owing to the effect that repeated heating, cooling, 
and stressing had had upon it. 

Fig. 7 showed the influence of the duration of application 
of the testing voltage. That had nothing whatever to do with 
ageing, the difference being simply due to the fact that time 
was required to charge a condenser fully. Unfortunately, 
leatheroid was the only curve he could get, and he did not 
know how long a leatheroid condenser of insulation 2 mm. thick, 
say, would take to charge—somewhere between 30 and 40 
minutes, he would imagine—so that up to that time of ap- 
plication it never got the full effect of the voltage, up to which 
time its breakdown strength fell, as shown in Fig. 8, and for 
times of application beyond that it remained fixed, except that 
in the process of months, under the influence of repeated 
heating and cooling, chemical action, and the like, the stuff 
deteriorated (or aged), as shown in Fig. 9, which was a curve 
showing the ageing of insulating varnishes, published by the 
manufacturers of dielectrol (the Curve A dotted), to show 
that although the initial insulation of their product might be 
low, yet after eight or nine months of constant use it was as 
good as new, while the other varnishes had deteriorated enor- 
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Fic. 7.—INFLUENCE OF TIME (AGEING). 


mously. The deterioration of varnishes, &c., was largely due 
to mechanical vibration, which powdered them up, but the 
more flexible insulators deteriorated by charring. Unfor- 
tunately, most of the insulators were also bad conductors от 
heat, so if heat was generated inside, as in the conducting 
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wire or in the body of the insulation, it was not at once 
radiated and conducted away. In consequence of this, various 
impregnating materials had been put upon the market, which, 
while scarcely, if at all, inferior in insulating properties, were 
of such composition as to facilitate the escape of heat from 


Fic. 8. 


the interior of the coils (ride Turner and Hobart, p. 148). 
That was the more necessary as there was an energy loss which 
showed itself in the form of heat in the material itself, due 
to conduction through the ohmic resistance of the dielectric, 
the energy consumed in the way being, of course, proportional 
to the square of the voltage. That became considerable in 
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high-voltage machines. The greater the heating and the more 
the stuff charred, the greater became the conduction current, 
and if the rate of generation of heat exceeded the rate of cool- 
ing, the temperature would rise until the insulation broke down 
(top right-hand corner of Fig. 10). 
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Fic. 10.—TEMPERATURE Rise IN MATERIALS UNDER DIELECTRIC 
STRAIN. 


In Fig. 10, Curve A showed the improvement of resistance 
and consequent fall of temperature due to drying (compare 
with Fig. Б). The Curves A, В, and С were taken on a 
sample of untreated material, which was quite porous, capable 


of absorbing moisture from the air, and well ventilated. The 
temperatures given were those actually measured. B was the 
same material as A, only thoroughly dried; C showed the 
temperature ш) to be higher for an increased voltage; D with 
a still higher voltage, and consequent breakdown. 

Fig. 11 showed (1) that doubling the frequency did not 
double the loss, but that there was a gradually decreasing loss 
per cycle as the frequency went up, owing to the charging and 
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discharging of a dielectric requiring time. Still, the very fact 
of there being an increase of the loss at all due to frequency 
showed that energy was absorbed in taking the dielectric 
through its cycle of electrification, just as energy was absorbed 
in magnetic hysteresis in taking a piece of iron through a cycle 
of magnetisation. The curves also showed that the rate of 
increase of loss was greater at high than at low temperatures, 
and the desirability of keeping down the initial temperatures. 
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Fic. 12.—Losses IN ARMATURE INSULATION ОЕ Two 1,100-vorT 
A 25-cycLE THREE-PHASE ALTERNATORS. 


Finally, ге 12 gave the energy loss in two 5,000-kw., 11,000- 
volt Westinghouse three-phase alternators installed in the Man- 
hattan Railway Company’s power-house, and showed that in 
a very highly stressed insulation the dielectric losses might be 
about one-seventh of 1 per cent. of the total output of the 
machine. The author remarked that he was indebted to Messrs. 
Turner and Hobart’s works for several of the diagrams used 
in his paper. 


Export Duty on Rubber.—Information has been received that 
under a decree of the Governor-General of Madagascar an export 
duty of 40 centimes per kilogramme has been imposed on rubber 
exported from Madagascar and its dependencies. 


Electric Shock Fatality.—4At one of the pits of the Lambton 
Collieries Co., Durham, on March 27th, a master shifter named 
David Smith was killed by an electric shock. From the evi- 


. dence at the inquest it would appear that the cable to a coal. 


cutting machine had become unfastened, and becoming jammed, 
the insulation had been torn off, and the cable exposed in places. 
The deceased was endeavouring to help a comrade who had 
received a shock, when he himself unfortunately received a fatal 
shock. The voltage employed was 500 volts, and it was stated 
in evidence that if the men had carried out their instructions 
the cable ought not to have become unfastened. 
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ILLUMINATION AND SOME ILLUMINANTS 


N his paper read on Tuesday last before the Glasgow Local 
І Section of the Institution of Electrical Engineers, Mr. J. D. 
Mackenzie said that he was not attempting to bring forward 
anything original or even novel in itself, but had endeavoured 
to discuss what seemed the necessary qualifications for successful 
illumination and how these might be attained in practice. 

The following definitions of the terms employed were given in 
the paper :—Light: the cause of the sensation of vision. 
Illuminant: a means or substance used for producing artificial 
light. Zllumination: light used for the purpose of making 
objects visible. Kifictency of illumination: the ratio of useful 
illumination to total illumination. Jatensity of illumination 
on any plane is its value in terms of a given unit. Candle- 
power 15 the value of the illuminant in terms of the standard 
candle. Zatrinsic brilliancy of an illuminant is the value ob- 
tained by dividing the total candle-power emitted by the area 
of illuminant actually emitting it. Aifciency of illuminant is 
the ratio of the energy converted into light to the total energy 
supplied. 

After a few notes on the structure of the eve and the range 
of adjustment of the iris, the author passed on to consider some 
of the various illuminants in general use, in so far as their 
properties affect the question of efficient illumination. The 
commonest form of illuminant we have is the parattin or stearine 
candle, which gives a yellowish-coloured light with an intrinsic 
brilliancy of about 5 to 4 c.p. per sq. in. In acetylene gas we 
have an illuminant with a spectrum very closely approaching 
that of sunlight, consequently giving а white light whose in- 
trinsic brilliancy is from 75 to 100 c.p. per sq. іп. Zncandescent 
gas gives us a spectrum in which green rays tend to pre- 
dominate, and it has an intrinsic brilliancy of 20 to 40 c.p. per 
sq. in. The carbon filament electric incandescent lamp, giving 
a spectrum in which vellow and orange rays predominate, has 
an intrinsic brilliancy of from 200 to 500 c.p. per sq. in. The 
metallic filament. lamps, with a rather whiter light, have an 
intrinsic brilliancy varying from 4060 to 600 с.р. per sq. in. The 
Nernst lamp, a whitish light, with an intrinsic. brilliancy of 
bare glower of about 1,000 c.p. per sq. in. The mercury vapour 
lamp shows a spectrum without any red rays, and chiefly com- 
prising the vellow, blue, violet, and green rays, and has an 
intrinsic brilliancy of about 5 to 10 c.p. per sq. in. The Moore 
tube light, with rose or orange tinted light, has an intrinsic 
brilliancy of about 1 to 175 c.p. per sq. in. 

lt must be borne in mind that all the values given for in- 
trinsic brilliancy are at best only rough approximations, and 
those for the metallic filament, mercury vapour, and Moore 
tube are especially so, as they are calculated from very insuth- 
cient data. 

Intrinsic Brilliancy.—The question of intrinsic brilliancy has 
a most important bearing on illumination, and is generally the 
factor most often ignored or forgotten in the whole scheme. 
Remembering that the eve is attracted to the brightest object 
in the field of vision, and that the iris adjusts itself to suit the 
maximum intensity of light emitted by this object, it will be 
readily seen that the inclusion of an illuminant of high intrinsic 
brilliancy in the field of vision may cause the iris to contract 


so far as to actually make surrounding objects almost invisible: 


to the eve. 

Absorption, Diffusion, and Reflection of Light.—Light in 
passing through, or failing upon, any substance is absorbed to 
a certain extent depending on the substance and its thickness, 
colour, and various other properties. Light may also be diffused, 
either by passing through diffusing substances or by diffuse 
retlection from a reflecting substance. Now, the usual methods 
employed to overcome the very apparent fault of too high an 
intrinsic. brilliancy of illuminant are to obscure the lamp bulb 
or to enclose the lamp in obscured, opalescent, or prismatic 
globes, or even to enclose it in shades of fabrie such as silk, or 
mica, or horn, &c. These substances absorb a very considerable 
amount of the total light produced in the illuminants, and 
Table I. gives some values of the amount of light transmitted 
through some substances. Now, although this method gives us 
a light-emitting globe of a relatively lower intrinsic brilliancy, 
still it is at the cost of greatly reducing the eiliciency of our 
lamps. and in order to indicate what such reduction of efticiency 
amounts to, I have calculated the equivalent efticiency, allowing 


for a lamp giving 1 c.p. for every 1'7 watts being placed inside . 


such globes. 

Reflection is a most useful factor in interior illumination. 
The light--from the illuminant— which falls on walls, floors, 
and ceiling is reflected back and forth im an infinite number of 
ravs, each of which tends to increase the actual illumination of 
the room. Table II. shows the reflecting values of various 


substances, and the effect produced in any given case is ex- 
pressed by the following formula. Let C=c.p. of illuminant; 
k = coefticient of retiection of surrounding walls, &c.; then total 
light— Ls.) 

This is shown in Table IIl., where the actual increase in 
illumination is calculated for various values of k. These figures 
indicate that in an ordinary room under ordinary conditions it 
is quite possible that the diffuse retlection from walls and 
ceiling may easily double the illumination due to the illuminant 
alone. As an instance of how this effect works out in practice, 
take a room with 16 c.p. unshaded, placed in the centre, and 
allowing the coetticient of reflection to average 0'5 for the whole 
room, we have by our formula— 

1 1 
L=c( 5) -16( 5, )- 92 с.р.; 
so that the effect actually produced is that we have replaced our 
16-c.p. lamp by one of 32 c.p. assuming no reflection. 

Assuming that the lamp is in a room with ceiling 12 ft. high, 
and is hung 7 ft. 6 in. above floor level, then the illumination on 
a plane directly below the illuminant and 3 ft. 6 in. above the 
floor level is got as follows :— 


. If now we hang the lamp, say, біп. from the ceiling we have— 


I (due to lamp озара = 16 _ 0-25 c. ft. 


d 8 

І (due to reflection) = 1:0 because the reflection effect varies 
very little for any ordinary alteration in the position of the 
illuminant. Hence the intensity of illumination due to the 
illuminant and reflection is still 1:25 c. ft. directly beneath the 
illuminant. 

The normal illumination on any other plane, except that 
directly beneath the illuminant, is given by the formula— 

C 

TL ap 
where C=c.p. of illuminant, D = distance from illuminant to the 
point illuminated, and the horizontal illumination on any plane 
given is by the formula— 

-— MT 36, 

where H=height of illuminant above the given plane and 
ф =angle between the line representing the ray of light and the 
perpendicular dropped from the source of light. 

Artificial ZH umination.—Having considered the various factors 
determining the application of light to illuminating purposes, 
the next point is to investigate how best to carry these prin- 
ciples into practical effect. The author's opinion is that our 
principal aim ought to be the getting of a fairly close iniitation 
of daylight. In order to imitate daylight we must conform to 
some necessary conditions :—(1) ‘The spectrum of the light 
should approximate to that of daylight. (2) The illuminant 
must not be anywhere within the usual field of vision. (5) A 
large degree of diffusion must be obtained. (4) Perfect diffusion 
must be avoided. (5) Direct retlection of the light must also be 
avoided. (6) The intensity of the illumination must not exceed 
a definite amount. 

Taking these conditions seriatim, the effect of the first one 
is to place certain illuminants at once out of the field, were we 
to insist strictly on adherence to such a condition. The eve, 
however, can bear a greater amount of yellow- and orange- 
tinted light than it can any other, and hence illuminants giving 
off a preponderance of such rays seem to strain the eve less than 
others. A very present instance is the flame arc lamp with its 
yellow- or orange-tinted light; although the intrinsic brilliancy 
of the lamp is much greater than that of the ordinary open 
arc, the eye can look longer and with less fatigue at the flame 
arc lamp. The considerations necessitating the second con- 
dition have already been explained, and it is scarcely necessary 
to mention that only in the very rarest cases is this condition 
fulfilled in ordinary domestic illumination. We seem to be 
hidebound by the traditions born of centuries of use with 
flame illuminants, which had to be placed at such an altitude 
as enabled one easily to light or extinguish them. There also 
seems a very general belief that the indirect method of illumina- 
tion is most wasteful. 

A glance at Tables 1. and IT. will show that 50 per cent. of 
the light given by an illuminant is lost in passing through an 
opal globe, while a whitewashed wall or ceiling will reflect light 
with a loss of only 20 per cent. Of course, with indirect 
illumination there must be a double retlection, namely, a direct 
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reflection from reflectors of the highest class (placed behind 
the illuminant) on to the ceiling, and then the diffused retlection 
from the latter, assisted by similar reflection from the walls and 
Hoors, gives the resultant illumination. At the same time in 
actual practice it will be found that the difference in efficiency 
of the two methods is not so great as many are inclined to think. 
Conditions 3 and 4 state that a large (but not perfect) degree 
of diffusion must be attained. The reasons here are not quite 
so obvious as in the preceding conditions, but a little considera- 
tion will show that they are both necessary and in no way con- 
tradictory of each other. It is certainly necessary to obtain a 
great degree of diffusion such as we possess in ordinary daylight, 
but it is just as necessary to avoid perfect diffusion such as 
takes place with daylight enshrouded in а white fog. Such a 
state of matters is very trying to the eve, owing to the fact that 
the light and shade effects are nullified, and hence everything 
appears so flat that the eye is strained in an endeavour to dis- 
tinguish the forms of objects. 

In this matter of too much diffusion many of the installations 
carried out on the indirect method have failed owing to the 
appearance of flatness obtained by light falling on objects in 
every direction. To obviate such a defect the correct method 
will be found by adhering closely to the primary condition 
laid down at the beginning, "to imitate daylight." In an 
ordinary room the light comes in through windows placed at 
one end and perhaps one side, and hence objects in the room 
appear in light on the side next the source of light and in 
shadow on the other side. If now the illuminants intended to 
replace the daylight are grouped more closely about the windows, 
then a greater effective illumination will be given in one direction 
than in another. ) 

The reason for Condition 5 is self-apparent if one considers 
the direct reflection given from, say, a mirror, but it is apt to 
be overlooked in dealing with retlection for other bodies. A 
very prevalent source of eye strain in otlices is due to the effect 
of direct reflection from white paper; the illuminants may be 
shaded from the eye, and yet owing to the slope of the desk, 
and the angle at which the incident rays strike the paper, 
reflected rays pass straight to the eve. The source of light 
ought always in desk lighting to be behind the worker, so that 
direct retlected rays pass away, instead of towards him. 

Condition 6 is also very necessary, but it is often ignored. 
Unfortunately for our eyesight, and for the eyesight of the 
rising generation, there seems to be a craze for increased illu- 
mination, and the effect is seen in the alarming increase in 


ophthalmic disease. Even Mr. Swinburne in his recent paper. 


has made the startling remark that the new high-efficiency 
lamps will lead to consumers replacing their 16-c.p. lamps by 
others of 25 to 50 c.p. We should strenuously endeavour to 
prevent such a calamity. 


TaBLeE I. 


Percentage of Light Transmitted. 


| Light Equivalent efficiency of 
| D^ 
Material. ' transmitted. iluminant. 

| 

| Watts per с.р. 
Lamp unshaded ......... .. 100 17 
Clear glass globa ............ 80 —-90 1:90 —2:12 
Opal glass globe |......... .. | 40 — 80 2:12—4:25 
Ground glass globe... .. 50—70 2:10—3-40 
Rippled glass globe | ...... 15—80 2:12—.2:30 
Tracing cloth „шак nnas! 55 | 31 
Tracing paper ......... ..... 75 2:3 


EXTREM TSR TT SEDO CUM XAAMT I TOASTED 


Having indicated: the faults of present methods of illumina- 
tion, and the several conditions necessary for successful treat- 
ment of any given case, this paper would not be complete 
without some indication being given as to the ideal method (in 
the writer's opinion) of applying the illuminants to their proper 
purpose. Take, for example, a show window on some business 
thoroughfare; here the object aimed at is to give a brilliant 
illumination to the goods, and the method familiarised by the 
Linolite system із on right lines, and eminently satisfactory 
wherever it has been properly installed. In such a case as this 
it is quite unnecessary to guard entirely against direct reflection, 
becanse in the case of jewellery, for example, direct reflection 
is desired in order to properly exhibit the articles. In domestic 
lighting it is suggested that high-etliciency lamps, such as the 
tantalum, should be arranged in straight tubes, backed by 
reflectors and placed along behind a deep frieze moulding; the 
principal intensity of illumination to come from one definite 
direction, preferably from the direction in which daylight 


enters; the ceiling from which the diffuse reflection is desired 
to be of a white matt surface and wails preferably of light 
tints. ‘These high-etliciency lamps could be arranged in lengths 
of, say, 12 in., giving 4 in series on 200 to £50 volts; the total 
number of lamps being installed according to the highest 
intensity of illumination desired, and such switching arrange- 
ments made as would enable two or more combinations to be 
made whereby this intensity might be reduced. For halls and 
public buildings, where ceilings are high, a combination of 
direct and indirect illumination might be necessary, and it is 
impossible to set down any definite rule for such cases. At the 
same time, attention to the conditions set down would go far to 
give a satisfactory result artistically and physiologically. 


TaBLE 11. 
Material. Coefficient of reflection. 
Highly polished Silver ... - p e inue 0:92 
Highly polished Brass ... gag 520 T ... 0770-075 


Highly polished Copper se m is pus 
Ordinary Mirrors and various polished Metals ... 0:40-0:70 


White Blotting Paper ... uis us T ы 0:82 
White Cartridge Paper Kee жа "S 3e 0:80 
Chrome Yellow Paper ... nse А Sek p 0:62 
Orange Paper  .. T xut x m "T 0:50 
Plain Deal (clean) T "m bs "E 0:45 
Plain Deal (dirty) ia ae T na x 0:20 
Light Pink Paper о 7 ix ds D 0:56 
Yeliow Painted Wall (clean) ... ee s a 0°40 
Yellow Painted Wall (dirty) ... e T i 0°20 
Emerald Green Paper ... T fa Bue i 0:18 
Dark Brown Paper is pus е zik m 0:13 
Vermilion, Blue-Green, Cobalt Blue Paper . dn 0:12 
Black Paper n ae - S T. te 0:05 
Black Cloth е7 T bis bis ou - 0:012 
Black Velvet ies T X TT du к 0:074 
TABLE III. : 


Increase of Illumination due to Reflection. 


] 
i ц Е 0) 
0:95 20°C0 
6-90 10-00 
0:80 5:00 
0°75 4'CO 
0:60 2:50 
0:40 1:66 
0:20 1:42 
0: 125 
010 111 
0:05 105 


Water Power Development in Canada.— The Montreal Gazette 
contains a description of the developments now taking place in 
connection with power supply for that city, and says that “the 
Montreal Light, Heat, and Power Company will have their 
Soulanges Canal development completed by the early fall, thus 
adding 15,000 horse-power to their electric supply. At present 
1,500,000 dols. is being spent to provide perhaps the most up-to- 
date electric installation on the continent. The canal is 2,800 ft. 
long from where it receives the surplus waters of the Soulanges 
to where it delivers them to the 5t. Lawrence. Plans were pre- 
pared by Mr. Walbank, and. being approved by the board, 
ground was broken in May last, and continued all the summer. 
The canal is 160 ft. wide at the bottom, and it would be dithcult 
to conceive a more massive piece of work. The banks are 27 ft, 
high, and, being lined to a good depth with reinforced concrete, 
the sides are absolutely water-tight. 

“The important part of the whole work, however, is the 
reinforced concrete dam built across the lower end of the canal. 
This, when completed, will be equal to solid rock. In fact, 
the walls are a mass of concrete in some places, 79 ft. deep by 
155 ft. wide, pierced by tunnels which will carry the water to 
and fro. ‘This dam is the first of its kind built in this country, 
and has created a lot of interest in engineering circles. The 
contract for the dam and canal work is being executed by the 
Canadian White Company. The Dominion Bridge Company are 
building the steel gates, Allis-Chalmers-Bullock Company the 
hydraulic machinery and water wheels, and the Canadian West- 
inghouse people are supplying the electrical machinery. 

" The head of water provided for in Mr. Walbank's plans wil! 
give 50 ft., while 5,550 horse.power will be provided by each 
of the three units. This Soulanzes development comes second in 
importance to that of Chambly. "The transmission line to the 
city is being constructed by the company. The Montreal Lizht, 
Heat, and Power Company are now putting in a 2,000 horse- 
power steam turbine and generator in the Queen Street power- 
house. "This is intended to provide reserve power. 
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THE EXPERIMENTAL DETERMINATION OF THE 
LOSSES IN MOTORS | 


HE first part of the paper on the above subject, read by 

Mr. C. Е. Smith, on 1uesday last, before the Manchester 
Local Section of the Institution of Electrical Engineers, dealt 
with the electrical separation of losses in direct current motors. 

In 1887 Mr. Swinburne published a method of determining the 
losses in dynamos or motors, in which he distinguished between 
the copper losses which may be directly calculated, and the 
stray power consisting of losses due to eddy currents, friction, 
and magnetic hysteresis. "Lhe stray power is determined by 
running tne macnine light as а motor, the field magnets being 
exciteu to give tne same armature induction as at 1ull loaa, 
and the appiied voltage being adjusted to give the normal speed. 
‘he power required to run tne armature under these conditions 
is taken to be also the stray power at full load. 1t is remark- 
able to notice how little this method of determining the losses 
in a motor has been improved upon in the 20 years since it was 
published. Тһе publishers of more recent methods have опу 
succeeded in carrying the separation of the losses somewhat fur- 
ther (always under no-load conditions). ‘lhe assumption made 
in the Swinburne test, that the friction losses may be taken 
to be constant for all loads, has been proved by Dettmar' and 
other writers to be true, for well-designed bearings, even when 
subjected to the stresses of a belt drive. 

A method for the more complete separation of the iron and 
friction losses was proposed by Kapp and Housman? twelve 
years after the publication of Swinburne в tesi. 

By this method the losses occurring in the machine when 
running as an unloaded motor, are divided into two parts, 
viz. :—Losses which vary in direct proportion wita the speed, 
and those which vary as the square of the speed. By running 
the machine at constant excitation and varying its speed by 
change of applied armature voltage, the driving power may be 
plotted in the form of a curve, giving the relation between 
the driving current and the induced back E.M.F. This curve 
is approximately a straight line. By continuing the curve to 
cut the vertical axis of co-ordinates, the height of the point ot 
intersection gives the value of the current supplying the con- 
stant torque losses, t.e., losses which are directly proportional to 
speed. Subtracting this current from the ordinates of the curve 
of total current, the portion of the current overcoming the 
losses which vary аз а higner power ot the speed is obtained. 
lt is then assumed that tne constant torque losses are due to 
hysteresis and friction, while the losses producing the slope in 
the current-volt curve are due to eddy currents, which produce 
a torque proportional to the speed. "Ihe assumptions upon 
which this separation depends have since been found not to be 
accurate. "The torque due to hysteresis 1s probably not a strictly 
constant quantity, while even brush friction has been found not 
to be a simple function of the speed, but to depend upon the 
current.? Further, the increased loss due to windage at higher 
speeds is not taken into account. 

А more accurate method, which is really a development of the 
one just described, enables the total frictional losses to be first 
determined, after which the iron losses are separated, as in the 
Kapp and Housman test. The friction losses for any speed are 
obtained from a curve showing the relation between driving 
watts and volts applied to the motor, plotted for a constant 
speed but variable excitation. By continuing this curve back 
to cut the vertical axis, corresponding to zero volts generated, 
t.e., Zero armature induction, we obtain the value of the watts 
overcoming friction alone. In order to obtain the point at 
which the curve should cut the axis with more certainty, the 
values of the squares of the volts, instead of the voltage, may 
be plotted horizontally. 'Гһе lower points on the curve are 
thus brought nearer to the vertical axis. By obtaining a number 
of such constant-speed curves for a range of different speeds, a 
curve of friction loss may be obtained, each constant-speed 
curve furnishing one point upon the friction curve. From the 
friction curve n now be obtained the current supplying the 
friction torque. By subtracting the current overcoming friction 
from the curve of total current obtained in the Kapp and Hous- 
man test, we determine the iron loss current alone. "This re- 
maining current may then be separated into eddy current and 
hysteresis components as in the former method. Incidentally 
it may be noticed that the increase with speed occurring in the 
friction current. determined as above, must be due to windage, 
since the brush and bearing friction may be taken to require 
а constant current at all speeds within a wide range. The 
windaye loss is thus given separately from the frictional loss. 
The separation of the losses һу this method gives very good 
and consistent results when carefully carried out. ‘The method 
has the great advantage that no second machine is required ; 
it is, however, so laborious that its usefulness is much re- 
stricted. 

The use of an auxiliary motor to drive the machine under 
test, forms one of the simplest and most direct methods of 
measuring the no-load losses of a machine. In this method the 


1 Flektrotechniache Zeitschrift, xx., 651. 
2 Electrician vol’ xxvi.. p. 699. 
5$ Eleetvical World and Engineer, 1999, p. 417. 
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no-load losses of the auxiliary motor are measured and subse. 
quently subtracted from the power supplied to it when driving 
the machine to be tested, allowance only being made for change 
in C‘K loss. ‘Lhe ettects of change ot excitation, brush friction, 
&c., in the driven machine are thus measured as the amount 
of change in the power taken by the auxiliary motor. In carry- 
ing out the test, great care is required to ensure that the fric- 
tional losses in the auxiliary motor are exactly the same when 
tested light as when driving the second machine. А further 
point to be noted is the assumption that the internal losses of 
the driving motor are independent of load for the range ot 
loads taken. From the point of view of accuracy, the method 
suffers also from the introduction of the losses occurring in the 
driving motor, which must in each case be measured with the 
losses to be determined. Additional elements of uncertainty 
are thus introduced without any corresponding increase in the 
accuracy of the method of reading. In simplicity and direct 
ness of application the method has great advantages. 

A number of methods for separating the losses in a motor or 
generator all depending on the study of the retardation curves 
of an unloaded machine, were described by М. Routin 
(L'Eclairage Electrique, Oct. 24th, 1896), J. Claude (Electricien, 
1896, 42), Liebenow (Llektrotechnische Zeitschrift, 1899, 

. 274), and others of later date. These methods have now 

een widely adopted, and as they are described in many text- 
books dealing with the subject of testing electrical machinery, 
those principles involved which are not new will be here stated 
as brietly as possible. 

The machine to be tested is run up to full speed, or to a 
speed slightly higher than full speed, and the armature is then 
disconnected from the source of power. The machine will be 
brought gradually to rest under the influence of the forces 
opposing its rotation. These forces are due to the frictional 
and iron losses which occur in the rotating machine. The work 
done during any interval of time in overcoming these losses 
as the machine retards will be equal to the kinetic energy lost 
by the machine in this time interval. The kinetic energy lost 
per second is then the power overcoming the losses. Since 
the kinetic energy will depend only on the speed (for a given 
machine), it is not difficult to determine the variation in the 
losses, as the machine slows down, by taking observations of 
the speed at successive equal intervals of time. By plotting 
a curve of speeds on a time base, the rate of change of speed, 
and consequently the rate of change of kinetic energy, may be 
deduced when once the kinetic energy at any single speed has 
been determined. 

In absolute units, the kinetic energy of a rotating body is 


M (22)? 
where Z is the moment of inertia and n is the speed of the body 


in revs. per second. 
Translated into practical units this becomes 


In? 


Energy = „б. lb. x oo в cx) 


where 7 is in lb. ft.? and n in revs. per minute. 


Writing A’ for the constant quantity T : 
5800 
Energy = K'n?, 


Suppose the speeds observed at two successive readings near 
together to be л, and n,, and let the mean of these be 


і = nte 
then the mean power ро иеше the change of speed 
=energy lost+time between observations 


2n K'(n,- 


= Кү? =i js natt, lb. per min. 


where ¢ is the time in minutes between the readings. 
Since ‘1 ft. lb. per min. =0'0226 watt, 


No. of watts ООР (n, - ny) = kn | 


t 
where A -00452A'. 


The experimental retardation curve is plotted to a large 
scale with time measured horizontally and speeds vertically 
At апу point on it corresponding to a speed of 
n revs. per minute, the value of n,—7, is obtained by scaling 
the difference in height of the curve at speeds л, and л, at equal 
The value of t, the 
be 
taken so small that the curve is practically straight within these 
Usually the time interval between two successive rea d - 


(see Fig. 1). 
horizontal distances on either side of m. 
time interval corresponding to the difference n,—n,, must 


limits. 
ings would be suitable. 


бє. Ыы Ыы 


e 


гы 


APRIL 11, 1007. 


` ELECTRICAL ENGINEERING 


649 


Arnold! has shown that instead of the expression "n Fu 
the subnormal to the curve at tiie point corresponding to 
speed n may be taken. 
Thus in Fig. 1 
Lu m AB 
t BP n 


— 


2. A Baa tel 


and the watts spent in retardation at point Р=К х АВ. 

Thus it is only necessary to measure the length of the sub- 
normal AB and to multiply this length by the constant К. 

In my own measurements I have found it best to measure off 


E 
Е 
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ө 
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ө 
а 
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Time in Seconds. 


Fic. 1.—RETARDATION CURVE. 


the length ¢,--¢, as first described, employing spring-bow 
dividers for the purpose, rather than to measure the subnormal. 

The chief variations in the form of the experimental deter- 
mination of losses by this method, as proposed by various 
experimenters, are to be found in the method adopted for the 
determination of A. As has been shown already, the 
value of A is determined as soon as the moment of inertia of 
the rotating parts of the machine has been found. 

A summary of the chief methods available for finding the 
moment of inertia of an armature is given below :— 

(1) By the time of torsional vibration, the armature being 
suspended by a bifilar suspension of wire rope. (2) Measuring 
the time of retardation of the armature with and without the 
addition of a disc of known moment of inertia. The alteration 
in windage loss is likely to affect the accuracy of this method. 
(5) A comparison of the electrical power taken to maintain rota- 
tion at a certain speed with the rate of retardation when al- 
lowed to retard at the same speed from a higher speed. (4) Al- 
lowing the machine to retard from a high speed, both with and 
without an added retarding force obtained by allowing the 
armature to generate current in a resistance connected across 
its terminals. (5) Similar to the last, except that the added 
torque is produced mechanically by applying a brake, instead 
of electrically. 

To these methods might be added the coupling of the machine 
to another whose constant has already been determined. From 
measurements of driving power required by the coupled 
inachines, and from the retardation curve of the combination, 
the constant for the second one may bé found. 

The employment of any of the last four methods enables the 
value of A to be determined directly, without an evaluation of 
the moment of inertia. Method (3) 1s the simplest to carry out 
in practice, and when it is adopted, the following procedure 
should be followed. The machine must be run at the normal 
speed for a sufficient length of time for the bearings to get 
to the stationary condition as regards temperature. The watts 
taken at this speed are then noted, and the speed is raised. The 
machine is immediately afterwards allowed to retard, readings 
of speed at equal time intervals during the retardation being 
taken. For exact measurements, it is important to notice that 
there will be а normal running condition of the bearings corre- 
sponding to each speed, so that one no-load reading should be 
taken for each retardation curve, if several determinations of 
the constant are to be made. The value of А when once deter- 
mined is, of course, constant for the machine and is independent 
of load, excitation, &c. 

After the value of A has once been determined, the only read- 
ings to be taken for the determination of the losses under any 
particular conditions, are those of speed and time. The per- 
centage accuracy of the result will depend on the exactness with 
which these readings can be taken. The speed is generally 
best determined by using a high-resistance voltmeter connected 
to the terminals of the machine, since speed and voltage at 
no-load will be proportional to one another, and the residual 
magnetism will produce sufficient voltage to give satisfactory 
readings in the case of the unexcited machine. 

If readings have to be taken in very rapid succession, owing 
to the shortness of the time of retardation, a strip of paper 
may be pasted on to the face of the voltmeter and the positions 
of the pointer, as it moves across the scale, can then be marked 
with a pencil and afterwards read off at leisure. 


1 Die Gleichatrommaschine, Vol. I, p. 503. 


Use of the Ondograph or a Recording Voltmeter.—An excellent 
method of taking the retardation curves where the time of 
retardation is short, has been brought to the author's notice 
by Mr. U. A. Oschwald, who has taken some readings of this 
method at the South Western Polytechnic in London. 

According to this method, the curves were traced automati- 
cally by the Hospitalier Ondograph, which was used as a record- 
ing voltmeter. ‘The synchronous motor of the Ondograph was 
driven by an alternator working at a constant speed, whereby 
the drum carrying the records was rotated at a uniform speed, 
making the horizontal scale of the record proportional to time. 
By an ingenious arrangement, the galvanometer of the instru- 
ment, which produced the vertical motion of the recording 
needle, was connected to the terminals of the machine 
experimented upon in series with a voltmeter, which served as 
а series resistance for the galvanometer movement, and also 
made it possible (by merely closing a switch) to determine the 
value of the vertical scale of volts upon the chart. ‘The arma- 
ture of the machine under test was connected to the galvano- 
meter movement of the Ondograph in series with a voltmeter 
with 30 and 120 volt ranges. By means of a switch, the volt- 
meter could be directly connected to the terminals of the motor. 

With the switch closed, the voltmeter indicated the machine 
voltage directly, the 120-volt scale being employed when the 
machine was excited, and the 30-volt scale when the machine 
was unexcited. By opening the switch, the Ondograph needle 
was actuated, the voltmeter then acting as a series resistance. 
The detlections of the Ondograph were checked and found to 
be proportional to the voltage applied; they were found to be 
S05 volt per mm. with the 120 volt scale of the voltmeter, and 
‘278 volt per mm. when in series with the 30 volt scale. At 
the speed chosen, the horizontal scale of the chart was 21 of 
the degrees marked on the chart to 1 sec. 

The calculation of the constant A connecting the slope of 
the curve with the watts absorbed, was calculated in the method 
5 described above, a series of very close values being obtained 
by alternately measuring the power required to drive the motor 
at a certain speed and determining the slope of the retardation 
curve at the same speed when slowing down from a higher 
speed. The tests were carried out on the 100 volt, 100 amp. 
continuous current motor of a motor-generator set. The motor 
had the unexcited rotating field of a 6 kw. alternator coupled 
to it throughout the test. 

А simple form of recording voltmeter might be substituted 
for the Ondograph, but it need hardly be said that the record- 
ing instrument must be most carefully chosen, in order that 
friction of the pen or uncertainty in the speed mechanism may 
not render the results valueless. 

Employment of a Flywheel to Increase the Inertia.—The 
time taken by a machine to come to rest will depend on the 
relation between the retarding forces due to friction, &c., and 
the inertia of the rotating parts. Since the losses in small 
motors are relatively high, and the inertia of the armature is 
relatively low, the method can only be made applicable to such 
machines by making the readings automatic as just described, 
so that retardations of very short duration may be observed, or 
by increasing the time of retardation by increasing the inertia 
of the rotating parts, for instance, by mounting a disc, or heavy 
pulley, on the shaft in place ot the ordinary pulley or coupling. 
The addition of a moderate weight to the shaft will probably 
not increase the friction losses in the bearings, but will add to 
the loss in windage. A correction for this increased loss due 
to the added weight may easily be made by running the motor 
at the same speed, first with and then without the additional 
weight; the difference between the two driving powers would 
then represent increase in loss due to this cause. 

A further advance in the direction of increasing the ratio of 
inertia to retarding forces leads to the suggestion that by suffi- 
ciently increasing the inertia of the rotating system, the retarda- 
tion (or acceleration) curve might be employed for шшщ 
the losses in a motor when working under load. This woul 
involve the use of a separately-mounted flywheel, to which the 
motor may be coupled. The employment of a separate flywheel, 
to which the machine under test can be coupled, forms the basis 
of the tests described in the next sections of this paper. 

Supposing the value of the constant K to be known with 
sufficient accuracy, observations of the speeds of the flywheel 
at successive equal intervals of time, when plotted on a curve, 
may be made to give a value for the power expended in its 
acceleration. The accuracy of this determination of the power 
depends, as before, only upon the accuracy of the readings of the 
speed and of the intervals of time between these readings. Given 
a sufficiently long interval of time between successive readings 
to enable these to be taken carefully, we have thus a means 
of measuring the power soent in accelerating or retarding the 
flywheel, requiring only the simplest of instruments, and free 
from the uncertainties attaching to most of the methods in 
ordinary use for measuring the output of a motor. The method 
of determining the losses in a machine to be tested will then 
be carried out somewhat as follows :— 

After a continuous run in which the machine has reached its 
normal working temperature, it is coupled to the flvwheel. If 
of the shunt tvpe, the motor field will be connected to a con- 
stant voltage, while the armature is connected to the supply 
mains through a finely adjustable rheostat, preferably of the 
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liquid type in series with an ammeter. The machine is then 
made to run up to full speed, while the armature current is kept 
constant at its full load value, by adjustment of the rheostat. 
During the acceleration, readings of the speed are taken at 
regular intervals given by a clock or metronome. If the total 
losses in the machine are required, the coupling between the 
motor and tlywheel is now slipped out of gear, and readings of 
the tlywheel speed are taken as it comes to rest. 

From the plotted curve of acceleration, the power spent in 
producing the kinetic energy of the tlywheel at full speed is 
obtained, and from the retardation curve of the flywheel alone, 
the power spent in overcoming its frictional losses. ‘The sum of 
the two values of power thus obtained gives a measure of the 
total output of the motor at the speed considered, since this will 
be equal to the sum of the power spent in overcoming the 
friction of the tlywheel and the power spent in accelerating it. 
By allowing the tlywheel to retard from full speed with the motor 
on open circuit but excited, and still coupled to it, the ordinary 
no load “stray power” losses of the motor may be obtained, after 
subtracting the tlyvwheel windage and friction losses obtained 
before. А retardation curve, corresponding to the acceleration 
curve obtained by making the motor drive the tlywheel, may be 
obtained by causing the tlywheel to drive the motor. For this 
purpose the motor is disconnected from the electrical supply 
after it has driven the Hywheel up to full speed. It is then 
short-circuited on to the liquid rheostat, to which it thus sup- 
plies current, while the fly wheel becomes the source of power 
in virtue of its kinetic energy. By regulating the rheostat to 
maintain the constant full-load current, a similar curve to the 
acceleration curve is obtained from readings taken in the same 
manner. The time of retardation under these conditions is 
less than the time of acceleration. because the frictional and 
other losses now diminish, instead of increasing, the duration of 
the run. The retardation curve is consequently steeper than 
the acceleration curve. 

Calculations from Acceleration and Retardation Curves. 
Perhaps the most interesting point in connection with the 
taking of a retardation curve as well as an acceleration curve 15, 
that we are thereby enabled either to dispense altogether with 
the evaluation of the constant A for the flywheel, or to deter- 
mine it with much greater accuracy than by the more usual 
no-load method. This may be done as _ follows :—Let the 
acceleration and retardation curves be plotted in terms of in- 
duced voltage, instead of speed. As the excitation is assumed 
to be constant, the induced voltage is obtained by adding or 
subtracting the armature resistance drop (a quantity which may 
be assumed constant for the constant current) from the measured 
terminal voltage of the machine. 

Let А be a point on the acceleration curve, and B a point on 
the retardation curve corresponding to the same induced voltage 


as 4. Let v be the back volts at 4 and Л. 
Let | be the slope of the curve at .1 
dt 
tv’ 
and ‘ В M T В. 
dt i 
The watts spent in changing the kinetic energy of the system at 
А = t 
dt 
similarly watts at В= А” i 0, 
( 


The current and induced voltage being the same in the 
armature for both cases, the watts producing electrical accelera- 
tion will be the same. Let these be denoted by W. Since the 
speeds corresponding to А and B will be almost identical, we may 
assume the iron and friction losses to be equal for the two 


points. Let these losses be / — 
Then total accelerating watts at 4=W-ll 
retarding watts at B= W+4/ 
e 0 > 
Hence К КҮТ! АЁ о m d dca. Ud) 
and к=, . . . . q) 
| : lv' , dv 
Vhene Werke‘ 
Whence 4 «(7 ү) 
or since W=ve 
| 2с 
; i 
we have S К : , { . (3) 
dt dl 
Е lv dr 
=4K"v( °° — 
and x. «( dt P 
dv , dv 
d Ww dt dt 
x | dv dv 
dt dt 
р а” dv 
lt dt 
l= WILL 4 
or T (4) 
dt dt 


Since the time interval here represented by dt will be constant 
for both curves we may write 


= 500 5; 
av’ + а A 
This gives the iron and friction losses as a function of the 
load on the niachine, without any necessity for a determination 
of the constant A". It is to be noted that the value of A” here 
employed has a different numerical value from A previously 
used, though the ratio between the two should be constant for 
а given armature current and excitation of the motor; it is, in 
fact, the ratio between the voltage generated in the armature 
with the given excitation and the speed of the shaft in revolu- 
tions per minute. One constant can thus be easily obtained 
from the other, if this should be necessary. From equation (5) 
we could obtain directly the mechanical etticiency of the whole 

apparatus, consisting of motor and tlywheel. 
ы | е. И 1 | 
Thus, mechanical efficiency = = o. "PN 
Wal j UC 7 de S 

ас + dv 


Since this contains the losses іп the Нумһее] as well as those in 
the motor, we must make a correction in the values for dv and 
dr’ if we wish to arrive at the etliciency of the motor alone. 
This may be easily done. 

If du is the increase in the height of the retardation curve of 
the tlywheel alone taken at the same speed and for the same 
time-interval as dv and dr’, then the fall in the retardation curve 
due to the motor losses alone will be d»'— du. "imilarly the 
change in the acceleration curve due to motor losses alone will 


be dr4+du. 
Hence putting dv’—du=8e' and ас+Чи= 80, 


the mechanical elticiency of the motor becomes 


1 
jus Md 
bu + Bu 


& & od шск a) 


All the quantities in this expression are directly obtained from 
a pair of acceleration and retardation curves of the motor and 
flywheel and a retardation curve of the flywheel alone. 1t is 
to be noted that this etticiency is calculated on the assumption 
of a constant C R drop in the armature. Any change in this 
will affect the value of W, and will alter the apparent value of 
the mechanical losses. 

Equation (4) gives the value of the constant A" in terms of 
the load. In this case, the constant is determined from the 
slope of the acceleration and retardation curves. The curves 
may consequently be said to form their own calibration, and the 
accuracy of the constant will depend simply on the accuracy 
with which these curves can be determined. This is a most 
important point, because one of the chief merits of the retarda- 
tion methods of testing is, that all readings are of the simplest 
character and may be made with a high degree of accuracy, the 
mean error being further reduced from the fact that the readings 
are plotted on curves before being used for calculation. It 18 
consequently а very great advantage not to have to introduce 
other measurements, in which it is very dillicult to ensure th? 
exact conditions of the retardation run. Further, by eliminat- 
ing the use of the constant entirelv, the calculation is simplified 
in cases where only one pair of curves are taken. 

It may be thought that to keep the armature current constant 
during the acceleration or retardation of the motor would be a 
matter of considerable difficulty. This, however, is not so, 
partly because it is possible to use an ammeter with a very 
open scale, since only one value ot the current is to be read. 
With a little practice, 1% is possible to maintain the current 
so nearly constant that its maximum variation on either side of 
its correct value was not more than about j per cent., and its 
mean value must have differed by quite a small fraction of this 
from the normal. ‘This accuracy was confirmed by the regularity 
with which the points fell on the plotted curves. 


Royal Institution A general monthly meeting of the members 
of the Royal Institution was held on Monday afternoon, Sir 
James Crichton-Browne, M.D., F.R.S., treasurer and vice-pre- 
sident, in the chair. Mr. E. T. Hanson, Mrs. Н. Loeffler, Sir 
Alexander Pedler, C.I.E., Dr. J. Percy Smith, Mr. Е. Н. 
Sully, Mr. A. H. Tubby, F.R.C.S., and Mr. C. A. Woods were 
elected ‘members. The special thanks of the members were re- 
turned to Sir Andrew Noble, Bart., K.C.B., for his donation 
of £200 to the fund for the Promotion of Experimental Research 
at Low ‘Temperatures, and to Lady Kelvin for her gift of a 
statuette of the Right Hon. Lord Kelvin, G.C.V.O. The chair- 
man announced the decease of Professor M. Berthelot, Hon. 
Mem. R.T., and of Dr. Allan Macfadyen, Fullerian Professor 
of Physiology in the Royal Institution 1901-5, and resolutions of 
condolence with the relatives were passed. 
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ELECTRODES FOR ARC LAMPS 


NE of the specifications published last Thursday 

was that of the British Patent No. 6088—1906, in 

/ the name of the British Thornson-Houston Company, 

relating to electrodes for use in are lamps. The speci- 
fication reads as follows :— 


Our present invention relates to are light electrodes, giving 
what is known as flaming or luminous arcs, and has for its 
object improvements in the composition of such electrodes. 
Heretofore it has been proposed from time to time to form 
electrodes of carbon mixed with more or less salts, compounds 
or other materials to improve the light-giving properties of the 
arc from such electrodes. It has been found, however, that such 
electrodes are relatively short-lived, as are all electrodes in 
which carbon is present in a relatively large proportion, since 
electrodes giving tlaming or luminous arcs must ordinarily be 
burned with free access of air. ln constructing electrodes in 
accordance with our present invention, we employ as a large 
constituent, and usually as the principal constituent of the elec- 
trode composition, a refractory conducting material which may 
be a metallic substance or a metallic oxide or a mixture of 
metallic oxides, such, for example. as are referred to in Patents 
Nos. 7298/1904, 7299/1904 or 14196/1904. То this refractory 

( conducting material we add a fluoride or a phosphate, or a mix- 
ture of a tluoride and oxide of one of the alkaline earth metals,—- 
calcium, thorium, strontium, &c. We have obtained excellent 
! results with an electrode formed of a thin sheath or tube prefer- 
ablv formed of sheet iron filled with a powdered mixture of mag- 
netic oxide of iron, calcium fluoride, and calcium oxide. We 
шау use a composition containing fifty or more per cent. of 
magnetic oxide of iron, but prefer a composition of which the 

— maznetic oxide of iron forms fron: 85 to 85 per cent. The remainder 

| ot the electrode composition may contain substantially equal parts 

(of calcium oxide and calcium fluoride. This component of the 

electrode composition may be varied, however, tor in some cases 

we employ no calcium oxide. Ordinarily, however, we use either 

a mixture containing equal amounts of calcium oxide and cal- 

cium fluoride, or one in which the calcium oxide forms from 

| one-fourth to three-fourths of this component, while the cal- 
{ cum fluoride forms the remainder. 

In another form of our invention we employ an electrode 

| comprising a sheath and filling as before, in which the refrac- 

a tory conducting metallic component of the filling contains iron, 

titanium, and chromium, chemically combined with oxygen. 

For instance, we have obtained excellent results by employing 

аз this constituent of our electrode a mixture containing about 

62 per cent. of magnetic oxide of iron, 27 per cent. of titanium 

oxide (TiO,) and 11 per cent. of chromite. In the electrode 

° composition proper the refractory constituent described may. ad- 

yvantazeously form about 83 to 85 per cent., the remainder of the 

` electrode composition being a mixture of calcium oxide and 

‘calcium fluoride as above described. With either of the eiec- 

trodes above described excellent results may be obtained by re- 

placing the light-producing substances added to the metallic 

- oxide or oxides by calcium phosphate, or a substance containing 

i it, such as the mineral apatıte. Electrodes made in the manner 

above described are relatively long lived. Electrodes of this 

character of a given size will last many times longer than an 

electrode of the same size, of which carbon forms a large or 

à principal constituent with the same arc current intensity. "The 

ar^ obtained with electrodes embodying our invention is quite 

: steady, and is an etticient source of illumination. The light of 

үе arc contains a considerable proportion of red апа yellow 

rays, thus making it desirable for use in some cases where a 

white light is not wanted. The exact construction of the elec- 

trode according to one modification of our invention is as fol. 

lows :—An iron tube or sheath may be formed of a thin strip of 

sheet metal having its long edges united by a tinner's seam. 

The stick proper is filled with а powdered mixture of the char- 

acter described herein. The lower end of the tube is closed 

by a plug which may be formed of wood, and is retained 

by crimping the lower end of the tube. The upper end of the 

tube may be closed by a thin disc of metal retained by crimping 

the upper end of the tube. 


The claims are as follows :— 


5 1. An electrode for electric arc lamps containing a refractory 
| conducting substance, such as metallic oxide, as its principal con- 
stituent, and a fluoride or phosphate or a mixture of tluoride and 
< „oxide of an alkaline earth metal, substantially as set forth. 
. 2. Electrodes for electric arc lamps composed of refractory 
5 conducting substances and calcium compound substantially in the 
proportions hereinbefore specified. 


Another specification published the same day and 
л upon the same subject, is the British Patent No. 


29,416—1906, granted to Gebrüder Siemens and Co., 
of Berlin. The specification reads as follows :— 


Metallic insertions are frequently introduced into electrodes 
for are lamps for the purpose of diminishing the resistance of 
the electrodes. The present invention consists in introducing 
into the carbon a metallic insertion in the form of a woven or 
netted tube. The meshes of this metal tube are filled as com- 
pletely as possible with conducting carbon cement or with the 
material of which electrode cores are made. When the electrode 
core is the previously made, so-called hard core, the metallic 
tube is inserted between the sheath and the core, so that the 
tube and core are concentric. One method of manufacture con- 
sists in pushing the metallic tube on to the core and then 
putting it under tension in the axial direction; this diminishes 
the cross section of the tube, so that the latter is brought into 
intimate contact with the core. "The rod with the tube drawn 
over it is now dipped in a suitable cement. The meshes of the 
tube are thus filled with the cement as completely as possible, 
and the core is now introduced jnto the carbon sheath, which 
has been previously filled with the core cement; tue excess of 
the latter is expressed by the introduction of the core. In this 
manner imperfect filiing of the space between the core aud the 
sheath is avoided. The electrodes are then dried in the usual 
manner. 

When previously made rods are not used for the core, but 
only the known plastic core material, the metal tube may ad- 
vantageously be introduced first into the carbon tube serving 
as a sheath and compressed in the axial direction to bring it 
into as intimate contact as possible with the sheath, whereupon 
the latter may be filled with core material in the usual manner. 
The meshes of the net are thus very completely filled up, and 
the core and sheath are securely and well cemented together, 
the metal tube being in thorough contact with the carbon mass. 
Besides the advantage of a thorough and secure contact, which 
is due particularly to the large surface and the gauge-like char- 
acter of the tube, the electrode produced as described above has 
the advantage that the arc is kept very much better on the 
core than is the case with other electrodes, and that the metal 
is not liable to be melted out. As compared with electrodes 
having electrolytically coppered cores, electrodes made accord- 
ing to this invention have the advantage that the core does not 
become saturated with electrolvte. 
able as metal for the insertions made according to the inven- 
tion. The electrodes produced burn excellently with high cur- 
rent strength, and on account of the great steadiness of the arc 
are particularlv suitable for signal lights. When used with 
alternating current they have the advantage that the noises pro- 
duced with other carbons when used with high current strength 
practically disappear. 


The claims are as follows: — 


1. In an arc light electrode having а metallic insertion, 
making the insertion of a tube of metal threads woven or netted 
together, and saturating the meshes of this tube with conducting 
carbon cement, or with the material of which electrode cores 
are made, substantially as described. 

2. The modification wherein the metal tube is inserted between 
the carbon sheath and the core of the electrode, substantially as 
described. 

3. The manufacture of arc light electrodes of the kind re- 
ferred to in Claim 1, by pushing the metal tube over the core, 
saturating the tube with the material of which electrode cores 
are made, and then introducing the core and tube into the carbon 
sheath after this has been filled with the same material, sub- 
stantially as described. 

4. The modification of the manufacture referred to in Claim 
5, consisting in pushing the metal tube into the carbon sheath 
and then filling up the latter with the core material, substan- 
tially as described. 


Electrification of Italian Railways.— From the Bulletin de la 
Chambre de Commerce Francaise de Milan we learn that during 
the year 1906 the Italian Government has approved the electrifi- 
cation of the following existing steam railways, the estimates 
providing for each case the sum indicated in francs :— 


Frs 
Milan-Monza-Lecco 5,600,000 
Usmate-Bergame ... Ке 1,400,000 
Calolzio-Ponte San-Pietr 500.000 
Gallarate-Laveno ... 2,600,000 
Domodossola-Iselle 2,400,000 


Naples-Salerne-Torre Annunziata 5 
Chemin de fer circulaire de Génes ... 000 
Pontedecimo-Busalla 4 000 
Pistoia-Porretta ds m. "E .. . 8,000,000 
Savone-San-Giuseppe — ... ЕА se ... 3,900,000 
Bardoneche- Modane - Me Sic e. 4 000 
8 000 


Total m e .. Fr. 38, 


Copper is particularly suit-. 


l 
| 
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POLYPHASE POWER MEASUREMENT 


M R. C. A. ADAMS read the following paper before a 
| recent meeting of the American Association for the Ad. 
vancement of Sciences. 

The point of view presented below has been employed by the 
writer for the past eight years to demonstrate the validity of 
the two-wattmeter method of measuring three-phase power, and 
has also been found useful in many other problems of power 
measurement, single-phase as well as polyphase. The whole 
thing is so simple and so natural that it was for some years 
assumed to be familiar to other workers in this field, and 
although everyone to whom it has been mentioned has found the 
point of view novel, and most of the text-books employ algebraic 
or graphic proofs which apply only to particular arrangements 
of circuits, the writer still feels that the point of view must be 
familiar to others, who perhaps do not consider it sufficient 
without the confirmation of algebraic proof. It is all contained 
in the following paragraph : 

In any n-wire system (direct current or alternating current, 
balanced or unbalanced), assume one wire as a common return 
for the other n-l wires, considered as carrying the outgoing 
currents of n-l separate circuits; and connect n-1 wattmeters 
as if to measure the powers in these n-1 separate circuits. Then 
the algebraic sum of the readings of the л-1 wattmeters will 
be the total power of the system. "That the statement as given 
above is entirely sufficient. without further proof seems almost 
self-evident, but will be made more clear by the following 
illustrations : 

In any three-wire system, label the three wires “А,” “B,” 
*C," as in Fig. 1. The currents in “C” counted backwards 


MEASUREMENT OF POWER iN THREE-wIRE SYSTEMS. 


towards the generator are at each instant equal to the algebraic 
sum of the currents in “A” and “B” counted outwards from 
the generator, t.e., ''C"' may be looked upon as a common return 
for "A" and “B.” 

Imagine the “C” wire to be subdivided longitudinally into 
two parts, one the return for the “A” current, and one the 
return for the “B” current; then it is obvious that the system 
is entirely equivalent to a two-phase or two-circuit system, 
one phase or circuit carrying the ''4 " current and the “AC” 
voltage, and the other the “B” current and the “BC” voltage, 
and that the two wattmeters measure the powers in these two 
phases or circuits, inaependently of any question of the balance 
of the system. No assumption whatever is made as to the 
actual arrangement of the circuits beyond the wattmeters, the 
equivalence to the two-circuit arrangement being equally valid 
in all cases. In fact, any proof based upon the assumption of 
а particular arrangement of circuits, does not ordinarily hold 
for any other arrangement. 

One very practical advantage of the point of view here adopted 
is that the wattmeteis may be readily connected into the cir- 
cuits, without trial, in such a manner that the algebraic sum 
of their indications will be the total power of the system. If 
when so connected one of them gives a negative indication, it 
shows that its reading (when the connections to its pressure 
coil or to its current coil are reversed) should be taken with 
a negative sign. 

This point is illustrated in Fig. 1 where the two wattmeters 
are connected to measure the power delivered by a source on 
the left to the load on the right, and where the correspond- 
ing terminals of current and pressure coils are designated + 
(being such that if the line and pressure currents when counted 
inwards at these terminals are both positive or both negative 
at any instant, the corresponding deflecting moment will tend 
to produce a positive reading of the instrument.) If the ter- 
minals are not thus designated by the maker of the instrument, 
they can easily be distinguished by experiment and marked once 
for all. Other instruments by the same maker will ordinarily 
have the same arrangement of terminals. 

With this understanding it is evident that the two watt- 
meters of Fig. 1 are connected so as to indicate positively the 
powers delivered through the two phases or circuits (of which 
“C” is the common return) to the load on the right and that 
neither of these instruments will give negative indications unless 
the power delivered through its circuit is actually negative, 
t.e., unless the tlow of power in this circuit is from right to left, 
or from the load back to the source, instead of the reverse. In 
a balanced three-phase system this means, of course, a power 
factor less than 0°5 ог a lag in each of the three load phases 
greater than 609. 


This illustrates another advantage of this point of view, 
namely, the emphasis it places upon the direction of power-tlow 
in any alternating-current circuit and its relation to the manner 
of connecting in the wattmeter or wattmeters. | 

Аз an additional illustration, take the case of a three-wire 
generator on the right, delivering power to a load on the left. 
The direction of power flow is reversed from that of Fig. 1, and 
the wattmeter connections should accordingly be reversed, as 
shown in Fig. 2. 

As another example, let it be required to find the total power 
and its direction in any four-wire system. Consider any one 
of the wires as a common return for the other three, assume 
the power to flow from left to right, and connect in three watt- 
meters to measure the powers in the three circuits as in Fig. 5. 
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If the sum of the indications of the three wattmeters is positive 
with this arrangement, the total power flow is from left to 
right, and the assumption on this point is correct; but if the 
total indication is negative, the power flow is from right to left. 
In the case of a four-wire, two-phase system, it would, of course, 
be possible to measure the power with only two wattmeters, 
but the above is perfectly general for any four-wire system, 
either alternating or direct. 

This point of view also adds meaning to the arrows often 
used in alternating-current circuits to indicate the direction of 
the current. 

Even in single-phase problems this point of view is very 
helpful. A good illustration is the pumping-back method of 
testing two similar transformers. as shown diagrammatically in 
Fig. 4. T, and 7, are the two similar transformers, and A is 
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the auxiliary transformer. If the latter is connected as a 
booster, the flow of power in the several circuits will have the 
directions indicated by the arrows, and the magnitudes of these 
powers will be positively indicated by the wattmeters when 
connected as shown. 

lf the auxiliary transformers, “A,” be connected as a depresser, 
the direction of the circulating power will be reversed, and the 
connections of wattmeters, P,, P,, P, and P, should be 
reversed. In an actual test, one, or at most two, wattmeters 
would, of course, be sufficient, the others being here inserted to 
illustrate the point in hand. 

The writer realises that even in the case of this last illustra- 
tion there would be no real difficulty in connecting up the watt- 
meters by the ordinary cut-and-dry method, but he feels very 
strongly, nevertheless, that the clearness of understanding in- 
volved in the method here illustrated is a great advantage, 
especiallv to students, and hopes that the brief presentation 
given may prove helpful to others as well. 
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ELECTRIC AMBULANCES IN THE CITY OF LONDON 


VERY complete system is being installed in the 
А с of London for dealing with street accidents 
and conveying injured persons to the hospitals with 
greater promptitude and comfort than was possible 
with the hand-propelled police ambulances, which have 
hitherto done duty in such cases. The provision of a 
more up-to-date and efficient ambulance service for the 
City has been under consideration by the Police Com- 
mittee of the Corporation, under the chairmanship of 
Sir Alfred Newton, for some time. At first horse- 
drawn vehicles were proposed, but eventually mechan- 
ically propelled ambulances were decided upon, and 
electrically-driven vehicles were selected, mainly owing 
to their quiet and easy running, as the distances to 
be covered are naturally not great, nor was a higher 
speed required than accumulator-driven cars of 
moderate size would conveniently be capable of. 

Briefly outlined, the scheme consists in the estab- 
lishment at certain points in the City area 
of stations, at each of which an electric 
ambulance is kept, ready for instant use, 
and where there are facilities for charging 
of the batteries, and the provision of a 
large number of call boxes in the streets, 
similar to fire alarm posts, telephonically 
connected to the ambulance stations. As 
a commencement of the scheme, а tem- 
porary station will be established at St. 
Bartholomew's Hospital, where the first 
vehicle, which is already complete, will be 
placed. For the purpose of charging the 
batteries a motor generator has been put 
down, which consists of a shunt-wound con- 
tinuous-current generator, capable of an out- 
put of 34°8 amperes, at 115 volts, that is to 
say, 4 kilowatts, driven by a shunt-wound 
motor, rated at 6 B.H.P., running at 1,550 
rp.m., and taking current from the 400- 
volt mains of the Charing Cross, West End, 
and City Electricity Supply Company. This 
motor generutor was supplied by the British 
Thomson-Houston Co. А switch-board is 
also provided, carrying the necessary regu- 
lating switches, instruments, ќе. The sites 
of all the permanent stations are not yet 
decided upon, but it is considered probable 
that two or possibly three stations will be 
sufficient to serve the whole of the City 
area, which only comprises just over one 
square mile. From statistics of street accidents occur- 
ing in the City it is estimated that each car will have 
to cover about 4,000 miles per year. 

A large number of the call boxes have already been 
erected, and the greater part of the wires in connec- 
tion therewith have already been laid. Fifty-two boxes 
in all are to be installed at various points, and all of 
these are to be connected to an exchange which has 
already been equipped at the Headquarters of the City 
Police in Old Jewry. This exchange will be connected 
by special telephone lines to the various ambulance sta- 
tions. The whole working is under the control of 
Superintendent Fitzgerald, of the City Police. Unlike 
the street fire alarm posts, which can be worked by 
anyone by simply breaking the glass, these boxes 
require to be opened by means of a key, which is 
earried by every City police constable. This, however, 
is hardly likely to lead to delays, as the City streets 
are very plentifully policed, and the sites for the call 
boxes have, for the most part, been chosen at positions 
where there is usually a policeman stationed on point 
duty. As will be seen below, each box contains a 
handle, which is pulled after the manner of the or- 


dinary fire alaria, and this rings the call bell, and 
actuates an annunciator drop on the board at the 
office at Old Jewry. The operator at this exchange 
then puts himself in communieation with the tele- 
phone in the call box, and then rings up the nearest 
ambulance station to the scene of the accident, and 
gives instruetions for the ambulance and attendants 
to turn out. It might be thought that it would have 
been better for each eall box to ring up the nearest 
ambulance station direct. This, however, would hardly 
save any appreciable time, and the control of the whole 
system from one point is of great advantage in the 
event of two accidents occurring in the same division 
at the same time, or in the case of all the ambulances 
being required together at one point in connection 
with an accident in which a number of persons are 
injured. 

A view of the first ambulance to be completed is 


4 
26° 


given in Fig. 1. This has been supplied by the 
Electromobile Company, and the chassis is, in general 
respects, similar to that of the well-known broughams 
and landaulettes of this Company, which are seen in 
large numbers in London. The bodies are similar to 
the ambulances of the St. John's Ambulance Associa- 
tion, with removable stretchers, and there is room for 
a nurse or attendant to accompany the patients inside. 
The main feature of the eleetrical arrangements is the 
ease with which the batteries can be removed, as the 
‘ase in which they are contained is slung under the 
frame. The position of the battery box under the centre 
of the vehicle not only secures the advantage of rapid 
interchangeability, but the even distribution of weight 
on the wheels and the low centre of gravity reduce the 
liability to side-slip to a minimum, a point of great 
importance for the slippery asphalte streets of the 
City. Again, the collection of all the cells in a single 
box simplifies the connections and greatly facilitates 
inspection. Also with the battery underslung, any acid 
fumes escape at once to the air, instead of destroying 
the woodwork and cushions, and affecting the atmo- 
sphere inside the carriage. 
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The chassis is manufactured by Messrs. Greenwood 
and Batley. The frame is straight in elevation and 
rectangular in plan, and is constructed of rolled channel 
steel, while the spring attachments are steel forgings 
riveted on. The wheel base is 7ft. 6in., and the track 
4 ft. 6 in. The wheels are of the normal artillery pat- 
tern, fitted with pneumatic tyres, 810 by 90 mm. 

The wooden box containing the accumulators is 
braced by a light steel framework terminating in a 
lug at each corner. These lugs engage with strong 
taper pins sliding in brackets on the frame, which are 
operated from either side of the carriage by a simple 
screw mechanism. The chassis and battery box to- 
gether weigh 94 ewt., and the battery itself weighs a 
further 10 cwt. The cells, 
which are of a special 
pasted type, are manufac- 
tured by the Electrical 
Power Storage Co. Each 
battery is of a capacity of 
135 ampere hours, and is 
composed of 45 cells. 

Each plate is formed of 
two thin grids of antimoni- 
ated lead, riveted together, 
and presenting thirty-two 
square holes for the active 
material, compressed into 
the grids by means of an 
hydraulic press, which 
rivets the plates and per- 
forates each pellet of active 
material with nine holes. 
Experience has shown their 
durability to be commer- 
cially satisfactory, the posi- 
tive plates having a life of 
from twelve months, ac- 
cording to the work done. 
The plates of the battery 
are of small cost, and very 
аву replaced. 

The motor is rated at 8 
B.H.P. at 1,500 r.p.m. for 
continuous load, but сап 
exert more than 100 per 
cent. overload for short pe- 
rods. It is of the iron-clad 
type, bi-polar, and series- 
wound, having two sepa- 
rate commutators con- 
nected to separate armature 
windings. The designers, 
MM. Contal and Gasnier, 
have introduced a very 
compact arrangement of 
field castings and bobbins, 
by which magnetie joints 
are avoided, and the distor- Fic. 2.—CaArL Box. 
tion of field due to arma- 
ture reaction is counteracted, 


resulting in a redue- 


tion of field ampere turns and practically a total 
suppression of sparking. This field casting forms 


a protective shell, enabling the motor to be 
completely enclosed, but at the same time rapidly 
dismantled. Doors of ample size give complete 
aecess to the commutators and brushes, so that adjust- 
ment of pressure is easy. The carbon-brushes are of 
the type successfully adopted for many years by Messrs. 
Greenwood and Batley for their small motors. 

The motor «drives through a double train of double 
helical gearing to the differential, and thence to the 
hubs of the rear wheels, by live shafts, which revolve 
in an external tubular axle. This axle is stationary 
except for the slight radial movement permitted by the 
suspension springs carrying the motor. It consists of 


two tubes united by a cast steel gear box, and extend- 
ing within the road wheel hubs, which revolve upon 
them. Thus the internal driving shafts are relieved of 
all bending stress, and are in simple torsion. Their 
outer ends are a sliding fit in an hexagonal hole in the 
hubs, so that the road wheels can be removed as 
easily as ordinary carriage wheels, an advantage not 
easily secured when part of the driving gear itself is 
mounted on the road wheels, as is often the case. 
The motor casing is continued into the gear box, so that 
the entire driving mechanism is dust and waterproof, 
and can be entirely detached from the carriage by re- 
moving the spring clips, and the pin by which the 
motor is suspended from the frame. The gear runs in 
oil, which is thereby circulated automatically through 
the bearings, and can only escape after reaching the 
road wheel hubs. 

We understand that the Electromobile Co. have had 
gears of this kind in constant use for nearly three years; 
and not only have none of the wheels required 
changing, but the carriages are running with the same 
degree of silence as they did at the beginning, a result 
which has not been attained by the high ratio single 
reduction gearing so generally in use. 

The controller gives forward speeds ranging from 
three to fifteen miles an hour, two electrie brakes, and 
one reverse speed. It is simple, and remarkably com- 
pact, owing to the arrangement by which alternate 
brushes are attached to opposite rows of terminals. 

The framework of the controller is ап aluminium 
casting, bolted direct to two longitudinal angles of the 
ehassis, which also carry the steering bracket. Its 
position is thus horizontal, and immediately below the 
floor-boards, in which is a trap-door exposing the brushes 
and terminals. It is enclosed from below by a sheet 
metal easing carried across the frame so as to protect 
all the electrical fittings from mud and wet. 

The handle actuating the controller is immediately 
below the steering wheel, and moves in a plane parallel 
to the wheel. This has been found in practice to be 
the most convenient position, as 1% necessitates the 
least movement on the part of the driver. The handle 
is mounted on a tube concentric with the steering 
spindle, which actuates the controller by means of 
bevel gear. The usual ratchet mechanism is provided 
to prevent any lingering between the positions of con- 
tact. An index plate showing the positions for the 
speeds is mounted immediate y below the controller 
handle on an external tube, which renders the whole 
steering column rigid. 

An ingenious form of quick break switch is connected 
with the brake pedal, so that the circuit is broken before 
the brake is applied, no matter what is the position 
of the controller handle. 

A view of the exterior of one of the call boxes 
is given in Fig. 2. The boxes have been erected by 
the Post Office for the Corporation, and the wires con- 
necting them to the police office in Old Jewry have been 
laid by the Post Office, for the most part in the same 
culverts and pipes, under the pavement, which contain 
the underground wires of the Post Office telegraphs. 


Separate double metallic circuits are used for every 
box. The boxes were manufactured by Messrs. A. С. 


Brown, of Finsbury Avenue, and are from designs origi- 
nally due to Messrs. W. В. Reynolds, Ltd. They will 


be painted white, with conspicuous red crosses. The 
apparatus inside is of the simplest description, con- 


sisting of small round brass case, in the centre of whick 
їз the handle to be pulled to make the call signal. To 
the upper part of the case is attached the telephone 
transmitter, and at the side is the hook carrying the 
watch form receiver. 

The pull handle dces not simply make a single con- 
tact, but is so constructed that it sends a distinctive 
call, distinguishable from that produced from any acci- 
dental currents which might find their way into. the 
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circuit. This special call simply signifies ‘‘ send ambu- 
lance,” even if not followed by a telephone message. 
If it is desired for any reason to communicate to the 
central office by telephone from a call box, without 
giving the ambulance call signal, the telephone instru- 
ment is simply lifted from its hook in the ordinary 
way, without pulling the handle. By this means there 
сап be no misunderstanding as to whether an ambu- 
lance is or is not required, and again the telephone can 
be used by the police to communicate with their head- 
quarters on urgent matters other than ambulance 
service. 

We wish, in conclusion, to acknowledge the assist- 
ance of Mr. А. A. Voysey, electrical engineer to the 
Corporation of London, who acted as electrical ad- 
viser to the scheme, in according our representative 
facilities for obtaining information, and the Electro- 


mobile Company, who kindly supplied us with par- 


ticulars of the ambulance itself. 


ELECTROCHEMISTRY 


An interesting paper upon the “ Electrometallurgy of Zinc," a 
report of which appears in the March number ot. Acectrochemical 
and Metallurgical Industry, was recently read before the New 
York Section of the American Electrochemical Society, by 
w. McA. Johnson. The zinc ores in America are to a large 
extent separated from gangue and other metallic impurities by 
means ot electrostatic and electromagnetic separators. Nul- 
phides possessing a metallic lustre are, in general, conductors of 
electricity. The only mineral sulphide which is a non-conducto; 
is zinc sulphide. ‘therefore, electrostatic separation of this 
ore from iron pyrites is possible. In the West the electromag- 
netic separator 1s employed in two ways—in the first place to 
separate magnetic oxisulphide of iron, which is obtamed by 
roasting the ore at low temperatures; secondly, to directly 
treat tne ore in order to eliminate the magnetic sulphide of 
zinc and iron. А product containing 38 to 44 per cent. of zinc 
is thus obtained. ‘the Leadville ore used by tne Colorado zinc 
Co., at Denver, is first screened and then separated, by passing 
over Wiltey tables, into three portions-silicious tailings, lead 
concentrates, and zinc-iron middlings. The zinc middlings are 
passed over an electromagnetic machine, which eliminates the 
iron. black-jack. The non-magnetic portion is separated electro- 
statically. 

Ihe author then briefly reviews the electrolytic processes of 
zinc production. He thinks that the Swinburne-Aschroft 
chlorination process is too complicated to produce a metallurgi- 
cal revolution. Wet processes in which aqueous acid solutions 
are en:ployed for leaching out the ores, such as the Hoepfner 
process, are also complicated by the presence of gelatinous 
silica апа dissolved oxide of iron. This process is, however, 
worked under particular circumstances by Бгаппег and Menu. 
Leaching the roasted ore with alkaline solvents and so obtain- 
ing alkali plumbates and zincates and the electrolysis with dit- 
ferentiated potential, so as to deposit first the lead and then 
the zinc, is more likely to be successful. But here, also, there 
are many practical dithculties to be got over. 

Mr. Johnson then speaks of Electric Furnace developments. 
Given electric power at from £2 to £4 per h.p.-year, the capital 
vutlay per ton of spelter produced would be small. The labour 
charges, which in the present spelter plant are high, will be 
low in a continuous electric zinc furnace. As the heat is under 
good control, the yield of metal would be high. The corrosive 
action of certain zinc ores is always a disturbing factor in zinc 
recovery, but in an electric furnace would be absent, because 
the furnace can be lined with апу suitable refractory material, 
and. therefore, ores now not available could be used. From a 
metallurgical point of view, the chief trouble with the electric 
furnace 15 to condense the zinc vapour to reguline zinc, and not 
to zinc dust. This trouble could, however, in all probability be 
got over, and the powder could be treated in the old-fashioned 
retort, although this, of course, would increase the cost. 

The American Patent of J. A. Daly, No. 844,504, for Coating 
Lace with Metal is of interest. The lace is stretched on a frame 
and is then covered with a thin even coating of shellac. When 
thoroughly dried the surface is covered with an aqueous solu- 
tion of silver nitrate, and allowed to partially dry. The surface 
is then painted with an aqueous solution of sodium sulphide, the 
silver nitrate being thus converted into sulphide. The lace is 
now washed to remove the potassium nitrate, and the conducting 
coat of silver sulphide is left behind. The treated material is 
then suspended in the plating bath by means of a number of wires, 
and in a few minutes a thin preliminary coating is obtained. 
After washing, the lace is stretched out and brushed on both 
sides with a scratch brush in order to combine the crystalline 
metal deposit nore intimately together. it may now be plated 
to any desired thickness. If it is desired to keep the lace in a 


flexible condition, it is not first coated with shellac, but is 
dipped at once into the silver nitrate and then sulphided. 

We have ourselves seen very good results obtained with lace 
by graphitising it in a graphitiser, such as is used for electro- 
typing. well impregnating with water, flashing with copper in 
a copper plating bath, and then depositing any metal which 
may be desired. А similar process to that described in the 
above patent has been used for a number of years for coating 
flowers, &c., with copper or other metal. 'The flower is dipped 
in an alcoholic or aqueous solution of silver nitrate, and then, 
when nearly dry, exposed to the fumes of sulphuretted hydrogen. 
The chief difficulty in the case of flowers is to get an even flash 
of metal, because it 15 not an easy matter to fix conducting wires 
to different points of the flower without injuring it. 


ELECTRICAL SCIENCE 


British and American 


Density of the Ether.—There appears in the April Philo- 
sophiwal Magazine a paper by Sir Uliver Lodge dealing with 
certain of the physical constants of the ether. At the outset 
the author explains that he has long been accustomed to think of 
the quantity 4тд, where д is the absolute permeability of 
vacuum, as of something which, by legitimate analogy, mignt be 
spoken of as ethereal censity, and also of 4-/K, as of some- 
thing which, by similar material analogy, must be expressible as 
ethereal elasticity. | Moreover, he has always considered, fur 
various good reasons, that the ether is incompressible. ‘here 
are several ways of looking at the problem of the density of the 
ether. Тһе first follows trom the ordinary electrical theory of 
matter, and just as the ratio of total mass to space it is spread 
through is small in a planetary system, so the observed mechan- 
ical aensity of matter 1s probably but an excessively small frac- 
tion of the actual density of the substance it is made of. In 
the case of platinum, to accept the corpuscular theory of matter, 
the space actually filled by the electrons is less than 10-!° of the 


. Space they "occupy." Another and truer way of forming ап 


estimate arises in the study of the motion of a single electron. 
Here, if it be admitted that there is an ethereal flow along lines 
of magnetic induction, and that the energy can be represented 
by this motion, it is possible to connect the velocity and density 
ot the ether with the magnetic field of the electron's charge. 
Taking as a working hypothesis that, even in the very intense 
field close up to an electron, the ether velocity is never greater 
than the velocity of the electron, it is shown that practically all 
the mass of an electron is confined to a region comparable with 
its own bulk. Thus, taking the mass of the electron as 10-2: 
gram, and the volume as 10-?' cu.cm., the density of the 
medium must be 10'° gram. cu.cm. Further, the absolute value 
of д for free space is about 10" of the same units, and the 
absolute value of the dielectric constant A in free space is 
10-?? cu.cm./erg. On the assumption that tne elastic properties 
of the ether are due to finely divided motion, perhaps vortex 
motion, within it, then it appears that the energy stored in- 
accessibly in every cu.mm. of space is 3 х 10'° kilowatt-hours, or 
the total output of а million-kilowatt power station tor oU 
million years. This density and rigidity are of a purely elec- 
trical character, and are, of course, not felt mechanically. 14 
is а consequence of the preceding figures that the magnetic 
ethereal flow along a solenoid with a field of 12,000 C.G.*. 
units is only about 4 in. per hour. To get up an ethereal speed 
of l cm. per second—such as might be expected to have ob. 
servable optical effects—would need a magnetic field of about 
four million C.G.S. units of intensity. 

Determination of Small Angular Accelerations,.—1n the Klec- 
trical World (New York) of March 16th, a description of a 
handy means of determining small rates of speed change is 
given by A. P. Young. The measurement is required, for in- 
stance, in the retardation method of determining the losses 
occurring in large direct and alternating current machines, the 
principle used being that at any moment the retarding torque 
acting on the rotating mass is cs proportional to the rate 
of speed change. In the method now proposed for measuring 
the retardation, a small constant field direct-current generator is 
belted to the shaft of the machine under test, and supplies 
current to the primary of a small iron core transformer. By 
proper adjustment of the air-gap in the iron core good pro- 
portionality between magnetising current and flux can be ob. 
tained, and thus the E.M.F. in the secondary winding. which 
is proportional to rate of change of flux, is at any moment pro- 
portional to the acceleration of the machine under test. The 
E.M.F. induced in the secondary is measured bv an electro- 
meter, which takes practically no current from the secondary. 
The writer suggests another process of measuring accelerations. 
This consists in modifying the method just described by re- 
placing the transformer by a suitable condenser. Then the 
charring current of the condenser, as recorded at any moment by 
a galvanometer in series with the condenser and the small 
generator, is proportional to the rate of change of E. M.F. of the 
generator. that is, propcrtional to the acceleration of the main 
shaft at that moment. 
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New Туре of Sensitive Galvanometer.—Captain Walker's ar- 
rangement of two magnetic needles, one above the other, deflect- 
ing each other from the magnetic meridian in opposite direc- 
tions, has been used for some time as an intensity variometer. 
Е. Bidlingsmaier, in the Physikalische Zeitschrift for March 
15th, shows how, by employing this principle, a new type of 
highly sensitive galvanometer may be constructed. In an 
originally uniform field, let the angle between the two needles, 
projected on to a horizontal plane, be A. Then let the field 
round the lower needle change in direction by d degrees, and 
let the new angle between the needles be A,, and A, when the 
positions are reversed. Then the angle d equals 

1(A,— A) /tan?1A. 

Ín one example given, the two compasses were 19 cm. apart 
vertically. ‘The mutual deflection was 5559, and when 
reversed, 25:89. This considerable difference was accounted for 
by a turning of the lower field by an angle not exceeding 24', so 
that this small twist was enlarged. 26 times. А notable advan- 
tage is that the readings are incependent of the total declina- 
tion and intensity. For measuring relative intensities, large 
values of A should be used. The local variations are propor 
tional to tan?A, the general variation only to tanA. 

Phosphorescence.—H. Becquerel has resumed his researches 
on the phosphorescence of uranium which led him to such 
memorable results on a former occasion. In the Comptes rendus 
for March 25th, he follows up the observation that the spectrum 
of phosphorescent light is profoundly affected by cooling in 
liquid air. The bands shown by uranium salts break up into a 
large number of much finer bands, and their centres are shitted 
towards the blue end by 1 or 2 wu. Different bands are 
polarised in different planes, therein resembling the absorption 
bands of doubly refracting crystals. Somewhat different effects 
are observed in other substances. Ruby, Iceland spar, and 
several platinocyanides lose some characteristic bands in their 
phosphorescence spectra when immersed in liquid air. Тһе 
author spent some considerable time on the study of fluorspar, 
and discovered that the B-rays of radium restore the thermo- 
luminescence when destroyed by prolonged heating. There is 
here most likely some chemical action, but the author believes 
the phosphorescence of uranium to be an atomic and permanent 
property, limited, however, to the uranic or hexavalent atom, 
which gives yellow compounds. Uranous salts are not phos- 
phorescent. 

Radiation of Incandescent Mantles.—In the Comptes rendus 
for March 25th, M. Foix gives some figures and theories con- 
cerning the radiation of cerium oxide, mounted on a gauze of 
thorium oxide in the manner familiar in the incandescent gas 
mantles. He shows that the emission is determined by the 
diffuse reflecting power, the absorption, and the thickness, in 
accordance with a rather complicated relation, from which it 
results, however, that the emissivity may be increased by re- 
ducing either the thickness or the absorption. As а practical 
test, he dipped two specimens of gauze in a 25 per cent. solu- 
tion of cerium nitrate, and squeezed out one of them, while 
he let the other dry as it was. He found that the greatest 
luminosity was shown by the squeezed specimen, which con- 
tained the cerium in the finest state of division. He concludes 
that the essential function of the thorium oxide is to furnish 
a skeleton capable of supporting an extremely thin layer of 
cerium oxide. 

Effect of Surrounding Temperature on Incandescent Lamps.— 
It has been stated that the luminosity of an incandescent lamp 
varies 1 per cent. for every 10 degrees C. of difference in the 
temperature of its surroundings. This statement has been sub- 
jected to a theoretical and practical test by F. Laporte and R. 
Jouaust, who have disproved it, and described their methods in 
the Comptes rendus for March 25th. The variation in question 
is less than one-hundredth of the alleged amount, and is prac- 
tically inappreciable. An incandescent lamp, fed by a current 
maintained constant to within one-twentieth per cent., was 
kept in an enclosure at 15°, which was heated to 115°, and then 
cooled down again to 159. Readings were taken on the photo- 
meter at 159, during heating, at 115°, during cooling, and at 
15° after cooling. The minute variation of brightness observed 
was utilised to get an estimate of the difference in temperature 
produced in the filament itself. By Stefan’s law, the bright- 
ness may be expressed by K'T*(T—650), where Т is the absolute 
temperature. The result was that a heating of 100 degrees in 
the surroundings produced a heating of half a degree in the 
filament, and an increase of brightness of one-tenth per cent. 


Electrical Engineers’ Ball.—The fourth annual dance, which 
was held in January last, proved even more successful than those 
which had preceded it. Three hundred and forty-five tickets 
were sold, and those present at the dance freely expressed their 
enjoyment of the function. The reserve fund has been appre- 
ciablv increased, and a cheque for £56 19s. has also been handed 
to Mr. Llovd for the Benevolent Fund of the Institution of 
Electrical Engineers. The Hon. Secretaries are Mr. A. M. 
Sillar and Mr. H. Alabaster. 


ALTERNATING-CURRENT MACHINE WITH 
SHUNT MOTOR CHARACTERISTICS 


"[^HE American patents have recently been granted to Mr. 

B. G. Lamme, to Mr. €. Renshaw, and to Mr. Lamme and 
Mr. Renshaw аз co-inventors, dealing with the common subject 
of an alternating-current machine possessing the characteristics 
of a variable-speed shunt-wound, direct-current motor. Since 
the armature may be, and ordinarily is, surrounded with а 
stationary compensating coil having minimum local leakage 
reactance, the current in the armature and conipensating coil 
circuit lags very little behind the E.M.F. impressed upon it. 
In the field magnet winding, however, the current lags nearly 
90 electrical degrees behind the E.M.F. impressed upon that 


Fic. 1.—LAMME MOTOR. 


circuit. The E.M.F. generated in the armature is in time 
phase with the field flux, hence it is in time quadrature to the 
field circuit E.M.F. It would seem, therefore, that if the 
E.M.F. applied to the field circuit differs 90° in time phase from 
that across the armature circuit, the currents in the two cir- 
cuits will differ very little in phase. The inventors propose to 
employ a polyphase generator as a source of power for the 
motor. One of the simplest schemes is shown in Fig. 1, where 
the auto-transformer is used to obtain a variable E.M.F. for 


' the armature, while its central point affords a convenient con- 


necting tap for giving the proper quadrature phase position 


Fic. 2.—ReNsHAW-LAMME Мотор. 


to the E.M.F. impressed across the field circuit, the variable 
impedance in series with the field coils serving to adiust the 
field current to the desired value. The several patents relate 
to methods and means for varying the field circuit current 
both in value and in time phase position automatically with 
change in the value of the armature current, one of the schemes 
proposed being indicated in Fig. 2, where the source of supply 
is a two-phase generator. 


Electric Mine Haulage in South Africa.—The British and 
South African Export Gazette states that, * While the mono-rail 
is being put forward by some Rand mining engineers as an 
ideal form of underground transport, others are drawing at- 
tention to the possibilities of electricity in this connection. 
On the Wesselton mine a pioneer plant is now working with 
remarkable results as a money and labour-saver. Motors of 
a specially-designed broad and flat type draw trains of six or 
eight mine trucks, each of one-ton capacity, over a track of 
45.]b. steel rails, at a rate of 15 miles per hour, the running 
cost being about ljd. per half-mile. The trucks are automatic- 
ally tipped into ore chutes by running them over a curved rail 
placed at the necessary angle, and an equally rapid svstem of 
loading the hoisting skips from the chutes by lever and weight 
gear is provided. It is this system of rapid automatic lcading 


and unloading which renders the system of electric haulage so 


successful, a fact which manufacturers will do well to remembe~ 
in designing electric plant of this character to meet the demand 
which is undoubtedly opening up for it on the Rand.” 
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“ ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record ia compiled by our own Editorial Staff, and 
ix strictly copyright.) 


Specifications Published April 4th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


1905 Patents 


25,490, LopGE AND MvuinHEAD. Wireless telegraphy. For 
portable apparatus, the transmitting circuit comprises a small 
dynamo, a transformer provided with interrupter and con- 
denser, and a signalling key in the primary circuit. The 
secondary is connected to the aérials through one or more electric 
valves of the vacuum or vapour class, and the spark gap 15 
arranged between the two aérials. The receiving circuit com- 
prises a transformer, the primary of which is connected between 
the two aerials, and the secondary circuit includes a telephone 
and coherer. The coherer used is of the liquid mercury and 
vibrating needle type. Four claims, seven figures. 

5.895, British THomson-Hovuston Co. (General Electric. Co.). 
High tension electric switches. Ап oil switch for breaking cir- 
cuits of extra high pressure and power. The oil vessels are 
made of cylindrical PA and one or more insulating linings 
are fitted so as to divide the vessel into two or more annular 
compartments. The movable contact enters through the bottom 
of the vessel, and the upper fixed contact is surrounded by an 
insulated steel pressure chamber. The arc is broken within 
this chamber, and the oil is expelled through small vents. 
Nix claims, five figures. 3 

6,088, British THomson-Hovuston Co. (General Electric Co.). 
Electrodes for arc lamps. This specification is published in full 
on page 651. 

6.510, BRocktE. Electric arc lamps. For lamps of the en- 
closed type which have their feed mechanism controlled by a 
simple series solenoid, and are required to burn in series groups ; 
a master lamp is provided with a device for definitely breaking 
its arc at a predetermined current value, and so causing the 
whole of the lamps in the series to simultaneously feed and then 
re-strike their arcs. The arc-breaking device used consists of a 
series solenoid and core, in conjunction with a negative carbon 
red, having a limited vertical movement. When the current 
falls to the critical value, the core drops, and by its weight de- 
presses the negative carbon rod, thus separating the carbons 
to a distance sutticient to break the arc. Seven claims, one figure. 

16.559, ALLGEMEINE ELEKTRICITATS-GEs. Electromagnetic 
switches operated by alternating current. To prevent the stick- 
ing of alternating current switches of the ‘‘contactor” type, the 
magnets of the switches are wound with two coils, normally 
connected in parallel during the supply of the operating cur- 
rent. When the actuating current is interrupted, a weak de- 
niagnetising current 18 sent through the two coils in series, in 
order to destroy the residual magnetism, and ensure the dropping 
of the armature. Two claims, six figures. 

19.259, ALLGEMEINE Evextrictrats-Ges. Cooling of dynamo- 
electric machines. By means of a centrifugal fan fixed to the 
armatures of railway motors and similar machines, air is drawn 
through ducts provided in the commutator sleeve and the arma- 
ture core, and expelled without coming in contact with the 
windings. Three claims, one figure. 

29.416, GEB. SIEMENS AND Со. Electrodes for arc lamps. This 
shecification is published in full on page 651. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southam 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 
next issue. 
1906 Patents 


2,156a, ZELENSKY. Method of and means for erecting sectional 
poles or masts. 

9.999, DaNIEL. Electrical automatic bolt. 

6,225, Нохт, AND Sanpycrorr Founpry Co. 
machines. 

6,224, Hunt, AND Sanpycrorr Founpry (Co. 
rent dynamo-electric machines. 

6.285, KvEHNRiCH. Electric furnaces. 

6,454, Lea. Apparatus for measuring and recording the flow 
of liquids or gases, and for measuring and recording 
mechanical and electrical quantities. 

6.477, HoLLINGTON. Apparatus for winding wire and the like, 
especially applicable for use in the manufacture of 
electrical machinery. 

6,803, Justice (Deutsche Gasglihlicht-Akt.-Ges. (Auergesell- 
achaft)). Electric glow lamps. 

6,820, De Tértey ахо Вехкӧ. Apparatus for 
electricity. 


Dynamo-electric 


Alternating cur- 


generating 


13,514, FRAMPTON. 


6,855, Bastian AND CALVERT. Mercury vapour apparatus and 

the like. 

7,060, MaADGEN AND Bruse ELECTRICAL 

Motor-propelled vehicles. 

7,162, Berry. Electric switch apparatus. 

7,188, Broxam (Lux). Manufacture of incandescence bodies of 

refractory metals for electric lamps. 

1,295, Wise (Tischner). Electrical connector for electric lamps 

and other apparatus. 

7,836a, ELecrric Icnirion Co. AND HarL. Magnetic ignition 

apparatus for internal combustion engines. 

8,680, British Тномѕом-Носѕтом Co. (General Electric Co.). 

Systems of control for electric motors. 

9,236, FirpakRp ann NicHoLsoN. Hydraulic clutch for motor- 

cars, machinery, and the like purposes. 

9,415, British THomson-Hovuston Co. ((reneral Electric Со.). 

Signalling apparatus for railways and the like. 

British THomson-Hovuston Co. (General Electric Co.). 

Machines for making stems for incandescent electric 

lamps. 

10,273, Baron, BRIERLEY, AND WILLIAM BRIERLEY (Rochdale), 
Lro. Mechanical stokers applicable to the furnaces of 
steam or other boilers. 

11,517, UtMann. Clockwork driven commutator switch for 
operating audible and other signals. 

11,594, Mout. rc lamps. 

11,659, British Тномѕох-Нооѕтом Co. (General Electric Co.). 
Automatic controlling devices for electric ‘circuits. 

12,064, Scorr-KiNa AND Мила, ENcLisH, AND Co. Вуе-равѕ 
valves for superheaters and like purposes. 

12,494, BnicGs. Mercury valve or regulator for steam, gas, and 
other fluids. 

12,820, British THomson-Hovuston Co. (General Electric Co.). 
Shaft bearings, especially applicable to electric railway 
motors. 

12,907, Heineman. Method for operating the points of rail or 
tramways from vehicles running thereon. 

Hand brakes for railway, tramway, and 
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10,021, 


like vehicles. 

14,792, PEpERsEN. Receivers for wireless telegraphy. 

14,851, KaóBENHAVNS TELEFON-AKTIESELSKAB. Apparatus for the 
automatic distribution of the operating service in tele- 
phone exchanges. 

15,044, BoonaEM. Means for automatically balancing rotating 
masses. 

15,425, O’Driscott. Railway signals and railway control. 

15,771, PATTERSON. Apparatus for purifying feed-water for 
steam boilers. 

17,615, R6cHLING AND RopENHAUSER. Means for obtaining thin 
liquid dross in electric furnaces for metallurgical pur- 
poses. 

17,886, Cart Bora FABRIK FÜR ELEKT. INSTALLATIONSMATERIAL 
ns Apparatus for adjusting the height of electric 
amps. 

18,645, МВА ов AND Derassos. Method of producing inde- 
structible filaments for lighting and heating installa- 
tions. 

21,738, Hans Prince oF ScHONAICH-CAROLATH. Utilisation of 
self-propelled vehicles when stationary as sources of 
power. 

22,695, Nacy. Bridge girders for travelling cranes. 

23,104, TANNER. Internal combustion engines. 

24,445, KINTNER AND RosENBLATT. Fuses for electrical circuits. 

29,454, Veritys, Lrp., AND SMITH. Chains for suspending elec- 
trical fittings, particularly electric lamps. 


1907 Patents 


494, Varney. Current collecting devices for electrically pro- 
pelled vehicles and the like. 
1,295, SIEMENS Bros. AND Co. (Siemens and Halske Akt.-Gea.). 
Electric signalling installations. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1906 Patents 


Charging accumulators. 


1907 Patents 


414, Jumav. Metallurgical and electrometallurgical process 

for the production of pure copper. 

5,245, CARBONE. Arc lamps. 

2.880, Hewitr. Systems of electrical distribution. 

5,351, PrERcE. Receiving apparatus for wireless telegraphy. 

5,506, LAMME. Connection system for dynamo-electric machines. 

6,102, NikBUHR. Device for lineally representing the function 
of an independent variable, particularly applicable for 
recording and integrating variations of movement. 

6,699, Macunna. Electric lamp socket with instantaneous con- 
tacts. 


8,5454, De Margay. 


Expiring Patents 


No patents of electrical interest expire during the current 
week. 
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NAME. or 

SHARE 
ELECTRIC SUPPLY £ 
Bournemouth & Poole E. 8. "Co. La. 10 
Do. 44% Cum. Pref ... que 10 
Do. 6% Cam. ‘second ref. (i. 10 
Do. 447 Debenture, Кей... “| stock 
Bromley (Kent) E. L.& Power Co., "Ld. V. 
Do. 447 1st Deb. Red. Stock 
Brompton & Kensington E. в. Co., "Ld. 5 
Do. 7% Cum. ns 5 
Central E. S. Co.. Ltd „47 “Guar. Db. Stock 
Ch. Cross. W. E. & City E. 8. Си. 5 
Do. 44% Cum. Pref. à 5 


Do. 4% “Deb. Red ........ «6 Stock 
Do. “City Undertaking,’ '41 7 Cm. Pf. 5 


Chelsea Electric Supply Co-, Ltd. 5 
Do. 447 Deb. Red . Stock 
City of London Elec. Lt. Co., "pl. lo 
Do. 6% Cum. Pref. . 5 е 10 
Do. 5% Deb. Red .oeee — “| stock 
Do. 44% 2nd Deb. КНеФ............... Stock 
Cty of Durham E. P. Dis. С. (43 ран) 5 
Do, 5% Pref 5 
County of London Elect. Sup. € ‘Co. ‘Ld. 10 
Do. 67 Cam. Pref. . 5 10 
Do. 437 Deb. Red . Са d STOCK 
Do. 4 ^, 2nd Deb. Red .. Stock 
Edmunson’s Electricity Cor р., ТА... 5 
Do. 6% Cum. Pref. 5 
Do. 44% lst Mort. Deb. "Red ...... Stock 
Folkestone Elec. Supply Co., xd 5 
Do. 5% Cum. Pref. ese. E 5 
Do. 44% Ist Deb. Бай dti pos Stock 
Hove Electric Lighting Co.. Ltd. ... 5 
I. of Wight E. L. & P. Co., Db. Rd.. Stock 
Kensington & Knightsbridge E.L. Co. 5 
Do. 44% Deb. Red .......«« n Stock 
Kens. & N't'ng Hill E.L. Cos. Db. Ra.| Stock 
London Electric Supply epora 3 
po. 6% Pref... — 5 
Do. 4% Ist Mort. Deb. ай сл Stock 
Ме! ropolitan Elec. Supply CO., "ino 5 
no. - 7 Cum. Pref. ... РУ m. 
Do. 44% Ist Mort. Deb. "Rel ......| Stock 
Do. 9347 Mort. Deb. Red ........... Stock 


Midland B.Corp.for P. Dist. IstMt. Db, |100 & 500 


Newcastle & Dist. E. L. Co., £9 nae 10 
Do. 44% Mort. Deb. Red . „| Stock 
Newcastle-upon-Tyne Elec. Sup ply.. 5 
Do. £2 Pin. 16/- paid .. у 5 
Do. 57 Pref. (fully paid) . UM 5 
Do. 10/- Рт 4/- paid ......... 5 
Notting t Elec. Ltg. Co., Ltd....... 10 
Do. 4% 1st Mort. Deb. Red ......... 100 
Oxford a eire Co, Lid... oer 5 
Do. 4% Deb. Re d.. Stock 
St. James and Pall Mall E. L. “Co. ТА. 5 
Do. 7% Non-Cuu. Pref... 5 
Do. 34% Deb. Ңе4..................... Stock 
Smithfield Mkt, Elec. Sup. Co., Ltd. 5 
Do. 4% Deb, Red ..................... Stock 
South London Elec. Sup. Corp. Ltd. 5 
South Metropolitan E. L. & P. Co. 1 
Do. 7? Cum. Pref. ......... „енн 1 
Do. n у 1st Deb. Rec... ‚| Stock 
Urban Elec. Supply Co., Ltd. 5 
Do. 57 Cum. Pref. . oh 5 
Do. 417 lst Mort. Deb. Red ...... Stock 
Westminster Elec. Sup. Corp., Ltd. 5 
Do. 447 Cum. Pref. ...... eee 5 
ELECTRIC RAILWAYS. 
Baker St. on dvd 5 ial ath Deb.| Stock 
Central London .. Stock 
Do. 4% Preferred.. soda rabinan Жат? Stock 
Do. ТО ne: N is escas: Stock 
Do. 4% Debentures... Stock 
Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 
City and South London Cons. ......... Stock 
Do. 4% Perp. Deb. ........... e Stock 
Do. 5% Perp. Pref. 1891 ............ Stock 
Do. 5% Perp. Pref. 1895 ............ Stock 
Do. 5% Perp. Pref. 1901 ............ St ck 
Great. Northern & City Pref. “А” 10 
Gt. Northern, Piccadilly & Brompton 10 
Do. 4% Perp. Deb. ovens Stock 
Mersey Cons. ....... eer nnm Stock 
Do. 3% Perp. Pref. Red............... Stock 
Metropolitan OD. уе» зе аз әгз өө saos | ВОСК 
Do. Surplus КЫЙ ccs. азба гә Stock 
Do. SEY Ded...ciscsssacrssncan эчегез: SICK 
Do. 3 % e A is Deb. - Stock 
Do. 34% Preference.. Stock 
Do. BAX A Beale кудайынан Stock 
Do. 34% сайте Pret. uw Stock 
Metropolitan District . | Stock 
Do. 6% Perp. Deb. „..] Stock 
Do. 4% Perp. Deb. . .| Stock 
Do. 1 Perp. Deb. (1903- 5) .. Tuv Stock 
Do. 37 Cons. Rent charge .........| Stock 
Do. i Midland Rent charge .. Stock 
Do. Guaranteed 47... ...... eee Stock 
Do. Extension Pref. (n. Stock 


Ass. Ext. Pf. Guar. hy U. E. Rs. Co.| Stock 
Underground Elec. Railways Co of 


London 5% Profit Shg. Sec. Notes|Varion 
Waterloo and City.. уз Log 


Whitechapel and Bow 47 Deb. ........ | Stock 


ELECTRIC TRAMWAYS. 
Bath Electric Tramways, Ltd. 


Do. 56% Cum.Pref ........ í i 
Do, 45 Deb. Red... Stock 
Birm. & & Mid. Trs., Ld. lst Db. Rd. . Stock | — 4$ | 
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ELECTRIG COOKING APPLIANCES. 


ES. T. H. Quality. 


| B. T. H. ELECTRIC FRYING PANS агг made of sheet 
«M. a» steel. They are wonderfully convenient for light housekeeping, 
un — 4 | whilst for early breakfasts they have no equal. They are made 
P adl in 7 in. and 10 in. sizes. The 7 in. size has two heats, and 
i | the 10 in. three heats. Made to operate оп five circuits from 
95 to 2£0 volts. 

‘ELECT RIC GRIDS AND BROILERS. The Grids and Broilers are 
similar in design and construction, except that the Broiler has a corrugated 
surface. For making omelettes, broiling chops or steaks, this device is most 
convenient, as there is an absence of fire, there is no flame, and therefore no 
taste of gas or burnt food. The heat is right and always under control. 
Both Grid and Broiler are easy to keep clean. The Grids are supplied 
with a polished aluminium top, supported on four malleable cast-iron 
legs. The Grids may also on the lower heat be used as a plate warmer 
or for keeping hot cookei dishes. The top of the Broiler is of corrugated 
cast-iron with ground surface, instead of aluminium as in the case of the 

Grid. The remainder of the Broiler is finished in aluminium bronze. 


The Grids and Broilers are made with three heats, and for operation on 
standard voltages ranging from 100 to 250 volts. 


THE BRITISH THOMSON-HOUSTON CO0., Ltd. 


HEAD OFFICE AND WORKS: RUGBY. 
LONDON: 83 Cannon вө. Е.С. NEWCASTLE-ON-TYNE: 


— == к EE 


GLASGOW : 91 Wellington Street. Collingwood Buildings. 
SHEFFIELD: 41 Church Street. LEEDS: Greek Street Chambers. 
MANCHESTER: 30 Cross Street. BIRMINGHAM: 115 Colmors Row. 


FOR EXPORT: Foreign Dept.: 83 Cannon Street, London, and at Rugby. 


BRITISH INSULATED & HELSBY CABLES, 


Works: Prescot, Helsby, and Liverpool. Limited. 


MAKERS OF 


ELECTRICAL CABLES and WIRES 


FOR ALL PURPOSES. 
Paper, Rubber, Gutta Percha, Silk, or 
Cotton Insulated. 


Contractors for the Complete Equipment of 


— — — Tramway, 
Powor Transmission, Liyhting, 
Teleyraph and тими 
Systems, ——— 


Manufacturers of 
Junction Boxes, Section Pillars, Overhead Tramway 
is een Gear, Bonds, Switehboards, Meters, Telephone Exchange 
Mr subse i - Equipments, Batteries, Insulators, Fire Alarm, and Police 
ОО А hare Уо МЕД Equipments, Railway Signals and Blocks, ete., eto. 


HIGH CONDUCTIVITY COPPER, 


| u Rolled or Drawn to any Wire Gauge, Section, or ' Specification 


— M — ——— M — —À ————— .. 


ubl t ————————— ——— l——————————— Po €— M— a Ee ELE, rici 
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Silvertown 
Cables 


For 


Electric Light, Telegraph and Telephone. 


The India Rubber, Gutta Percha, ana 
Telegraph Works Co., Ltd. 


Head Offices: Works: 
| 106, Cannon Street, London, Е.С. Silvertown, London, E. 


Telegrams : 
Offices: “ Silvergray, London.” Works: “ Graysilver, London." 


Weston Instruments 


Are now supplied direct from Stock 
————————— and 


5 A 


Telephone: 
2029 HOLBORN. 


bra epi oe iore 
№1854 


Telegrams: 
‘PIVOTED, ? 
LONDON." Р 
2 | ELE ` | Model 38 or 39. 
dL ——M E LN. | 
MÀ aS DUPLEX. 


Model 16.— PORTABLE WATTMETER. 
Standardized and Repaired at our own Laboratory 


————————— € BAD M d—] 
Audrey House, Ely Place, Holborn, London, E.C. 


WESTON ELECTRICAL INSTRUMENT CO. 
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ASTON: The Tramway Deadtuck.—The negotiations between 
the Town Council and the Board of Trade with reference to 
the tramway agreement between the Town Council and the 
British Electric Traction Co. are proceeding satisfactorily, and 
it is expected that the B.O.T. will shortly appoint an arbitrator 
to settle the dispute. 

BELFAST: /'roposed Purchase of Cavehill Tranways.—At 
the meeting of the Tramway and Electrical Committee on the 
8th inst.—Sir Robert Anderson presiding--a discussion took 
place regarding the proposed acquisition of the Cavehill and 
Whitewell system, which company, it may be remembered, is 
endeavouring to secure Parliamentary powers to run over the 
Corporation’s system, a sub-committee having recommended the 
purchase of the undertaking, exclusive of the cars, at £60,000. 
The figure asked by the company is £68,000. This offer had 
been made at the recent conference, and the chairman of the 
company had stated that, after a careful consideration, the 
directors could not accede to the suggested price. Some further 
communications were received from the company, but their 
nature was not disclosed. The further consideration of the 
matter was adjourned. 

Electric Tramway LReturns.—The following are the figures 
relating to the tramway undertaking for the past two years :— 


Year. Passengers. Milenge. Traffic receipts. 
1907 42,015,819. 9,296,595 £177,832 
1906 30,133,027 3,625,186 £133,119 

Increase 12,812,822 1,671,709 £44,652 


The tratfic receipts have increased by 35354 per cent. during the 
last year. Оп Easter Monday the system carried 250,000 pas- 
sengers, and the receipts amounted to £1,100. 

Tramway Accident Case, —Henry Titley was killed on August 
2ith, 1906. whilst mounting an electric tramcar on Carrick Hill. 
It appeared that the deceased waited at a "stop by request" 
post, and that the car slowed down practically to a standstill. 
Аз the deceased mounted the car, however, it jerked forward, 
and he was flung backwards off the car, and sustained fatal 
injuries. His widow brought an action against the Corporation, 
and a special jury last week returned a verdict for the plain- 
tiff, awarding her £300 damages. 

BLACKPOOL: Tramway Traffic.—-The financial year ended 
on March 25th, and the tramway receipts amounted to £55,888; 
the increase over the previous year's figures is £5,780, and 
compared to 1905 the increase is £13,000. 

BRIGHTON: Liectricity Works Extension.—Under the head 
of “ Prospective Business,” we refer to the decision of the Elec- 
tric Lighting Committee to purchase an additional turbine gene- 
rator and accessories. Before this decision was come to, consider- 
able discussion and criticism took place regarding the policy 
of the Committee and its consulting engineer, Mr. Arthur 
Wright. Many members considered that the undertaking was 
much over-capitalised, and could not be expected to show any 
profit for some years to come. 

CANADA: McGill University.—The engineering building of 
this well-known University was completely destroyed by fire 
on the 5th inst.; the loss is estimated at £150,000. 

CHELTENHAM: Electric Lighting.—The Town Council have 
recentiv decided to use the old Manchester Street sub-station 
as othces for the electric light undertaking. 

COLCHESTER: Electricity Supply.—At a recent meeting of 
the Town Council, the following figures were presented in the 
engineer's report :— 


1907. 1906. 1905. 
Output in unita (lighting), Feb. .. 74.835 62.136 
Ditto (traction), Feb, ... .... .... 38,550 423.415 - 98.663 
Ditto (generating station), Feb.... 14,852 1,938 
Consumers at end of Feb.... 1,088 872 650 
No. of 8 c.p. lamps connected 40,755 36,174 31,256 


А letter had been received from the Assistant Secretary of 
the Local Government Board, which reads partly as follows :— 
"I am directed by the Local Government Board to state that 
they have had under consideration the report made by their 
Inspector, Mr. Hooper, after the inquiry held by him with 
reference to the application of the Town Council of Colchester 
for sanction to borrow £11,000 for purposes of electric lighting. 
The Board have decided to sanction the borrowing of 29,466, 
and their formal sanctions to loans of £5.715 to defray excess 
expenditure, for works already carried out and for new works 
and additional plant, £2,868 for mains and services, and £885 
for meters are forwarded to you herewith."' | 
EDINBURGH: Cable Tramway | Dreakdowns.—On the 1st 
inst., one of the tramway cables at Abbeyhill snapped, and 
(гаће on the London Road and Picardy Place sections of the 
system was interrupted for nearly five hours. On the 2nd inst. 
an outbreak of fire took place in the cableway at the Prince’s 
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Street terminus; the flames spread along the oily cable into the 
street, and a cable car which was standing near the spot caught 
fire among its oily plough mechanism. The fire was extin- 
guished without serious damage. | | 


." On the evening of the 5th inst. another accident occurred 


at the Tollcross engine-house of the Edinburgh Tramway Com- 
pany. The cable tensioning gear collapsed while being adjusted, 
and two men were seriously hurt. 'Гһе cable car route from 
Morningside to Princes Street was stopped for an hour as à 
result of the accident. ec: 

Electric Lighting.—The Town Council has decided to proceed 
with the Water of Leith condensing scheme. 

Underground Telegraphs.—Vhe Corporation object to the pro- 
posal of the Post Ottice authorities to lay their cables along 
Princes Street on the cut and cover system, but suggest that 
they should be laid in a tunnel. The suggestion will be re- 
ported upon. 

ERDINGTON.--The Electricity Committee of the Aston Town 
Council have recommended that the three-phase high-tension 
system be adopted for the electric light and power supply to this 
district. The work will be undertaken in order to comply with 
the terms of the Agreement and Provisional Order recently 
entered into by the Aston Town Council, and its cost is esti- 
mated at £14,519. 

EXETER: JVramway Besults.—'The second year's working of 
the tramway undertaking has now terminated, the returns being 
as follows :— 


Year. Passengers carried. Receipts. 

1905. 3,303,590 £14,157 

1906. 3,685,241 £15,127 
Increase 381,651 £989 


HEREFORD: Meter Rents.—The Electric Lighting Commit- 
tee recommend the adoption of the following scale, the altera- 
tion to take effect from March 25th :— 

Proposed rate. 


Amps. or Light Meter. Present rate. 


5 E 20 m 4s. Od. wi 1s. 6d. 
10, 40 . 4s 0d. . дз. Od. 

15 - 60 е. 4s. Od. ae 2s. 3d. 

i 18 : 12 dus 4s. Od. vus 2s. 64. 
25 is 100 Е 45, Оа. Зз. Od. 

5U i 200 4s. Od. d 3s. 6d. 
100 ., 400 2. 4s. 0d. ... — 4s. Od. 


INDIA: Openings for British Trade.—A recent report by 
the United States Consul-General in Calcutta mentions various 
openings for electrical enterprise in India. The cities of 
bangalore and Mysore, in the State of Mysore, are mentioned 
as anording probable markets tor electric tramcars and acces- 
sories, a project being on toot to build a tramway between 
the civil and military station and the old Bangalore city line. 
Electricity will probably be furnished trom the Cauvery Falls 
plant. 

Bombay.--From the Indian and Eastern” Engineer we 
find that ‘tthe Government ot Bombay have accorded sanction 
to the Ghauts Hydro-Electric Scheme, the area of supply to 
include the city and island of Lombay, excluding every can- 
tonment, fortress, arsenal, factory, dockyard, «amp, building 
or other place in the occupation ot the Government for naval 
or military purposes. The maximum prices which the licensees 
wil be entitled to charge are as follows: For power—(a) the 
standard charge for service at the rate of Hs. 10 per electrical 
horse-power per quarter tor the supply of which the licensees 
are required to make provision, and (^5) in addition a charge 
for current determined by meter as follows: (1) For the first 
50,000 units consumed in any quarter at the rate of cne anna 
per unit. (2) For all units consumed in any quarter between 
50.000 and 200,000 units at the rate of 7 annas per unit. 
(3) Amounts cver 200,000 units consumed in any quarter at the 
rate of 5 annas per unit, for lighting at the rate of 2 апгаз 
per unit. 

Madras.—From the same source we learn that, ‘іп connec- 
tion with the plant which Messrs. Crcmpton and Co. are erect- 
ing fer the Madras Electric Supply Corporation, Ltd., it is 
stated that the general supply will be available for lighting 
and punkah fans and motors, and will be on the low pressure 
direct current three-wire system, the consumers being supplied 
at 225 volts or 459 volts. То meet the demand for current in 
bulk tor mills, factories, and large consumers in or near the 
town, three-phase current will be generated at 5.000 volts, and 
delivered to consumers at that pressure, and converted by means 
of transformers to suit their special requirements. А sub- 
station will be installed which will be fed from the high-pressure 
alternating plant at 5.000 volts. the current being converted into 
low pressure continuous current, and distributed from the sub- 
station at 225 or 450 volts. This sub-station is necessary from 
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the fact that the supply area is approximately 265 square miles. 
Further sub-stations will be erected as required: by the demand 
upon the supply. The Main Generating Station is being erected 
on a portion ot the site of the old Municipal Sewage Farm 
now disused—the position being well situated as far as the 
supply of water and coal is сспсегпей, a very important point. 
The direct current plant to be installed will consist ot two 
250 and three 500 kilowatt continuous current steam dynamcs. 
This is equal to about 100,0.0 lamps or their equivalent con- 
nected to the mains. "he high pressure alternating current 
plant for the bulk supply will ccnsist of two 250 and two 500 
kilowatt three-phase high tension steam alternators. "The steam 
for driving the plant will be derived trem five water tube 
boilers with electrically-driven chain grate stokers. Each engine 
will have its own electrically-driven surface condensing plant 
and four electrically driven boiler feed pumps will be installed. 
The Generating Station will be of the most modern design, and 
complete with coal-conveying plant, two 20-ton travellers, and 
water storage and purifying plant. The total amount of cable 
to be laid, including distributors and feeders, hich and low 
tension, is approximately 54 miles. 

LANCASHIRE: Proposed Light Railways.—A new light rail- 
way is proposed from Macclesfield to Knutsford, by way of 
Mottram, Newton, Wilmslow, and Mobberley. The line would 
be constructed on its own right of way, and b» fenced in 
throughout. It is also reported that the South Lancashire 
United Tramways Company has decided to reconstruct and elec- 
trify the Liverpool апі Prescot Licht Railway, a line which 
runs from Knotty Ash, Liverpool, to Prescot, and constitutes a 
link in the line of tramways between Liverpool and Manchester. 

LEEDS: Tramway Returns.—The figures for the last financial 
year show that the total receipts amounted to £325,827, an ìn- 
crease of £20,441 over the preceding year. It is hoped to be 
able to hand over £48,0C0 to the Finance Committee for the 
relief of the rates. 

LINCOLN: Tramway Profits.—It is announced that during 
the past year the electric trams carried 1,500,000 passengers, and 
that the gross profit was equal to 4j per cent. on the total 
capital outlay. The electricity works have made a gross profit 
of £6,209, equal to a 10 per cent. dividend on the total capital 
outlay. It is proposed that the charges for electricity supply 
be reduced by 16 per cent. 

LONDON: LC.C. Tramways and Road | Obstruction.— At 
North London recently, a van driver was summoned at the 
instance of the London County Council for wilfully obstructing 
a tramcar at Kingsland Road. The defendant was in charge of 
a heavy van, and it was alleged that he persistently obstructed 
one of the Council's electric cars. The man pleaded that he did 
not hear the gong, but the magistrate had not the least hesita- 
tion in saying that the case was proved. А ег some further 
severe comments, the magistrate said that if these obstructions 
were continued he should impose the full penalty of £5. In 
this case the defendant would have to pay a fine of 20s., with 
155. costs, or in default 14 days. 

Grreenwich.—In connection with various Electricity Bills in- 
troduced this session into Parliament. the Borough Council has 
arranged that instead of briefing counsel the Town Clerk will 
attend the proceedings before the committee, and will only seek 
instructions to brief counsel should it appear afterwards neces- 
sary to do so. 

Southwark,—At the beginning of February last the Council 
directed a return to be prepared giving various details as to 
the financial position of the electricity undertaking. On Tues- 
day the Lighting Committee circulated a report which had been 
drawn up by the Electrical Engineer (Mr. D. M. Kinghorn) 
containing the information asked for. From this it appears 
that the total loans raised amounted to £84.497, and of this 
£8,190 had been repaid, leaving £76,300 outstanding. After 
summarising his report, the Electrical Engineer savs :—‘‘ (a) 
The present plant, installed in 1899, could not be installed for 
less than its value, as shown in last vear’s balance sheet. 
(b) Since so little improvement has taken place of late in this 
type of plant. the working economy is now equal to any more 
modern apparatus working under similar conditions. Increased 
ећсіепсу сап be obtained without difiiculty, but would Бе 
auxiliary to the existing plant, and not in the nature of a 
replacement. (c) The value of the undertaking as a going 
concern can only be assessed on a competitive basis between 
buyer and seller, other than compulsory sale or purchase, the 
seller being entitled to a certain amount of compensation for 
what he loses, taking into consideration, at the same time, past, 
present, and future profits, also the ultimate value as scrap, 
which, in an electricity supply concern, is fairly high. These 
considerations do not affect the general scheme of depreciation 
or continuity of ownership, ап апу revaluation of the plant 
now will only result in unduly inflating the value of the under- 
taking for the time being. [ therefore do not think it de- 
sirable to give a definite figure as to value without further 
instructions from the Council." With regard to devreciation, 
the report states that the following rates, in conjunction with 
the reserve fund (which need not at any time exceed 5 per 
cent. of the capital expenditure), will cover апу future con- 
tineency other than that already provided for by insurance :— 
Puildings, 4 per cent.; boilers, 4 per cent.; generating sets, 


4 per cent.; accumulators, 10 per cent.; mains, 24 per cent.; 
meters, 75 per cent.; instruments, 5 per cent. The amount 
provided tor repayment of loans last year was just under 5 per 
cent., which compares most favourably with other undertakings, 
municipal or company. Future loans from the L.C.C. will ve 
raised for much shorter periods than hitherto, ranging from 
10 to 25 years, which will make the sinking fund payments 
heavier, but will relieve the Council of the necessity for pro- 
viding large reserve funds, and will involve no change of policy 
in the working of the undertaking. The probable life of the 
electric plant te estimated at twenty-five years, but whether 
tnis will be realised in practice he was not prepared to say, 
as much will depend on the future policy of the Council. а. 
cost per unit for pubhe lighting at the present time is approx- 
imately 13d. The cost of private lighting varies inversely 
as the load factor from 5d. per unit for the one hour consumer 
to 24. The cost of power is based on the diversity factor, and 
varies inversely as the load factor, and may be anything from 
id. to 2d. Тһе price charged per unit for street lighting is 
l'65d. average; for private lighting, 6d. per unit for the first 

4 hours, and ld. afterwards, alternatively 42d. with special 
rates based on the maximum demand and total consumption: for 
power, 24. per unit for the first 100 hours of maximum demand, 
and 14. or 3d. per unit with special rates based on tne 
maximum demand and consumption. 

MIDDLESEX: Tramway Extensions,—'The. tramway from 
Finsbury Park to Bowes Park 16 to be extended to New South- 
gate within a fortnight, and the branch from Finsbury Park 
to Wood Green will be extended to Palmers Green before the 
end of this month. 

PORTRUSH: Electric Lighting Scheme.—The local Council 
have instructed Mr. John Woodside, engineer, Belfast, to pre- 
pare a report, with specifications, as to the best method of light- 
ing the Urban District. 

SHANGHAI: Power Stations Extensions.—'The Electrical Fn- 
gineer is about to са for tenders for an additional 800 kw. turbo- 
alternator and condensing plant. This, together with the trac- 
tion plant now being built in England, will bring the municipal 
power station plant capacity up to 4,4C0 kw. This year plans 
are to be prepared for building a new generating station outside 
the town, which will supply 6.600-volt current to the existing 
station, where it will be transformed down to 2,209 volts, and 
thence to feeders, &c. The buildings will be laid out to accom- 
modate 5,000 kw. in turbine plant, but so arranged that in- 
definite extensions сап be made аі а future date. 

SOUTH AFRICA: Boksburg Electric Lighting.—The last 
issue of Africen Engineering reports that the improved electric 
lighting system at Boksburg—the capital of the East Rand-—is 
giving excellent results. The system consists of a 220 volt three- 

hase and a 2,000 volt three-phase combination. The currant 
is supplied by the Rand Central Electric Works, and is brought 
into one large transformer house at 10,000 volts. The current 
is then reduced in five other transformer houses to 220 volts. 
at which pressure it is supplied to consumers. The scheme was 
prepared by Mr. Wilms, consulting electrician of the East Rand 
Proprietary. Mines, Limited. 

Part Elizabeth: Electrical Engineer's Hlesignation.—From 
the British and South African. Export Gazette we learn 
that ditticulties in connection with the administration of the 
Port Elizabeth electric light undertaking have led to the re- 
signation of Mr. R. Pape, the Borough Electrical Engineer. 
Mr. Pape was responsible for the scheme from its inception 
in 1904, and it will be remembered that, in its earliest staves, 
it fell into foul waters, differences of opinion occurring between 
Mr. Pape and the consulting engineers to the Corporation, Messrs. 
Robert Hammond and Son, while the Cape Government Elec- 
trical Engineer also took exception to various details in the 
original plans. Previous to his resignation, Mr. Pape reported 
to the Corporation that some £25,000 was required for the 
completion of the undertaking, and it was decided to obtain 
the sanction of the ratepayers to the re-allocation of this sum 
from an earlier loan of £50,000 for other purposes. The money 
is to be expended as follows :— Third. turbine set (already 
ordered), £4,000; assisted wiring scheme, £6,000; meters and 
services, £6,000; mains extensions, £4,000; overspent on loan, 
£5.000. 

Bandfontein: Gold Mine Plant.—The same authority is re- 
sponsible for a statement that the Randfontein Estates, Ltd., is 
about to erect a power station in a central position, and to 
drive its air-compressors, sinking pumps, sinking hoists, and 
other machinery required in the development of its mines, by 
means of electricity. 

Rarherton.---A combined electric lighting and drainage scheme 
is under consideration. 

African Trans-Continental Teleqraph,.—The connection between 
the trunk line of the African Trans-Continental Telegraph Co. 
and the Soudan system is expected to take place within a year 
or two. The former now reaches to Ujiji. 

TORQUAY: Oficial Opening of Tramways.—On the 4th inst. 
the Dolter Company's system of tramways were officially opened 
to the public. The system comprises 102 miles of single track 
of 3 ft. 6 in. gauge. constructed on the Dolter surface contact 
system. Electricity supply is obtained from the generating 
station of the Torquay Corporation. 
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TENDERS INVITED AND PROSPECTIVE BUSINESS 


ANTWERP.—His Majesty's Consul for Belgium, Sir Cecil 
Hertslet, reporting upon the shipping and navigation of the 
Port of Antwerp for the year 1906, reters to the new docks that 
are now under construction. With regard to cranes, he says, the 
municipality has not yet decided which pattern to adopt, whether 
hydraulic or electric. Up to the present time all the cranes used 
on the quays have been on the hydraulic system. Electric 
eranes are estimated to involve greater initial outlay, the average 
cost being some £120 greater for each crane, but the expenditure 
upon their upkeep and working is calculated to be less than 
that of hydraulic cranes. 1% is probable, however, that elec- 
tricity will be employed. 

BRIGHTON.—The Electricity Committee, in a special report, 
recommended the erection of a new turbine-driven generating 
set at the Southwick works, at an estimated cost of £9,828, 
and of a motor generator at the North Street works at £2,125. 

GENEVA.—The city of Geneva offers a prize of 20,000 francs 
(£8.0) for the best scheme for utilising the water-power of the 
Rhone in the neighbourhood of “а Plaine." As the new works 
must run in conjunction with the existing station at Chevres, 
two-phase 5,000-volt machine at 48 cycles per second "must be 
used. A switchboard is to be erected by each main unit, which 
will enable the generator to be connected either directly to a 
5,C00-volt network, or, through transformers, to a 20,000 to 
25.000-volt network. In designing the scheme, it will be 
essential to study the local conditions with regard to water 
supply, as the hydraulic details will be important. Projects, 
which must be described in German or French, are to be sent to 
the Secretariat des Services Industriels, Hotel Municipal, 
Geneva, before August 3lst, 1907. More detailed conditions and 
other information may be obtained upon sending 20 francs to 
ће Conseil Administratif of Geneva. 

GLASGOW.—Tenders are invited for the supply of :—(1) 
Main cables, (2) small cables and wires, (3) electricity meters, 
(4) arc lamp carbons, during the twelve months ending May 
515, 1908. Particulars may be obtained from the City Elec- 
trical Engineer, Mr. W. W. Lackie, on payment of a fee of 
£2 2s., returnable on receipt of a bond fide tender. Tenders to 
the Town Clerk by April 22nd. 

HANDSWORTH.-—The Council invite tenders by April 24th 
for extension. pipework (Contract No. 18), in connection with 
the electric light and power supply. Particulars from the con- 
sulting engineers, Messrs. Kennedy and Jenkins, 17 Victoria 
Street, Westminster, London, and tenders to the Town Clerk. 

ILFORD.—The Electricity Committee have received five ten- 
ders for the erection of an economiser chamber roofing, &c., at 
the electricity works. The lowest tender was by Messrs. Ham- 
mond and Miles, of Serapton Road Works, Ilford, at £155, and 
this is recommended for acceptance. 

ITALY.—The Gazzetta Ufficiale of March 23rd contains a 
copy of a law authorising the '' Società di navigazione e ferrovie 
per il lago di Lugano," to construct and work an electric 
funicular railway between Santa Margherita and Belvedere di 
Lanzo d'Intelvi. 

LEEDS.— Tenders are required for the erection of a car shed 
at Chapeltown Road, Leeds. Fee, two guineas (returnable). 
Tenders to the General Manager. 

LONDON: London County Council.—Tenders: are invited for 
the supply and delivery of the undermentioned rails, which will 
form the subject of two contracts, namely :—(i.) About 1,859 
tons of steel girder track rails and fastenings (to be made by 
the acid process), and (11.) about 600 tons of steel slot rails and 
conductor tee rails. These rails are required m connection with 
the reconstruction for electrical traction of further portions of 
the London County Council Tramways. Particulars are obtain- 

able from the Council’s chief engineer, at Spring Gardens, and 


tenders should be sent to the Clerk of the Council not later than 
April 23rd. 

Hackney.—Tenders are required by April 18th for engine 
foundations and builders’ work at the electricity works. rar- 
ticulars from Mr. R. Hammond, 64 Victoria Street, Westmin- 
ster, and tenders to the Town Clerk. 

Hampstead.—The Borough Council has decided to apply for 
the sanction of the London County Council to borrow the sum 
of £10,390 for extensions. The portion required for buildings 
and mains would be repaid in thirty years, that required tor 
transtormers in twenty years, and the remainder, {о be spent 
upon house services, in twelve years. 

Willesden.—Mains are io be extended at an estimated cost 
of £1,009 to meet demands for current 

PORTSMOUTH.—Tenders are invited, by April 26th, for the 
installation of electric light at’ the Portsmouth Municipal Insti- 
tute. Tenders to the Town Clerk. Particulars on payment of 
fee of three guineas (returnable). 

PUERTO PLATA (Santo Domingo).—A recent consular report 


. states that there is a large field for engineering enterprise in 


this district. 

ROTHERHAM.—A recommendation by the Electric Light 
and Tramways Committee to extend the cables in various parts 
of the borough will be considered at the next meeting of the 
Council. | 

SHANGHAI,—Tenders will shortly be invited for an 820 kw. 
turbo alternator and condensing plant. 

SOUTH AFRICA.—An expenditure of nearly £200.0C0 on the 
electricity undertaking is contemplated by the Bloemfontein 
Corporation. 

It is proposed to improve the East London (Cape Colony) 
tramways at an estimated expenditure of £4,000. 

The Port Elizabeth (Cape Colony) estimates include 216,000 
on mains, meters, and wiring during the next two years. 

А water power scheme is under consideration by the Umtata 
Council. 

SOUTH'MANCHURIA RAILWAY CO.—The North China 
Herald announces that the South Manchuria Railway was to be 
handed over to the Company by the Military. Administration 
on March 3lst. The Company proposes to carry out extensive 
alterations and improvements. The landing pier at Tairen will 
be rebuilt, and a railway station will be placed alongside. An 
electric crane will be erected on the pier to facilitate the dis- 
charging and loading of cargo. "The relaving of the rails to 
standard gauge for a distance of more than 400 miles is expected 
to occupy about one year. 

STRETFORD.—A 509 kw. steam generator is required. Par- 
ticulars from Mr. T. L. Miller, consulting. engineer to the 
Council, and tenders to the Town Clerk bv April 15th. 

WALLASEY.—Stores for the Electrical Department are re- 
quired by April 15th. The contract covers the period ending 
June 50th. 1908. Tenders should be sent to the Town Clerk. 

WIMBLEDON.—The sanction of the Local Govern- 


ment Board has been received to the borrowing by 
the Council of £15,060 for mains, repayable in eighteen 
years; £2,810 for transformers, repayable in twenty 
years; and £2,780 for meters, repayable in five years. 
A letter has also been received from the Local Govern- 


ment Board with reference to the Council's application to bor- 
row £1.000 for arc lamps for street lighting, stating that the 
Board was of opinion that the Council should consider the ad- 
visability of defraying the proposed expenditure out of revenue, 
having regard to the heavy capital charges which had already 
been incurred upon public lighting. It has been recommended 
by the Electric Lighting Committee that a letter be written to 
the Local Government Board. urging them to accede to the 
Council's application for borrowing powers. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The Queensland Postmaster-General's Depart- 
ment has recently accepted tenders for large quantities of 
telephone and telegraph supplies. Amongst the successful firms 
are the India Rubber, Gutta Percha, and Telegraph Works, 
Ltd. (Sydney); International Electric Co. (London); Syn- 
сһгопоте Electrical Co., of Australia (Brisbane); Brisbane 
Electrical Co.; British Insulated and Helsby Cables, Ltd., 
(Melbourne). 

DERBY.—-The tender of the Electric Construction Co., at 
£825, has been accepted for lighting and traction panels. 

LONDON: Woolwich.—The tender of C. J. Wilkin and 
Son, at £42 10s., for installing electric bells at the Plumstead 
Baths, has been accepted. 

MAIDSTONE.—The Town Council has accepted the tender 
of Messrs. Dick, Kerr and Co. for the light railways extensions 
from High Street to Loose. The full list of tenders was as 
follows :—George Law. £41,764; Win. Grittiths and Co., Ltd., 
£39,917; R. Н. B. Neal, Ltd., £38,422; J. G. White and Co., 
Ltd., £37.401; British Insulated and Helsby Cables, Ltd., 
£35.798: Wm. Underwood and Bro., £35,172; Dick, Kerr and 
Co., Ltd., £32,439. The accepted tender includes permanent 
way and road widenings (other than compensations and pur- 
chase of properties), overhead line and equipment, underground 


mains, switchboard, eight cars, buildings. The work will he 
begun almost at once, and the contractors have promised to 
complete it in thirteen cr fourteen weeks. The tender was 
within £40 of Mr. Sellon’s estimate. 

SALFORD.— Twelve tenders were received for the supply ot 
cast-iron pipes. The tender of Messrs. J. Wolstenholme and 
Son, Radclitfe, Lancashire, has been accepted. 

WIMBLEDON.—The following tenders have been accepted 
for annual supplies :—Engine-room stores (refuse destructor 
tools), J. Harvey; Cables and Pilot Wires, Siemens Bros. and 
Co.; conduits, Albion Clay Co., and Doulton and Co.; joint 
boxes and materials, Cables Accessories Co.; transformers, 
British Electric Transformer Co.; ordinary meters, Ferranti; 
prepayment meters, British Thomson-Houston Co.; oils, A. 
Duckham and Co., and Reliance Oil Co.; lamps, carbons, and 
accessories, Siemens Bros. and Co.; 8, 16. and 32 c.p. incan- 
descent electric lamps, Mayer and Co.; vulcanised indiarubber 
cables, General Electric Со. ; fittings, steel conduits, &c., Shaw 
and Co. (arc lamp globes); castings, F. Bird and Co.; fire- 
bricks and fire-clay, Hall and Co. (Croydon), Ltd. For an | 
electrically driven screen at the Haynes Park pumping station, 
S. S. Stott and Co., £216. 
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‘COMPANIES’ MEETINGS AND REPORTS 


BRUCE PEEBLES AND CO.—The report of the directors for 
the year ending December 315%, 1906, shows a net trading profit, 
after providing for depreciation and all necessary charges in 
connection with the management of the business, of £45,994. 
Deducting directors’ and managing directors’ remuneration and 
auditors fees, interest on debentures and income tax, there is 
a balance of £38,344, to which is added £7,271, brought forward 
last year, making the total amount to be dealt with £45,615. 
The 6 per cent. interim dividend on the preference shares for 
the half-year to June 30th, 1906, absorbed £4,275, and out of the 
balance the directors recommend the payment of a 6 per cent. 
dividend on the preference shares for the half.year ending 
December 31st, 1906, placing £3,834 to the preference share- 
holders’ special reserve fund, as provided by the Articles of 
Association, being not less than 10 per cent. of the net profits. 
A dividend of 6 per cent. per annum on the ordinary shares 
for the year, writing off the balance of expenses in connection 


with issue of shares and debentures in 1905, and the whole of - 


the expenses of the issue of shares in 1906, which amounts to 
£7,335, transferring to general reserve account £12,000, the 
balance carried forward is £6,772. ‘The preference shareholders’ 
special reserve fund now amounts to £11,556, and the general 
reserve account to £27,000. 1n order to cope with the expan- 
sion of the company’s business, it is proposed to increase the 
borrowing powers ot the company by £100,000. 

At the meeting on Thursday, a report of which has been 
supplied to the Press, the chairman stated that the turn- 
over for the year had been well maintained, and the foreign 
agencies which have been started would, it was hoped, mate- 
rially assist the company by extending the area of its opera- 
tions. The present keen competition in the electrical in- 
dustry has caused the directors to look about for ways and 
means to reduce the cost of manufacture to the lowest possible 
minimum, and at considerable expense new designs had been 
adopted and additional plant laid down to still further stan- 
dardise the company's manufactures. Tramway contracts 
which had been started during the year include extensions to 
the Shanghai Tramways, and the complete tramways for the 
French Concession of Shanghai, the Athens Tramways, the 
Delhi Electric Tramways, and the Llandudno and istrict 
Tramways. Amcengst some of the other important works which 
have been carried out by the company, and are now in opera- 
tion, may be mentioned the Falkirk and District Tramways, 
the Wemyss Tramways, the Sunderland and District Tram- 
ways, and the Durham Collieries Electric Power Station. A 
large hydro-electrical station is also in course of construction 
bv the company for the municipality of Mussoorie, in India. 
The directors consider it advisable that the borrowing powers 
of the company should be extended in order to provide further 
working capital, which is necessary. The report and accounts 
were subsequently adopted, and the increase of the Company's 
borrowing powers from £1C0.000 to £200,000 sanctioned. 

CANADA GENERAL ELECTRIC.--lhis Company's report 
for 1906 records a persistent growth in the results of the year's 
working. A dividend of 10 per cent. has been declared, the 
profit being 245.500 dollars in excess of that of the previous 
year. Reserve fund now stood at 1,800,500 dollars, and the 
contingent fund at 100.000 dollars. Inclusive of the great 
balance carried forward, there is a total surplus of 1,969,500 
dollars. 

COLNE AND TRAWDEN LIGHT RAILWAYS CO.—At the 
meeting of this company recently. the directors’ report and 
accounts were adopted. After paying debenture interest there 
is a balance of £1,238. А dividend of 6 per cent. has been 
declared upon the preference shares. The number of passen- 
gers carried during 1906 was 2,105,821. against 1,791,127 during 
1905. The whole of the line is now in operation. 

GREENOCK AND PORT GLASGOW TRAMWAYS СЭ, — 
At the annual meeting last week, the report and accounts given 
in our last issue were adopted. "The chairman stated, that un- 
like many other districts, it paid the Company to extend the 
facilities given to workmen, for they made a profit upon these. 

JOHNSON AND PHILLIPS.—The report for 1906 shows a 
profit, after making provision for bad and doubtful debts, and 
after charging to revenue uowards of £4,700 for maintenance of 
buildings, plant, &c., of £335,165. А4йг‹тпд the balance brought 
forward from 1905, the amount available for distribution is 
£39.195. After allowing for depreciation on buildings, plant, 
&c., remuneration of directors and auditors’ fees, and interest 
on debenture stock to December 31st, 1906, there is a balance 
available for dividend of £25,701. А 7 per cent. dividend on 
the ordinary shares is recommended, leaving to be carried for- 
ward to next account a balance of £11.451. The business of 
the company has been well maintained during the vear, notwith- 
ston/!ine the fire at the works. The damage done has been 
repaired, and the department is again in full working order. A 
contract has been entered into for the erection of two additional 
workshops, owing to the increase in the company's business. 

At the meeting on Mondav, Mr. R. W. Blackwell, the chair- 
man, who presided, said that the amount carried forward was 


practically a guarantee that the dividend for 1907 would not 
be less than that which was proposed for 1906. In spite of the 
fire at the works they had maintained their business, although 
under great ditliculties, a fact upon which the staff was to be 
congratulated. Everything seemed to point to things going 
better during the present year, for he saw no reason to expect 
any drop in the prosperity of the Company. The new buildings 
had been constructed upon entirely new conditions, being built 
throughout of fire-proof material. The principle adopted at the 
old works was not so much fire-proof construction as isolation. | 

KALGOORLIE ELECTRIC TRAMWAYS.—The gross re- 
ceipts for 1906 were £51,759, and the net profit £17,456. There 
has been a slight falling off in the gross receipts, but this is 
more than counterbalanced by the working expenses. The re- 
ceipts in 1905 were £55,512, and the net profit £15,942. 

KIDDERMINSTER AND DISTRICT. ELECTRIC LIGHT. 
ING AND TRACTION CO.-—The report which was given in 
our last issue was adopted at the meeting on Friday. Mr. W. L. 
Madgen, who presided, said that the number of connections 
during the year had been larger than in any previous year, the 
adoption of electric driving for machines finding great favour 
with carpet manufacturers. When certain power instalJations 
now pending were completed, the equivalent of 45,C00 8-c.p. 
lamps would be connected for power supply, and an additional 
500 kw. generating set would have to be installed. The profit 
of the Kidderminster and Stourport Electric Tramway Co., in 
which the Company held nearly all the shares, had shown а 
gratifying improvement, the profit being £3,152, an increase of 
£451. А 4} per cent. dividend was paid by this Company for 
the first time in its history. At the present time the working 
expenses of this line were lower than those of any other tram- 
way in the United Kingdom. 

MADRAS ELECTRIC TRAMWAYS СО. (1904).—A dividend 
of 1 per cent. is recommended upon the ordinary shares for 
1906, after transferring £1,000 to depreciation and renewal 
fund. The balance carried forward is £176. 

RAND CENTRAL ELECTRIC WORKS.—An extraordinary 
general meeting was held on Monday, Sir C. Rivers Wilson 
presiding, when a resolution for a voluntary winding up of the 
company was passed. It will be remembered that this action 
follows the absorption of the company by the Victoria Falls 


Power Company. Mr. Henry Rogers has been appointed 
liquidator. 
RANGOON ELECTRIC TRAMWAY AND SUPPLY CO.— 


The directors’ first annual report states that the work of con- 
struction in connection with the supply of electrical energy for 
public and private lighting and power has progressed very 
satisfactorily up to date. The power mains are now being laid 
throughout the area covered bv the licence, and it is hoped to 
complete the public lighting, so far under contract, before the 
end of 1997. The generating station is complete, and all the 
machinery is in position. Current 1s being supplied for the por- 
tion of the tramway now in operation. The new car sheds are 
complete and are in use. Allowing for the sanctioned alterations 
in the routes in the Kemmendine and Theinbyu districts, and 
for the double track laid (instead of single), in Kemmendine 
Road, the total to be laid is 26 miles, and is shown on the 
map which is attached to this report. Twenty miles were com- 
pleted on February 4th, 1907. The remaining portion of the 
track cannot be proceeded with on the Monkey Point Road 
until the various authorities concerned have settled the proper 
alignment of the road, nor on the Upper Poozoondoung Road 
until the new bridge over the Theibvu Creek is finished, so that 
material can be taken over it. The first service of electric cars 
was opened on December 15th, 1906, between Kemmendine and 
the Sooratee Bazaar—6j miles of track. The China Street and 
Pagoda route—3 1-3 miles of track-——was opened to the public 
on February 21st, 1907. The balance of the 20 miles of com- 
pleted track referred to above will be opened for traffic about 
the end of April. The whole of the debenture interest and the 
balance of the expenses in England, less the amounts received 
for interest on loans, has been debited to capital. 

At the meeting on Thursday the report and accounts were 
adonted. 

RIO TINTO CO.— This copper company, which has declared 
a dividend of 110 per cent., held its meeting on Thursday, when 
it was stated that, with copper at its present high prices, every 
eftort was being made to secure as large an output as possible. 
An important factor in the future prospects of the company. 
the chairman said, was the economy arising from large power 
schemes—as compared with small local stations—and - electric 
railways. The ''electrical age," he stated, had probably hardly 
commenced, and it was quite possible that, even if new sources 
of supply were discovered, that copper would for some time 
continue to fetch high prices. 

WILLANS AND ROBINSON.—Meetings of the preference 
shareholders and ordinary shareholders were held at the Cannon 
Street Hotel on Tuesday, to consider a scheme for re-constituting 
capital of the Company, with the obiect, as stated in the report 
published in our issue last week, of enabling the payment of 
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dividends to be resumed. Mr. Mark Robinson presided at both 
meetings. To the preference shareholders he said that a very 
large number of proxies had been received in favour of the 
scheme, which had been described as a fair one by one of His 
Majesty's Judges, who was a shareholder. He pointed out that 
at present there was no chance of commencing to receive their 
arrears of dividend for five years at least, and then payments 
would have to be spread over a further five years. Instead of these 
long deferred payments, the preference shareholders were asked 
to accept £55,000, which would carry interest at 5 per cent., and 
be oad off by means of a sinking fund. The resolution was 
passed by the preference shareholders, and later, by the ordinary 
shareholders, after a good deal of discussion. 

The annual general meeting of the Company was held later 
in the day, when the report and accounts were acopted. 

WYCOMBE (BOROUGH) ELECTRIC LIGHT AND POWER 
CO.—'The report, which we gave in our last issue, was adopted 
at a meeting on Wednesday last week. The company has now 
reached the position of being independent of Messrs. Edmund- 
son's Electricity Corporation, and will, in future, work upon 
its own initiative. Messrs. Edmundson’s, of course, are large 
shareholders. 


MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.— The Education Committee of the Salford 
Corporation require an assistant in the electrical engineering 
department, at a commencing salary of £150 per annum. (See 
advertisement in this issue.) 

BRITISH MANUFACTURERS’ PATENTS PROTECTION 
SOCIETY.—Initial steps are being taken to form an associa- 
tion under the title of the '' British Manutacturers’ Patents Pro- 
tection Society,” the principal objects of which will be to provide 
funds to back manufacturers in maintaining their patent rights. 
These funds would be created by membership fees and a small 
percentage levied on compensation directly obtained for members 
by the society in respect of patent infringement. It is be- 
leved that such а society would have а great deterring in- 
Huence on large manufacturing companies sufticiently un- 
scrupulous to take advantage of the present isolation of the 
smaller concerns. Manufacturers and patentees interested in 
the subject are invited to communicate with E. M. Story, at 
the otlices of the society, 15 Strand, London. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
Creditors of the Otto Electrical Manufacturing Co. are re- 
quested to send in their claims to J. W. Beever, 17 Cooper 
Street, Manchester, liquidator. 

The New London and Suburban Omnibus Co., which is being 
wound up under a compulsory order, attributes its failure to 
the opening of the electric tramway services between Kingston, 
Richmond, and Hampton Court, between which points the 
company had an omnibus service. The company’s liabilities 
are put at £18,077, the assets valued at £13,607, being entirely 
absorbed in the debenture holders’ claims. The company was 
formed in 1895. 

McPhail and Simpson’s Dry Steam Patents Co., which is 
being wound up under an order, commenced business in 1895, 
having purchased 19 patents in connection with superheating 
apparatus. There is a total deficiency of over £435,500. А 
committee of inspection has been appointed, Mr. J. W. Close, 
of East Parade, Leeds, acting as liquidator. 


Students’ Section: Institution of Electrical Engineers. — The 
annual general meeting of the Students' Section of the Institu- 
tion of Electrical Engineers will be held at 92 Victoria Street, 
S.W., on Wednesday, May 15, 1907, at 7.30 p.m. At this 
meeting the election of the committee for the ensuing session 
wil take place. Owing to the alteration of Rule II. of the 
rules of the Students’ Section, the extra collegiate students 
are now entitled to six representatives on the committee, and 
there are, therefore, five vacancies to be filled at this meeting. 
All nominations for these vacancies must be sent, together with 
the names and addresses of the proposer, seconder, and can- 
didate, to G. H. Stevens, 266 Barry Road, Dulwich Park, S.E., 
not later than Wednesday, April 17th, 1907. 


Wireless Telegraphy in Morocco.—Yesterday's Daily Tele- 
graph states that the Tangier correspondent of the Cologne 
(razette confirms the report that the question of wireless tele- 
graphy in Morocco is settled—at any rate in principle. It is 
proposed that an International Company should be formed, in 
which British, French, German, and Spanish capital will all 
participate, and that Mr. Henri Popp, who initiated the scheme, 
1$ to undertake the management. 


The London Electric Power Bills.— The second reading of the 
three electric power bills relating to London, viz., London 
County Council (Electric Supply), Administrative County of 
London and District Electric Power, and the London Electric 
Supply, which was to have taken place on Tuesday, has been 
further postponed until April 25th. 
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NATIONAL ELECTRICAL MANUFACTURERS’ 
| . ASSOCIATION 


HE annual general meeting of the National . Electrical 

Manufacturers’ Association was held at 2. Queen. Anne’s 
Gate on Tuesday afternoon. Mr. Е. Н. NaArprER presided. We 
gave the report practically in full in our last issue. The first 
matter discussed was with regard to the holding of an electrical 
exhibition in 1908. 

Mr. W. Davenport, the Secretary, said he had had several 
communications from the Manchester and Salford Corporations 
and others in that district, which showed a strong wish to 
have an electrica] exhibition in Manchester next year. At the 
general meeting of the association in December last, it had 
been decided to leave the matter over for a decision until the 
present meeting. The negotiations had reached the point that 
Manchester and Salford and others were willing to give guaran- 
tees, financially and otherwise, if the associations members 
undertook to exhibit, and the association practically took over 
the management of the exhibition. There were two sites avail- 
able, one in the Botanical Gardens, where a large building 
would require to be erected at a cost of £2,000, and the other 
in Belle Vue Gardens, where the necessary accommodation 
would cost about £60). Не had seen both sites, and was of the 
opinion that if arrangements could be made, the Botanical 
Gardens would be the most suitable, although Belle Vue would 
answer the purpose. If the association decided that an exhibi- 
tion in Manchester in 1908 was advisable, he would get further 
information as to the guarantees, &c., before the members 
would be asked to do anything. : 

Mr. E. J. CLARKE thought the association should know more 
about the propcsals from Manchester before any action was · 
taken. 

Tue SECRETARY said this was a matter for Manchester and 
not for the association. The association would have no respon- 
sibility as а society; in fact, it could not incur any monetary 
liabilities. It simply meant that the association should give 
its patronage to an exhibition at Manchester, guaranteed by 
the district. The association would, in all probability, have 
a representation of one-third of the committee, as was the case 
with the London exhibition, and this would be what he would 
propose. The same with regard to the profits. In fact, he 
had been practically told that after the exhibition paid its 
way the association could do what it pleased with the surplus. 

Mr. Н. W. BurLER (Electrical Power Storage Co.) asked if 
the Institution of Electrical Engineers had been communicated 
with upon the matter. 

THE SECRETARY replied that he did not think this necessary. 

Mn. Встгек thought this might have conduced to bringing in 
some of the ''heavier" firms who did not exhibit at the 
London exhibition. 

THe CHAIRMAN said the fact of holding an exhibition at 
Manchester should have this desired effect. 

Mn. Н. Н. Berry (Berry, Skinner and Co.) agreed, and 
mentioned that Mr. S. L. Pearce, the City Electrical Engineer 
at Manchester, who had this matter in hand, was very closely 
connected with the manufacturing industry in that district. 
At the same time, he thought the association should decide 
the question first, of whether an exhibition in 1908 was desir- 
able, and then whether Manchester was a suitable spot. 

Mn. H. OPPENHEIMER (International Electric Со.) thought it 
would be advisable to have further information on the matter. 
What could Manchester offer, and under what conditions? 
When the association was satisfied as to the financial success 
of the exhibition, then would be the time to discuss where it 
ought to be held. It was absolutely premature to agree to an 
exhibition at Manchester without knowing what could be done, 
where it could be done, and how it could be done. He sug- 
еш that the Secretary continue the negotiations and report 
ater. 

Tne Secretary suggested that a resolution be passed stating 
that, subject to satisfactory guarantees from Manchester, Sal- 
ford, and other Corporations, the association would support an 
exhibition. 

MR. OPPENHEIMER said they had absolutely nothing at pre- 
sent but a blank cheque. | 

THE SECRETARY pointed out that the association could not 
ask the Manchester people to go to all the trouble of collecting 
the guarantees, &c., before a decision was come to as to sup- 


“porting the exhibition conditionally. 


Mr. T. GRAINGER (Sunbeam Lamp Co.) did not think the 
suggestion made by the Secretary was a blank cheque. The 
association ought to know whether it wanted an exhibition or 
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not, and if terms could be arranged similar to those of the 
last exhibition, then they could put that condition in their 
motion. 

Mr. G. J. Lemmens (Everett, Edgeumbe and Co.) said the 
association was not asked to commit itself to anything, and if 
they sat on the fence they might do so for ever. 

THE SECRETARY reminded the meeting that it was quite pos- 
sible that Manchester would have an exhibition without the 
patronage of the association. ‘They were quite strong enough 
to do so. 

Mr. H. H. Berry said he did not think 1908 was too soon 
for an exhibition, and if that date were decided upon, he 
would be quite willing to take space. 

Mr. Е. В. О. Hawes moved that: ‘‘This association is not 
in favour of an exhibition before the autumn of 1909, unless 
its hands were forced.” 

Mr. Н. W. Burrer seconded this. He believed that if 
Manchester were informed to this effect, they would postpone 
their proposal. 

Mr. Гохс̧воттом (Electromotors, Ltd.) said there would 
never be a better time than 1908. Trade was very good indeed 
in Lancashire at present. 

Mr. Н. Н. Berry proposed as an amendment to Mr. Hawes’ 
motion: ''That the committee and members of this association 
are willing to co-operate with the respective Corporations in 
respect of an exhibition in 1908, provided that they can be 
fully satisfied that it can be carried out in an efficient manner 
and upon a suitable site.” 

Mn. Н. Bevis (General Electric Co.) seconded. 

The amendment was put to the meeting and lost by seven 
votes against eight. 

The original motion was thereupon declared carried. 

Mr. OrrENHEIMER then moved that the Secretary Бе in- 
structed to carry on the negotiations with the Corporations of 
Manchester, &c., in order to ascertain what financial guarantees 
are forthcoming in order to warrant the holding of an exhibi- 
tion in Manchester. 

Mr. Berry seconded, and the motion was carried unani- 
mously. 

THE CHAIRMAN said he had nothing to add to what was 
stated in the report with regard to the Status Bureau, raw 
material, the loaning of goods, the Standards Committee, tele- 
phones, and motor starters. 

With regard to Municipal Specifications, it had been hoped 
to place some information before the meeting as' the result of 
communications between the association and the Incorporated 
Municipal Electrical Association. but unfortunately the latter 
were not yet ready with some facts which they were preparing. 

With regard to the Railway Rates for Switchboards, the 
CHAIRMAN said he was afraid they would have to revert to the 
status guo ante in this matter, for it was the general view of 
the members that the railway company’s proposals were not 
exactly practicable. 

On the question of Customs specifications, Mr. OPPENHEIMER, 
who has this matter in hand, said that a letter had been re- 
ceived from the principal statistical oflicer of the Customs 
Honse, who stated that a more elaborate specification appeared 
to be necessary for electrical goods, although he was afraid 
that it would make things dittcult for the exporter, but there 
had not been time to discuss the matter with the Custom House 
authorities. He (Mr. Oppenheimer) felt that the classification 
suggested by the association was more exhaustive. At present 
nobody knew whether a vacket of electrical machinery con- 
tained а dynamo or a bell both being classified under one 
heading, though the difference in value might vary from 18. to 
many thousands of pounds. He believed that a certain modi- 
fication would be beneficial, namely, that they should leave out 
a few secondary items and retain the essential] points under a 
general heading. But it was too early yet to show what could 
be done. Something probably would be arranged at an inter- 
view between the principal оћсег of the Customs House and 
a member of the committee. 

Mr. Justice Eck, who has the Electrical Trades’ Renevolent 
Institution under his charge, urged members to promote the 
interests of this fund. He was sorry to say that, although some 
time ago no less than 3,700 circulars had been posted, prac- 
tically no replies had been forthcoming. He was pleased to 
зау, however, that a cheque for £20 had been received that 
morning, and Mr. Clarke had promised another ten guineas. 

THE CHAIRMAN, dealing with the Conduit Manufacturers’ 
Association, said that there was a slight error in the report, 
which stated that the conduit manufacturers had agreed to 
adopt the specification of the Standards Committee. This 
should have read a modification of the specification of the 
Standards Committee, which many members thought was not 
as practical as it ought to be. He was sorry to say that in- 
strument makers did not yet pull together, and although efforts 
had been made at forming a sub-section of the association, no 
definite conclusions had been arrived at. There was to be 
another meeting next week, however. 


The adoption of the report and accounts was then put to 
the meeting and carried unanimously. 

The election of new members of council then took place. and 
resulted as follows :—Messrs. Oppenheimer (International Elec- 
tric Co.), Н. W. Butler (Electrical Power Storage Co.), Stanley 
Marsh (Marsh, Son and Со.), and F. B. О. Hawes. 

Two of the vacancies have been caused through the retire- 
ment of Messrs. Bevis and Northcote from the managing 
directorship of the General Electric Co., Ltd., and Verity's, 
Ltd., respectively. 

A short discussion then took place as to the possibility of a 
cenvass of the trade with the object of increasing the member- 
ship. Mr. Lemmens, of Messrs. Everett, Edgcumbe and Co., 
and Mr. Bevis, of the General Electric Co., both urged that 
some organised work of this description should be carried out, 
and a few other suggestions were offered. Mr. Birnbaum, of 
the Sterling Telephone Co., preferred a personal canvass on the 
part of the Secretary and members. The Secretary said he 
would take this matter up and give it his serious attention. 

A vote of thanks to Mr. Nalder for presiding at the meeting 
closed the proceedings. 


CATALOGUES AND PAMPHLETS RECEIVED 


ELECTRICITY FOR POWER PURPOSES.—An attrac- 
tively got up pamphlet from the Electric Construction Co. 
with the above title puts forward the advantages of electrical 
driving of machinery on the score of adaptability, flexibility, 
and reduced running costs. A large number ot illustrations 
show examples of the various purposes to which E.C.C. 
motors have been put. A companion pamphlet deals with ap- 
plications of electric power to mining purposes in а similar 
way. 

ELECTRIC LIGHT FITTINGS.—A leaflet from the Edison 
and Swan United Electric Light Co. describes some new fit- 
tings, including a handy bedrail fitting with adjustable clip, 
an adjustable piano standard, and some fancy pendants. 

HOUSE FUSE BOXES.—British Insulated and Helsby 
Cables, Ltd., are putting on the market a number of new 
patterns of cast iron house fuse boxes, including the ‘‘ Presct `' 
switch cut-out box, which was designed by Mr. H. R. Burnett. 
Borough Engineer at Barrow-in-Furness. This switch cut-out 
consists of a double pole quick break switch, two single pole 
replacement fuses, and a sealing chamber, all enclosed in one 
cast iron box, and, as will be seen from the illustrations, it is 
remarkably compact and neat in appearance. А novel feature 
of the box is the construction of the switch, the body of which 
consists of a porcelain drum, through which the switch blades 
pass, and. all parts of the switch being balanced, the jarring 
effect produced by the operation of the switch is reduced to 
a minimum. The spindle upon which the switch rotates 15 
extended at each side of the cast iron box, so that the handle 
may be fixed at either side, and all parts of the fitting can 
be readily removed and replaced. The sealing chamber is 
arranged so that cables may enter at either side or at the 
bottom, and fittings suitable for single, twin, or concertric 
cables are provided as required. 


NEW PUBLICATIONS 


Electricitv in Mining. By Sidney F. Walker. 
Harper and Brothers). 95. net. 

Journal of the Institution of Electrical Engineers, February, 
No. 181. Vol. 38. Edited by George C. Lloyd. (London: E. 
and F. N. Spon, Ltd.) 5s. 

Proceeptncs of the American Institute of Electrical Engi- 
neers, Februarv, 1907. (New York: The Institute.) 50 cents 

The Technical Year-book, 1907. By Arthur C. Kelly and 
Charles Weekes. (London: Percival Marshall and Co.) 5s. net. 

Transactions of the North-East Coast Institution of En- 
gineers and Shipbuilders, Part 1, Session 1906-1907. (London 
and Newcastle-on- Tyne : Andrew Reid and Co., Ltd.) 

Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders. Parts 2 and 3. Session 1906-1907. (London 
and Newcastle-upon-Tyne : Andrew Reid and Co., Ltd.) 


(London : 


NEW COMPANIES 


BRITISH MURAC SYNDICATE.— This company has been 
formed with a capital of £12.500 in £1 shares to trade in 
rubber, gutta-percha, and similar substances, and to acquire an 
agreement entered into between the Murac Syndicate, Ltd.. and 
D. E. Higham. Registered offices, 52 Finsbury Circus 
Buildings, К.С. 

SOUTH AMERICAN COPPER SYNDICATE.—This company 
has been registered with a capital of £7.500. First directors : 
C. H. McEwen, С. N. Murphy, H. Edwards, Н. D. Poret. and 
T. О. Callender. Offices: 2 Broad Street Place, London, Е.С. 
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THURSDAY, APRIL 18, 


1907. [PRICE SIXPENCE. 


SUMMARY 


A NEW edition of the Wiring Rules of the Institution 
of Electrical Engineers will be issued to-day. Six- 
hundred megohm wire is now specified, instead of 300- 
megohm wire, fuses are to be rated for 200 per cent. 
overload, instead of for 100 per cent. overload, and 
there is a new specification for ''flexible." (Pages 
667 and 670.) 


A SHORT article on '' Gas Turbines °’ discusses the 
construction of the Armengaud and Lemale turbine 
now in use in а French factory, and speculates upon 
the possible developments of such machines, having 
regard to the limitations of available materials, and to 
commercial considerations. (Page 669.) 


SOME figures and particulars relating to the past 
year's working of the American Bell telephone system 
are given on page 672. 


SOME details of the proposed electrification of the 
Berlin Metropolitan Railways are given on page 672. 


AN interesting example of an old-established generat- 
ing station, which has been gradually extended, added 
to, and brought up to date, is found in the history 
of '' Eleetricity Supply in Bournemouth,’’ which is out- 
lined in an article on page 673. 


A BOOK entitled ''' The Commercial Organisation of 
Factories,” by Henry Spencer, is reviewed in this issue. 
Other books noticed in our Review column are ‘‘ The 
Arithmetic of Electrical Measurements,” by W. R. Е. 
Новвѕ; J. A. Berty’s Universal Electrical Direc- 
tory '; Fowuer’s ‘‘ Mechanical Engineer’s Pocket 
Book '’; Fow .er’s ‘ Electrical Engineer's Handbook 
and Directory of Light, Power and Traction Stations ''; 
‘Technical Electricity," by Н. T. DavipGE and К. №. 
Нотсніхѕом, and ‘‘ The Engineering Index 1901-1905.” 
(Page 676.) 


A PAPER of general interest upon the subject of the 
training of electrical artisans was read on April 11th, 
by Mr. C. P. C. Cumins, before the Dublin Local 
Section of the Institution of Electrical Engineers. The 
author deals principally with the training of wire- 
men, but most of his remarks are perfectly applicable 
to the training of all classes of electrical workers. An 
abstract appears on page 677. 


Mr. Јонч Gavry, C.B., Engineer-in-Chief to the 
Post Office, retired from the service last Monday, on 
reaching the age limit, and is succeeded by Major W. 
А. d. O^MEARA, C.M.G., late К.Е. Mr. Gavey was 
entertained at dinner on Thursday by a number of 
members of the Post Office Staff, and other friends 
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in the electrical engineering profession. We publish a 
. biographical notice and portrait of Major О'’МЕАВА. 
Page 679.) 

À PAPER recently read before the Institution of En- 
gineers and Shipbuilders in Scotland considered in 
some detail the pros and cons of various methods of 
gearing electric motors to the machinery which they 
are to drive. A large number of illustrative examples 
were given. The first part of the paper dealt with 
belt drives, direct coupled drives, flexible shaft drives, 
direct coupled vertical shaft drives, spur wheel drives, 
and idler wheel drives. (Page 682.) 

À DESCRIPTIVE paper upon the subject of switch 
gear was recently read at the Birmingham Local 
Section of Electrical Engineers by Mr. J. E. Woop- 
BRIDGE. The author discusses the elementary princi- 
ples underlying the design of switch gear, and describes 
in detail the gear installed at the Summer Lane Gene- 
rating Station of the Birmingham Corporation. (Page 
686.) 

AN article on page 687 describes an installation of 
electrically-driven centrifugal pumps for waterworks 
pumping in the United States. 

A NOTE announces the inauguration of a telephone 
service in connection with some of the Irish cross- 
channel steamers, which might with advantage be es- 
tablished on all cross-channel services. (Page 688.) 

THE electrical vehicles exhibited at the Agricultural 
Hall last week for typical examples of some directions 
in which electric road traction is being developed. 
Among the accumulator driven vehicles was a four- 
motor omnibus chassis of American origin, and several 
patterns of broughams, landaulettes and other private 
carriages, not previously exhibited in England, includ- 
ing one well-known French design, in which a shunt 
motor is employed, instead of the more usual series 
motor. Three petrol electric or ‘‘ mixed” systems 
were shown, two employing continuous currents, one 
with and one without batteries, and one in which an 
attempt has been made to avoid commutation troubles 
by the use of three-phase currents. (Page 689.) 

A SHORT article on page 690 describes a new form of 
time switch. 

THE continuation of Mr. C. Е. бмїтн'з paper on the 
determination of losses in motors, recently read before 
the Manchester Local Section of the Institution of 
Electrical Engineers, dealt with methods pvolving 
the use of a flywheel, as applied to continuous-current 
motors. The second part of the paper is devoted to 
alternating-current induction motors, and after classi- 
fying the different losses met with, discussed a number 
of methods by which each group of losses can be 
measured. (Page 691.) 

AN eleetrie furnace with rather novel features of 
design is the subject of & Patent Specification issued 
last week in the name of P. R. KuEHNRICH. The fur- 

nace IS adaptable for special steel and iron work, and 
from its design should be very efficient. (Page 693.) 

Uxpzn *' Electrochemistry ’’ an account is given of 
the preparation of the metal columbium, by Dr. 
Werner von Bolton. This metal is called on the con- 
tinent niobium, but in this country and America 
columbium. It was originally discovered in America, 
in the mineral columbite ; that is to say, its salts were. 
The name at first used was columbium, but for many 
years 16 has been known as niobium, and it is only 
recently that here and in America the old name has 
been revived. It seems a pity that this should have 
been done, because in nearly all text-books on chemistry 
the metal is called niobium, and to have two names for 
the same element only leads to confusion. А short 
note with reference to the increase in capital of the 
Norwegian Hydro-electric Nitrogen Co., and a note 
upon the preparation of argon by passing air over 
heated calcium carbide are also given. (Page 694.) 


Омрев '' Electrical Science ’’ there appear notes on 
the electricity evolved from heated salts, on & useful 
modification of the Rayleigh bridge method of measur- 
ing inductances. In the continental section are given 
some further particulars of the magneto-elastic de- 
tector of L. Tieri; W. WEIN discusses the much- 
debated wave-length of Roentgen rays; and R. Малом 
gives some improved formule for calculating the 
capacity of air condensers. (Page 695.) 


AMONG the new patents published last week, and 
abstracted in our current Patent Record, is one by 
Hunt, dealing with the design of variable speed induc- 
tion motors. Another patent by the B. T.-H. Co. 
describes a system of control for motors whose duty 
necessitates frequent reversal under load, as in the 
driving of machine tools of the reciprocating class. 
Two other specifications deal with the manufacture 
and mounting respectively of metallic incandescent 
lamp filaments. An amendment of considerable im- 
portance has been made in the Hewitt patent for 
mercury vapour lamps, and a patent by Ено 
THOMSON on the subject of lightning arrestors expires 
during the current week. (Page 696.) 


AMoNG ‘‘ Local Notes '' will be found an item relat- 
ing to Cardiff, in which it is announced that the tram- 
way manager has been given a free hand in the manage- 
ment of the undertaking for the next twelve months. 
(Page 699.) 

Messrs. BaBcock AND WiLcox show net profits 
amounting to £317,895 on the year's working for 1906. 
A shareholders' committee of the British Electric 
Transformer Co. has been appointed to confer with the 
Board as to the future of the company. (Page 701.) 


EVIDENCE was given at considerable length on Tues- 
day, before the Select Committee on the Radiotele- 
graphic Convention of 1906, by Mr. Н. CuTHBERT 
HALL, the managing director of Marconi's Wireless 
Telegraph Co. Не went into detailed reasons for Great 
Britain standing out of the Convention, and expressed 
the opinion that it was in our power to prevent the 
Convention ever being made effective. The Marconi 
Co., he said, & British organisation, had the whole of 
the commercial wireless telegraphic traffic of the world 
in its hands, and no boycott of the company by foreign 
countries could be made effective, for practically all 
foreign ships carried Marconi apparatus. The action 
of the German Government in calling the conference 
together was to confer upon German wireless telegraph 
companies a position which they had not been able 
to obtain in open competition. Several of the foreign 
delegates to the convention had expressed the opinion 
that the attitude of Great Britain in this matter had 
been a foolish one. Our position was such that we 
could have dictated any terms and secured them. Не 
alleged that all the existing systems had copied the 
Marconi apparatus, and he accused Prof. Slaby of 
having come to England with credentials from the 
German Government as a man of science having no 
commercial interests, securing much information of the 
Marconi system, and then having returned to Gerrmanvy 
and had similar apparatus constructed. The British 
Admiralty had also done the same thing. Whereas the 
yerman Government had supported the German com- 
panies, the British Government had hampéred the 
Marconi Co. (Page 701.) | 

Оск Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business and other notes, will be found on pages 
677-704. 


TnE revised wiring rules which the Institution of 
Electrical Engineers will issue in a few days’ time 
define clearly, as has been done in previous editions 
what may be considered good standard practice for 


electric wiring. Although the 1903 edition has bee, 
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subjected to a thorough revision from beginning to end, 
it will be seen from the article published on another 
page that no radical alteration has been made in 
principle. Probably the most important change is the 
substitution of the 600-megohm grade of cable for the 
300-megohm grade. Although there should be no 
reason why a good and durable wire should not be 
obtainable under the specification of a minimum insula- 
tion resistance of 800 megohms per mile in the larger 
sizes and a correspondingly increased insulation for the 
smaller sizes, consulting engineers and contractors, who 
make a point of doing the best work have long realised 
that it is safer to utilise wire of the 600-megohm 
quality, for, to borrow an expressive colloquial form, 
there is 300-megohm wire and 300-megohm wire. An- 
other alteration is in the specification for ''flex."' 
The use of pure rubber instead of vulcanised rubber 
insulation is recommended for pendant cords, although 
this is not insisted upon, and the steam test is no 
longer specified; & 24-hour water test is substituted in 
the case of the vulcanised wire, and for the pure rubber 
insulation a 15-minutes dry test at 1,500 volts alternat- 
ing, instead of 1,000 volts, as hitherto. Probably there 
were few wires insulated with pure rubber that would 
have stood the 1,000-volt steam test given in the old 
rules. The necessity of having the piping of a wiring 
system electrically continuous and properly earthed 
is clearly stated, but we regret to see an unnecessary 


exception made іп the case of isolated single lengths of - 


éé 


tubing ‘‘if adequately enamelled, or otherwise insu- 
lated, externally.” Surface work with fixed ‘‘ flexible "' 
is still taboo, but the ordinary vuleanised rubber 
cable may be put up without mechanical pro- 
tection, where not exposed to mechanical injury, and 
if supported so as to be held away from the walls, 
ceilings, &e. The rating of fuses has been increased. 
Some engineers still specify that fuses shall blow at 25 
per cent. excess current, and a search in the volum- 
inous Phoenix Fire Office Rules (which, in these stren- 
uous days, nobody has any time to read through, with 
the possible exception of the Electrical Adviser to the 
Phenix Fire Office and the printer's reader) will reveal 
that they require a fuse to blow at 50 per cent. over- 
load. The Institution rules have specified 100 per 
cent. for some time past, and few contractors rate а 
fuse lower than this; in the new edition 200 per cent. 
This means that а 34/40 flexible (the 
smallest size allowable under the new rules) could be 
loaded up to 9 amperes on a 220-volt circuit, or 15 
amperes on а 110-volt circuit—loaded, that is to say, 
at 14.500 or 24,000 amperes per sq. in. respectively— 
without blowing the cireuit fuse; and consumers are 
often prone to connect up miscellaneous electrical 
appliauces to the lamp-holders of pendants by means 
vf an adapter. We agree that a margin of 25 per 
cent. is far too low, and that 50 per cent. is hardly 
sufficient, but we fail to see why a larger excess current 
than 100 per cent. need be allowed for. It is true 
that the same paragraph states that the dimensions 
of a fuse shall be such that no conductor it protects 
can be raised to a temperature higher than that speci- 
fed in paragraph 86, that paragraph 36 gives 130? F. 
as the limit for rubber, but this will not be of much 
assistance to the wirernan. The rule as to fuses, how- 
ever, is the only one in the code to which we need 


IS given. 


take strong exception. In general the drafting of the 
new rules is of such excellence that there is no room 
for any adverse criticism, and the thanks of the elec- 
trical profession are due to the men who have dis- 
interestedly given much time and labour in serving on 
the Wiring Rules Committee. 

Р ——— 

THE retirement of Mr. Јонм GaAvEY, on reaching the 
age limit, removes from the Post Office one of the 
ablest engineers it has had in its service. The graceful 
and eulogistic allusions to his work made at the dinner 
given in his honour last Thursday were no mere for- 
mule. As Engineer-in-Chief, and previously as Assis- 
tant-Engineer-in-Chief, and as the officer responsible 
for the telephone service, he has had to develop the 
trunk line system from small beginnings to the present 
enormous network of lines, he has laid down the Post 
Office telephone service in London, and has, last but 
not least, carried out, in conjunction with the National 
Telephone Company's engineers, the extremely difficult 
task of effecting efficient intercommunication between 
all the Metropolitan telephone exchanges, with their 
variety of systems. In all his work he has kept well 
abreast of the latest advances in electrical engin- 
eering, and has proved that there is no reason why 
Government control should stand in the way of pro- 
gress. The central battery system, then only emerging 
from the experimental stage, was shrewdly selected as 
the best for the new Post Office exchanges, and the Post 
Office engineers are among the first to give a trial to 
every improvement in detail. Mr. Gavey’s presidential 
address to the Institution of Electrical Engineers last 
session showed that the question of utilising inductive 
circuits for long-distance telephony and telegraphy had 
been the subject of thorough investigation by him and 
his staff, when it had been revived after the long rest 
to which it had been relegated by one of his prede- 
cessors. Under his guidance the British telegraph ser- 
vice, which had been developed by Mr. Graves, Sir 
WiLLIAM PREECE, and Mr. Нооккү, until it was recog- 
nised as by far the best in the world, was shown to be 
still capable of further improvement. In dealing with 
the diffieult subject of wireless telegraphy—even more 
difficult in the realms of diplomacy than in its scientific 
aspeets— Mr. Gavry has also distinguished himself. 
Lastly, we eannot allow this occasion to pass without 
acknowledging the unfailing courtesy and personal assis- 
tance which Mr. Gavey has always extended, as an 
engineer, to the engineering members of the technical 
Press in their quest for legitimate information, the pub- 


‘lication of which would be of advantage to the publie 


they serve. 
—À 

THE choice of a successor to a man of such attain- 
ments as Mr. GavEy must have been aifficult, and the 
Post Office is to be congratulated on its selection of 
Major O'Meara. From the biographical notice whien 
we publish on another page, it will be seen that Major 
O'MEARA is not only an engineer of wide experience, 
but also possesses administrative ability of a high order. 
The task that he has before him, in making prepara- 
tions for the acquisition of the whole telephone system 
of the country by the Post Office in 1912, is no ngnt 
one, but we feel sure that we are but voicing the 
opinion of all his colleagues when we say that there 
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is no one in the Post Office service better fitted to 
take charge of the work of joining up the two great 
engineering organisations. 
—— € 

ENGINEERS interested in electric lamp improvements 
will remember the interest aroused in 1903 by the 
demonstration of the mercury vapour lamp invented by 
P. Cooper-Hewitt, and protected in this country by his 
Patent No. 11,562, of 1900. They may also remember 
that the validity of this patent was questioned, and 
that in partieular Mr. Dowsing pointed out that his 
Patent No. 4,261 of 1896 anticipated many claims of the 
later patent. As will be seen from our Patent Record 
this week, Hewitt's patent has now been considerably 
amended. The original patent was most comprehen- 
sive in its character, including no less than eight 
pages of letterpress, 21 claims, and 8 figures; and 
was evidently intended to form a master patent, cover- 
ing all tvpes of vapour electrie lamps. The amend- 
ments have had the effect of greatly narrowing the 
scope of the patent, which now protects & simple mer- 
eury vapour lamp, in which the cathode is coniposed 
wholly or in part of mercury, and in which a space is 
provided apart from the path of the current, in order 
to provide sufhcient radiating surface to radiate the 
excess heat of the lamp as quickly as it is generated. 


—_— 

Mr. Антнсн ELLis, electrical engineer and tram- 
Ways manager to the Cardiff Corporation, is to be 
congratuluted on having secured from his committee 
a free hand in the management of their tramway 
undertaking. In view of the past history of this 
undertaking, it is very satisfactory to find that in 
the end such a common-sense view has prevailed. We 
trust that the result of the experience will be so con- 
spicuously suecessful that the example of the Com- 
mittee will be more widely followed throughout the 
country. 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY), THURSDAY, APRIL 18th. 


Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting at the Society of Arts, 
John Street, Adelphi. Paper to be read :—** Flexibles : 
With Notes on the Testing of Rubber," by Prof. A. 
Schwartz. 

FRIDAY, APRIL 19th. 
North-East. Coast Institution of Engineers and Shipbuilders. 

7.50 p.m. Meeting at the Literary and Philosophical 
Society, Westgate Road, — Newceastle-on- T vne. 1п- 
cluded in the business of the evening will be the dis- 
cussion on Mr. W. C. Mountains paper :—‘ The 
Application of Electricity to the Driving of Pumping 
Machinery for Pontoons and Graving Docks.” | 

Electro Harmonic Society. 

8 p.m. Last Smoking Concert of the Season at the Holborn 

Restaurant (King’s Hall). 
SATURDAY, APRIL 20th. 
Royal Institution. 

5 p.n. Afternoon (Tyndall) Lecture II. on “Studies in 
Magnetism,” by Prof. Silvanus P. Thompson, F.R.S. 

WEDNESDAY, APRIL 24th. 

| Society of Arts. 

8 p.m. Ordinary Meeting. Paper to be read :—‘ Rubber 
Cultivation in the British Empire,” by H. Wright, 
Controlfer of the Government Experimental Station, 
Ceylon. 

THURSDAY, APRIL 25th. 
Institution of Electrical Engineers : Leeds Local. Section. 

1.15 p.m. Meeting at the University, Leeds, when the dis- 


cussion on Mr. W. M. Hogerson's paper on “ Under- 
ground Mains" will be continued. 


ENAMELLED WIRE 


MACHINE which has been installed at the works of the 

Genera] Electric Co. at Schenectady, for enamelling wire, in 
view of the increasing use of this form of covering, 1s described 
in the Electrical. World. 

Before the wire is given its several separate coats of enamel 
it is thoroughly cleaned to remove all burrs, and is polished 
to form a smooth cylindrical surface. The cleaning and polishing 
is a patented continuous process, accomplished by causing the 
wire to be drawn from one reel, through a rubber hose containing 
sand, and to be collected on a second reel. A yielding pressure 
is maintained between the wire and the particles of sand by sub- 
jecting the external surface of the hose to compressed air, which 
18 contained in the space between the hose and an iron pipe 
by which it is surrounded. The wire emerges from the hose 
with a highly polished surface absolutely free from all 
irregularities. 

After the above process the wire is given four separate layers 
of enamel, each of which is thoroughly dried at a high tempera- 
ture before the succeeding layer is applied. In carrying out the 
coating and drying processes, the wire passes continuously frc 
one reel, through the enamelling machine, and is wound upon 
a second reel a finished product ready for immediate use. As 
the wire leaves the first reel it is carried over various sheaves 
which cause it to dip into a long vessel containing enamel in a 
liquid state, then to pass upward and then downward through 
a space in which the temperature is automatically maintained 
constant at about 500° F. by means of gas flames controlled by 
thermostats. ‘The speed of travel of the wire, the length within 
the heated space, and the temperature, are so adjusted accord- 
ing to the thickness of enamel, that each particle is thoroughly 
baked when it passes downward, and the wire is dipped into а 
second enamelling vessel, and so on until three coats of enamel 
have been placed on the wire. ' The fourth coat, which is an ex- 
tremely thin one, is applied in the same manner, and similarly 
dried, and gives an excellent finish to the product. 

The apparatus consists of a group of enamelling machines, 
each of which handles 12 wires simultaneously. The small space 
occupied by the insulation will be appreciated when it 15 known 
that а wire 5 mils in diameter measures only 5'5 mils in dia- 
meter when completely covered with enamel, which has an in- 
sulating strength fully equal to that of silk, which would give 
to the wire a total diameter of 75 mils. In order to equal the 
5 mils of double-cotton covering on a No. 10 wire, 102 mils in 
diameter, the enamel would be only 175 mils thick. Thus the 
space occupied by the enamelled wire will be 88 per cent. of 
that taken by the double cotton-covered wire. Moreover, the 
enamel is not affected by moisture. The fact that the drying 
process is carried out at a temperature of more than 500? Е. 15 
conclusive proof that the enamel will not be injured by any 
temperature below this value. 


PARLIAMENTARY INTELLIGENCE 


ELECTRIC TRAMCAR BRAKE FAILURES.— in the House 
of Commons on Thursday, Mr. Richard Bell called the attention 
of the President of the Board of Trade to the fact that there 
had been seven tramway accidents due to brake failures in 
Great Britain within the last eighteen months. He asked for 
the appointment of a committee to inquire into the best svstem 
of brake-power which should be adopted, with a view to its 
compulsory adoption, in the same manner as on railways. Mr. 
Llovd George, in reply. said he was aware that there had been 
several fatal accidents in the period mentioned, due to tramears 
running away or leaving the rails, and that in some cases the 
brake mechanism was in fault. The whole question of tram- 
way-braking appliances, however, was at present being investi- 
gated by committees appointed bv the Tramways and Light 
Railways Association and the Municipal Tramways Association 
respectively, and the Poard of Trade had expressed their willing- 
ness to assist in a joint inquiry at a later stage. 

LOWER THAMES TUNNEL RAILWAY.—-The second read- 
ing of this bill has been deferred until May 2nd. There are 
several notices of motion to reject the second reading. : 

Before the Court of Referees last week, the Millwall Dock 
Co. was granted a /ocus to oppose the Bill in respect of Clauses 
19 to 22, which propose works which it was alleged would 
interfere with the Dock Co.'s business, and also introduce com- 
petition. 

Progress of Electrical Bills.-'The following Bills were read 
a second time in the House of Commons on April 8th :—Londeon 
United Tramways, Folkestone, Sandgate, and Hythe Tram wavs. 
West Riding Tramways, and West Yorkshire Tramways. 7 

The Manchester Corporation Bill was read a third time in 
the House of Lords, and passed on Monday. 

WATFORD AND EDGWARE RAILWAY.—A petiton has 
been lodged for an additional provision in the Bill of the NN at. 
ford and Edgware Railway Co., now before Parliament. This 
includes, inter айа, a short junction with the Edgware bran. h 
of the Great Northern Railway Co., at Edgware, and agree- 
ments with the Great Northern Railway Co. с 
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GAS TURBINES 


HE practicability of the gas turbine has been 

somewhat warmly debated for some years past, 
and, while numberless patents have been taken out, the 
amount of experimental work done on the subject of 
which the results have been made public is small, al- 
though it is understood that a good deal of private 
work is going on. It will be remembered that Mr. 
Dugald Clerk made the gas turbine the subject of а 
recent address, which led to pessimistic conclusions as 
to the practicability of the machine from theoretical 
considerations, and it contained the statement that he 
had not been able to find a gas turbine doing any 
useful work. 

In view of this statement, considerable interest at- 
taches to the description of a machine in actual opera- 
tion, published in the January number of Cassier’s 
Magazine. The turbine is said to have been working 
successfully for many months in a factory at Saint 
Denis, near Paris, and was designed by MM. Armen- 
gaud and Lemale. It is of the combustion class, in 
which compressed air and liquid fuel are injected into 
a combustion chamber, and the products of combus- 
tion are expelled through a suitable nozzle upon a tur- 
bine wheel of the De Laval type. u 

Some interesting questions arise as to the conditions 

of best economy whieh the qualities of available con- 
struction materials permit. It is obviously easy to 
maintain а temperature in the combustion chamber 
which will speedily destroy the containing casting, de- 
spite the retractory material with which it must be 
lined inside. Water-jacketing can be used to protect 
the casing, and as there are no working surfaces in it, 
the water jacket can be utilised as & much more 
efticient steam boiler than is practicable, for example, 
in a gas or oil engine; and the steam produced may be 
utilised through a separate nozzle upon the same tur- 
bine wheel, or in a separate turbine, as may be found 
best. М. Armengaud suggests that the steam may be 
employed in а separate nozzle to cool the turbine 
buekets that have just emerged from the much hotter 
products of combustion, so that the average tempera- 
ture of the buckets niay be kept down to sate level; but 
in practiee he appears to unite the steam and gas 
blast in one nozzle. Whilst this plan has the advan- 
tage of simplifying the construction of the machine, it 
is evidently prejudicial to etliciency, because the tem- 
perature ot the gas and the pressure of the steam are 
both reduced below the values that they might have 
if kept separate. It is possible, however, that the 
separate nozzle arrangement would have а rapidly 
wearing eftect upon the buckets, because the skin 
change of temperature in passing from the gas to the 
steam would be very great and sudden, and surface dis- 
integration seems possible. A peculiar consequence of 
the alternate nozzle arrangement is that the steam ab- 
eorbs heat from the buckets, and exhausts from them 
superheated. It could evidently be employed in a 
separate turbine. It would appear that heat is re- 
jected from а gas turbine at a sufficiently high tem- 
perature to be utilised in another forin of heat engine, 
so that the rational eventual development of the 
inachine may be as the first stage of a series of engines, 
ending with an exhaust steam turbine. An obvious 
difliculty in the way of this is the large amount of 
permanent gases in the exhaust; atmospherle nitrogen 
is the principal ingredient. It would seem to be pos- 
sible to deal with the carbon dioxide by a special 
air-pump, if it were the only gaseous constituent, but 
the feeding of gas turbines with pure oxygen is hardly 
to be contemplated. 


There remains the simpler solution of keeping the 
temperature down to a non-destructive point by ad- 
mitting a large excess of air. This is an adaptation 
of the Diesel engine principle, in which the fuel is 
injected into a very large excess wf air at a high pres- 
sure. Just as the Diesel engine ® the most efficient 
reciprocating heat engine, a gas turbine developed on 
similar lines may turn out to be а more practicable, 
economical, and simpler machine, commercially speak- 
ing, than & complex stage engine, in which the advan- 
tages of utilising a great temperature range are pur- 
chased at the price of durability and simplicity. 

A further article in the March number of Cassier's 
Magazine by Mr. W. H. Stuart-Garnett discusses 
the gas turbine problem with particular reference to 
its adaptation to automobile propulsion, but inci- 
dentally surveys a wider field. The conclusion of the 
article is somewhat similar to that arrived at above, 
with the addition that a tank of liquid air may provide 
the initial pressure for а gas or oil turbine run on а 
Diesel eyele, the exhaust gases being used for re- 
heating the air. Given а cheap supply of liquid air, 
and safe methods of storing it, this suggestion has 
much to recommend it for automobile propulsion, but 
it is no solution of the general problem, any more 
than the use of petrol at sixteen pence or thereabouts 
per gallon is practicable for power production on a 
large scale. For, evidently, a large proportion of the 
power given out will be due to the expansion of the 
liquid air, the production of which is not, at present, 
an efficient therino-dynamic process. 

The method which finds most favour in the article 
referred to is the injection of water previously super- 
heated by the exhaust into burnt gases assumed to 
be at a temperature of 2,0009 Е. and a pressure of 
210lb. The result of this addition is calculated to 
bring about a reduction of temperature to 700? F., and 
an increase in the density of the working fluid. The 
temperature of 7009 F. is claimed, possibly with 
reason, to be non-injurious to turbine blades or 
buekets, and the increased density of the working 
fluid certainly reduces the fluid velocity, and brings 
about a closer approximation between practicable 
blade speeds and the theoretically most efficient. fluid 
speed. There will still be a greater divergence than 
obtains now with the steam turbine, and as effective 
condensation is not practicable when two-thirds of 
the working fluid is formed of permanent gases, the 
proposed machine works out to a superheated steam 
turbine exhausting to atmosphere, with a highly efh- 
cient boiler. Unless the combustion chamber and 
mixing chamber behave as a highly efficient furnace 
and boiler respectively, there can be no gain in efh- 
ciency upon a steam turbine working condensing with 
steam at the same temperature. Provided that the 
material and form of construction to withstand a tem- 
perature of 2,000? F. and a pressure of 210lb. per 
square inch are available, а gain of efficiency over 
the steam boiler and furnace is conceivable; but as the 
wastes in good modern boiler plant do not exceed 
30 per cent. of the potential fuel energy, the margin 
for saving 1s not nearly so great as in the engine part 
of the eonibination. 

It will be seen that in the light of our present 
knowledge the internal combustion turbine does not 
promise rapid development in the direction of be- 
coming the most efficient. heat engine, but there is 
some hope for it as a small light prime mover where 
high speeds of rotation are essential, and the cost of 
liquid fuel is not prohibitive. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS’ WIRING RULES 


HE wiring rules of the Institution of Electrical 
- Engineers have been completely revised, and the 
oth edition will be published to-day. Ву the courtesy 
of the Institution of Electrical Engineers we have been 
favoured with an advance copy. The last edition of 
the rules was published in 1903, and when the Insti- 
tution decided upon the present revision, strong repre- 
sentations were made that it was desirable to adopt, 
if possible, uniform rules that would be universally 
accepted. Accordingly the revision was entrusted to 
& committee, on which were represented the Muni- 
cipal Electrical Association, the Electrical Contractors’ 
Association, besides representatives of the Institution, 
and two gentlemen who are the electrical engineers 
to two of the leading fire offices. The committee were 
also assisted by the Engineering Standards Com- 
mittee and the Cable Makers’ Association. In order 
that the rules may be periodically revised and kept 
continuously up-to-date, the Council of the Institu- 
tion have appointed the Wiring Rules Committee a 
standing committee, and they will at all times be 
pleased to consider any suggestions or criticisms which 
inay be made. The standing committee is composed 
of the following gentlemen :— 


C. P. Sparks (chairman), W. A. Chamen, R. A. Chattock, 
J. Christie, B. Drake, J. E. Edgcome, J. Gavey, C.B., R. T. 
Glazebrook, D.Sc., F.R.S., F. E. Gripper, Н. Human, M. 
O'Gorman, W. Н. Patchell, W. R. Rawlings, A. Lester Taylor, 
C. H. Wordingham. 


The following are the chicf alterations made in the 
rules : — 

To the definitions two much-needed definitions have 
been added, explaining what is a ventilated motor, and 
what is a totally enclosed motor; they are as follows :— 


15. Ventilated Motors.—A ventilated motor is опе in which, 
while ventilation is provided for, access to the armature, field 
coils, and other live parts is only to be obtained by opening a 
door in, or removing a part of, the enclosing case. 

14. Totally Enclosed Motors.—A totally enclosed motor is one 
in which all the live parts, whether insulated or not, are totallv 
enclosed, as in paragraph 13, but without provision for internal 
ventilation. 

The arrangement of fuses in connection with the 
three-wire system remains as it was previously, 
namely, that no fuses may be placed in the neutral 
conductor of an actual three-wire system, but if two 
two-wire circuits are branched from a three-wire system 
in the ordinary way fuses must be placed on both 
conductors of the two-wire circuits. In the case of 
the actual three-wire system, of course a disconnecting 
link for testing purposes is allowed, and the same 
presumably applies to those concentric systems with 
uniusulated outer conductors, for of course, no switch 
or fuse may be placed in the outer conductor in such 
Cireurnmistances. 

The size of sub-circuits from distributing centres 
remains at 5 amperes up to 125 volts, and 3 amperes 


from 125 to 250 volts, for ordinary incandescent 
lighting. Sub-circuits for small heaters must not carry 


more than 15 amperes up to 125 volts, or more than 
10 amperes from 125 to 250 volts. 

There is a clear short rule to the effect that metallic 
sheathing or tubing must be electrically and mechanic- 
ally continuous, and connected to earth, and that the 
earth-wire must not be smaller than No. 14 S.W.G. 

Defining pure copper, the new standard of the En- 
wineers’ Standards Committee for soft copper has been 
adopted in place of Matthiessen's standard, but for 
some unexplained reason both the hard and soft copper 
standards are given at the end of the rules; and as the 
hard-drawn copper standard is given first, this will 
naturally be confusing to the uninitiated. 

Another insignificant but, in this case, unnecessary 


change is the alteration of the maximum tempera- 
ture to which paper—or fibre—insulated lead covered 
cables may be subjected, from 170 deg. F to 176 
deg. F. 

The tests specified for cable have been altered 
slightly: After 24 hours’ immersion in water, the cable 
is to withstand 2,000 volts between conductors or 
between conductor and water for half-an-hour, m- 
stead of ten minutes, as previously; and so as о be 
quite precise, it is now stated that the frequency of 
the alternating testing current is to be 50 periods per 
sec., and the E.M.F. curve as nearly as possible a 
sine wave. For the insulation test, the rule in the last 
edition specified that а test piece should be immersed 
in water for seven days without falling more than 10 
per-eent. in insulation resistance; under the new rules 
this long test is dispensed with, and apparently the 
cable itself has to be tested after 24 hours’ inimersion 
instead of a test piece. The insulation resistance for 
vuleanised rubber now corresponds to the 600-megohm 
grade instead of the 300-megohm grade as previously, 
so that the insulation resistance in the smaller sizes of 
cable is 2,000 megohms per mile, while 600 megohms 
per mile is reached for the larger sizes from 19,15 


upwards. 
i 
Entirely new rules are given for ''flexibles,"" and 
we give these below in extenso. 


FLEXIBLES. 


44. Flexibles must be of a sectional area not less than that 
equivalent to No. 22 S.W.G.,' and they must be made up ої 
wires twisted together on a short lay, the sectional area of each 
wire being not greater than that of No. 356 S.W.G. The insu- 
lating material used as the dielectric must be pure rubber equal 
to washed Para rubber of the best quality or vulcanised rubber 
of the best quality. Pure rubber insulation is best suited for 
flexibles intended for use with pendants. Pure rubber must be 
laid on in two layers, care being taken that each layer overlavs. 
and the radial thickness of the dielectric must not be less than 
20 mils. Each coil of pure rubber flexible must be tested for 
15 minutes with a pressure of 1.500 volts alternating between 
the conductors at a frequency of 50.  Vulcanised rubber tlexible 
must be insulated with one layer of pure rubber and two layers 
оі vulcanised rubber, and the radial thickness of the dielectric 
must not be less than 34 mils. Each coil of vulcanised rubber 
flexible must be tested for 15 minutes with a pressure of 1,500 
volts alternating at a frequency of 50, after twenty four hours" 
immersion in water and while still immersed. When sulphur 
is present, the insulating material must not be in direct contact 
with the copper wires. 

45. Flexibles (pars. 25. 51. 75 and 76) may be used only for 
attaching to pendant or portable appliances, or for sub-circuits 
under the conditions of paragraph 46 (c). They must not be 
used in any position out of sight, except where passing directly 
through walls. when they must be protected by incombustible 
water-tight conduits. They must not pass through floors. The 
connection between flexibles and hard wires may only be effected 
by means of screw-down terminals in junction boxes or ceiling 
roses, and where tlexibles from fittings must pass into a ceiling 
they must be enclosed in conduits up to a metal junction box. 


It is seen that the steam test in the old rules is 
abolished, and that à 24 hours’ immersion test super- 
sedes it. but in the саке of vulcanised. rubber орі. 
while pure rubber insulation is actually recommended 
for flexibles intended for use with pendants. 

The rules for fixing and supporting conductors have 
been considerably modified, and are as follows :— 


CONDUCTORS-—FINING AND SUPPORTING. 


46. Conductors (excepting flexibles) :— 

(a) May be enclosed in steel conduits with details and acces- 
sories complying with the British Standard Specification for 
“Steel Conduits for Electrical Wiring" or in brass or copper 
conduits: but all conduit systems must be electrically and 
mechanically continuous throughout, have all outlets bushed to 
prevent abrasion, and be connected to earth. In dry places 
isolated single lengths of tubing need not be earthed if ade- 


| The following kave a sectional area equivalent to No. 22 S.W.G.: 34. ^. 
29/18, 14:36. 
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quately enamelled, or otherwise insulated, externally. In damp 
places the conduit system must be watertight. Conduits must 


be efticiently drained if liable to internal condensation. Sharp 
bends or elbows are prohibited, but inspection elbows are рег- 
missible. 

(^) May be enclosed in wood casing in dry places where not 
buried in plaster or cement nor exposed to moisture. Unless 
eticiently protected from drip, wood casing must not be fixed 
immediately below, and in no case must touch, water pipes, 
Conductors carrying more than 5 amperes must be laid singly 
in separate grooves. | 

(c) May be without mechanical protection (i.e., without con- 
duit, armouring, &c.), where not exposed to injury, but they 
must be supported in such a manner as to secure the permanent 
spacing of the conductors from walls, ceilings, and all structural 
metal work and metal piping. When carrying more than 5 
amperes they must also be spaced from each other. unless they 
are of the multiple-core or concentric types. Such spacing is 
not. however, necessary if the conductors are lead-covered. 

47. Unenclosed lead-covered conductors must be supported on 
a continuous wood fillet, or fastened by broad clips, which, in 
damp places, must be of lead. 

48. Conductors where exposed to injury (e.g., where passing 
out of Hoors) must be specially protected by stout conduits or 
boxing, and where passing through walls, partitions, or ceilings, 
they must be enclosed in porcelain or other protecting conduits. 

49. Conductors passing through party walls or fire-resisting 
Hoors must be provided with ун Т protection, such as a close- 
fitting porcelain or other incombustible tube; to prevent the 
spread of fire through the openings. When the end of the tube 
is outside the building, it should be bell-mouthed or bushed, 
and turned downwards. 

50. Conductors buried 
mechanical protection. 

51. Metal staples must not be used for fixing unarmoured 
conductors. 


There are also new rules for bare conductors, which 
it is seen are permitted indoors in special instances : 


in plaster must be provided with 


CON DUCTORS—BARE. 


52. Bare conductors without any insulating covering may be 
used indoors :— | 

(a) As collector wires for travelling cranes and similar appli- 
ances, but they. must be so supported upon insulators as to 
prevent contact between the conductors themselves, or between 
the conductors and the walls or the structural or other metal 
work. should a collector wire be displaced from any insulator. 
The insulation at each straining point (t.e., at the end of each 
wire) must consist of two strain insulators placed in series. 
The current must be under complete control by means of а 
switch and a fuse, or a switch-fuse, in each supply conductor. 
Lightning arresters must be fitted if the bare wiring extends 
to an exposed position in the open. 

(^) As trolley wires for locomotives, jib cranes, and similar 
appliances, but they must be insulated by means of two strain 
insulators placed in series between each wire and “earth” at 
their points of support. Wall rosettes or brackets used as sup- 
ports for span wires should not be fixed within one foot of 
any gas pipe. Controlling switches and fuses, or switch-fuses, 
and lightning arresters must be provided as under (a). 

(c) As battery connections, but such conductors must be well 
spaced from each other and from all structural or other metal 
work. and be rigidly supported on insulators. 

(d) For other purposes, under special circumstances and in 


positions inaccessible to unauthorised persons, but permission for - 


such use should be previously obtained from the Fire Ottices 
insuring the risk. 

"There is naturally very little to alter in the rules 
for Joints and connections, but we notice one change 
with regard to junction boxes. Previously they were 
to be constructed so that the insulation '' between 
opposite poles will not readily break or chip ’’; now the 
corresponding rule is that ''the insulation between 
opposite poles is rigid and durable.' It is evident 
that if the insulation with which junction boxes are 
filed up is to be rigid it will be chippable, and if. 
as previously, it would not readily chip, it could not 
be rigid. This particular matter might really have been 
left without any rule at all. 

The following two rules are included among those 
relating to switch and distributing boards : — 

67. Combination switch and fuse boxes must be so arranged 
that it is possible to operate a switch without uncovering the 
fuses, if of the open type. 

68. When fuses are of the open type and grouped together, 
the case of the distribution board will be a sufficient pro- 
tection from the fused metal, provided the distance from 


cover to fuse exceeds one inch with glass-fronted cases. If 
made of wood, the case must be protected with fire-resisting 


material, and a clearance of one and a half inches should be 
provided. 

In the rules for switches, the rule that a switch 
must not contain a fuse has been omitted. | 

An important alteration has been made in the rule 
with regard to the rating of fuses. They are now to 
be rated to blow at 200 per cent. over the normal 
current, Instead of 100 per cent., as previously. We 
quote the new rule: 

70. (b) They shall effectually interrupt the current when a 
short-circuit occurs, and also when the current through them 
exceeds the working rate by 200 per cent., the current flowing 
under the normal pressure, but they must be so proportioned 
to the current to be carried that no conductor protected by 
them can be raised in temperature above that specified in para 
graph 36. 

The paragraph 36 referred to fixes the maximum 
temperature at 180 deg. F. for rubber and 176 deg. F. 
for paper or fibre insulation. 

The following rule relating to floor and wall sockets. 
was in the last edition, but we quote it below, as it is 
often disregarded. | 

76. Every connector, or group of connectors, must be in- 
dependently controled by a switch on the live side of the 
connector. То avoid leaving the flexibles live, it is preferable 
that the portable fittings themselves should not be provided 
with switches. 

The rules under the heading ‘‘ Incandescent Lamps ”” 
have been modified to prohibit the use of candle tubes 
made of celluloid or similar material. Incandescent 
lamps are to be fitted with guards if placed in positions 
where goods are liable to be stacked in contact with 
them. Lamp caps, of which the insulating material 
is hygroscopic, must not be used in damp places 
unless the lamp holder is insulated from its support. 

The following note has been added to the rule which 
states that arc lamps must be guarded by lanterns 
or globes arranged to intercept falling particles of 
carbon. | 

ARC LAMPS. 
.Vote.—Lanterns or globes may be dispensed with where an 


open arc is essential, as in photography, and where no com- 
bustible material is present, as in а foundry. 


The rules for heaters are as follows:— 


HEATERS. 


88. Heaters (pars. 21 and 82 (b)) must be :— 

(a) So constructed and mounted that their supports and 
connections cannot become overheated, precautions being taken 
with regard to their surroundings, as in the case of non-electrical 
heating appliances. They must not be placed in close proximity 
to combustible materials, unless suitably protected ; 

(6) Independently controlled by a switch on the live side of 
the connector, the connectors being so arranged that the live 
end of the coupling is not exposed to accidental short-circuiting 
ur mjury. 

89. Hadiator circuits must be protected by a fuse on each 
pole and by a wall-switch in each room. 


The rule with regard to the permissible rise in tem- 
perature of resistances has been slightly changed. 
Previously the resistances themselves were not to rise 
in temperature more than 240 deg. F. and their cases 
not more than 130 deg. F. Now no temperature rise is 
mentioned for the resistance, and the cases may be 
allowed to attain a temperature not exceeding 176 
deg. F. 

The rules for motors have been modified, and now 
read as follows : — 


MOTORS. 


91. Motors rated at more than one-third of a horse-power 
must comply with the following requirements :— 

_ (a) They must be protected from damp, dust, and mechanical 
injury. 

(0) They must be so placed that no unprotected woodwork 
or combustible material be within a distance of 12 inches from 
them measured horizontally, or within 4 feet measured vertically 
above them, unless they are of a totally enclosed type ‘par. 14). 

(c) When mounted upon wood flooring. unless of the totally 
enclosed or ventilated type (par. 13), they must have a sheet of 
metal inserted between them and such flooring. If elevated 
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over wood flooring they must either rest upon a metal plate or 
have a metal plate suspended immediately below them. 

(d) In positions exposed to inflammable dust or tlyings, or 
where combustible materials are manipulated or stored, they 
must be either of the totally enclosed or of the ventilated type, 
provided that any ventilating openings in the cases of continu- 
ous-current machines are protected by fine-mesh wire gauze or 
by finely periorated sheet metal, and that all slip-rings, com- 
mutators, and brushes are totally enclosed. Inspection open- 
ings fitted with plate-glass or fine-mesh wire gauze are allowed. 
Induction motors may have unprotected ventilating holes in 
their metal cases, but slip-rings or brushes or any Laa con- 
tacts must be completely enclosed in metal cases. 

(e) They must be controlled by a switch and a fuse, or by a 
handgrip fuse, or by a circuit-breaker, on one conductor; and 
by one of these devices on the other conductor (par. 18). 

(f) The starting gear of a continuous-current motor must con- 
sist of a regulating switch and a series resistance, fitted with a 
no-volt release. 

(д) The shunt circuit of any motor must be so connected that 
the field is excited before the armature circuit is completed. 

(Л) Every alternating-current motor must be provided with a 
suitable starting device and with a no-volt release. Large 
motors should have linked circuit-breakers on the conductors. 


It will be noticed that except in the case of totally 
enclosed or ‘* ventilated ° motors there must be a 
sheet of metal between the motor and the flooring. 

A slight change has been made in the insulation re- 
sistance required for the completed installation. As for- 
merly, the insulation tested previously to the erection 
of the fittings is to be not less in megohms than 30 
divided by the number of points. The insulation, with 
fittings in position and all switches and fuses on, is 
now to be 25, divided by the number of lamps, instead 
of 25 divided by 30-watt lamps. The same limit has 
been fixed for the wire to wire insulation. Instead of 
saying how many lamps, motors, arc lamps and so on, 
аге to be considered equivalent to, it is now simply laid 
down that the insulation of any individual sub-circuit 
must not fall below 1 megohm, and 1 megohm is 
also fixed as the minimum insulation resistanee which 
any motor, heater, arc lamp, ete., may have, instead 
of half а megohm as previously. 

A few alterations have been made in the conductor 
table, some of which have been alluded to. Among 
others is a column specifying the minimum thickness 
of lead to use on lead-covered cables. А table of 
“* flexibles ’’ has been added, which we give below in a 
slightly condensed form. 


FLEXIBLES. 
„ NE el) Ee 
Фф aa |52 -En Minimum radial 
Gauge. £ S d£ ЗЕ z a2 2 g СЕ thickness (in 
Number of ee Ан E Бе 8 Sse mils.) 
wires and EE west Es $|E.EE 
Swe [|5 | Л атде| © , 
*z Ett | S22 2 тг =! Pure [Vuleanised 
= eo = Roma E 7 | rubber. rubber. 
84/40 =1/22| 17 2,750 34 
36/38) a | 
93:36 f = 120| 2:6 2,550 34 
71040 =1/19} 32 2,550 34 
64/38) 
—]/ : 
40,36) 1/18| 4:2 2,300 35 
13640 z1/17| 5:4 2,200 35 
11438) ,, . : 
70 36 í = /16| 6:8 2,100 36 
2540) . 2 = 
90.364 = 1/15| 8:2 2,000 37 
178/38) _ : 
110/36 f =1/14| 9:8 1,950 38 


For convenience in reference, extracts from the Board 
of Trade regulations and the special rules of the Home 
Ofhce for the installation and use of electricity in 
mines are bound up with the rules. 

We comment on the rules in our Editorial Notes. 


THE AMERICAN BELL TELEPHONE SYSTEM 


HE annual report of the American Telephone and Tele- 
graph Company has just been issued, and testifies to the 
extraordinary prosperity and development of the telephone in- 
dustry in the United States during the past year. rrom the 
abstract published in the Electrical World of New York, it is 
seen that the gross revenue of the company for the year ended 
December 3lst last, amounted to $24,526,698, an increase of 
$2,813,267. Owing to substantial increases in operating ex- 
penses the net earnings increased only $63,101. After paying 
dividends there was left a balance of $2,775,704, of which 
amount $1,773,737 was carried to reserve, and $1,001,967 carried 
to surplus. 
A good idea of the development of the system may be obtained 
from the following table :— 


1906. 1905. 
Telephones, December 5186 ......... 7,107,856 5,698,258 
Exchanges and branch offices ...... 4,889 4,532 
Miles aerial wire ........................ 2,754,571 2,183,167 
Miles wire underground ............ 5,241,471 2,585,742 
Miles wire marine ..................... 11,690 9,575 


Total miles wire ........................ 6,007,732 4,778,282 
Number circuits — ................ Lotus 1,384,175 1,135,449 


Number employees ............ .. ... ; 90,324 74,718 
Number stations ........................ 2,727,289 2,241,567 
Number daily con...................... 16,478,058 13,543,468 


The report gives also a total of 297,220 exchange and toll 
stations operated by sub-licensees, ‘‘independent’’ companies, 
&c., making a grand total of 5,068,835 stations, as compared with 
2,528,715 in 1905. The number of conversations was 16,940,000 
daily, or 5,455,000,000 per year, being 64 calls annually per 
capita of the population. On January 15%, 1907, there was one 
Bell telephone subscriber to every 28 of the total population 
of the United States. 

Mr. Fish, the president of the company, gives the gross in- 
come of the Bell telephone system of exchanges for the year as 
$114,000,000; and predicts better results for this year. The 
total does not include the $69,000,000 earnings from manufacture 
of the Western Electric Company, largely owned by the American 
Telephone and Telegraph Company. During the year $59,9/1,094 
was added for exchanges, $15,585,659 for toll lines, and 
$5,810,196 for land and buildings, a total of $79,566.949. In the 
last seven years this total is no less than $298,914,255. Mr. 
Fish says that the companies have proceeded upon a more de- 
finite theory of growth in the last year than they had been able 
to apply before. Moreover, better construction is having its 
effect. ''Every circuit added to a pole line reduces the cost of 
the installation per circuit mile; and it is a satisfaction to 
know that the number of miles of wire of pole line has in- 
creased from 5:6 on January lst, 1900, to 94 on January ist, 
1907. For the year 1906, the increase in miles of pole line was 
9,534, while the increase in miles of wire was 195,957, the ratio 
being more than 20 to 1." 

Mr. Fish makes a brief statement in the report as to the 
steps taken by the company to finance itself during the year, 
$30,000,000 of the 4 per cent. convertible $100,000.000 bonds 
having been taken and paid for. In January, 1907, also the 
company sold three-year 5 per cent. notes to the amount of 
$25,000,000, and these were readily placed and the money used 
for the enormous demands of the industry. 


Electrification of the Berlin Metropolitan Railways.—Some de- 
tails of the proposed electrification of the existing Berlin Metro- 
politan steam lines known as the ‘‘ Stadtbahn,” ** Ringbahn,” and 
** Vorortsbahn'' were given by Prof. Reichel at a recent meet- 
ing of the Verein Deutscher Ingenieure. Electrical working has 
been decided upon, as the present facilities are insutlicient to cope 
with the rapidly increasing tratlic. After the results of the run- 
ning of the Johannisthal-Spindlersfelde and Blankenese-Ohlsdorf 
Railways, it has been decided to adopt the single-phase system 
with which these two lines are already equipped. The trains, 
which will be coniposed of four motor cars and four trailers, 
will accommodate 602 passengers (as against 475, the capacity of 
the present steam trains). lt is proposed to run with a headway 
of 1 min. 40 secs. at first, to be decreased to 1 min. 50 secs. when 


improved signal gear is installed, as against 24 min. of the present. - 


service. Тһе carrying capacity of the line will thus be increased 
about 120 per cent. Оп the section from Charlottenburg to the 
Schlesischer Bahnhof, the saving of time will be as much as ten 
minutes. Overhead conductors with a line voltage of 10.000 volts 
wil be used, supplied through 40,000 volt feeders from two 
generating stations, one at Westend, and one adjoining the 
Schlesische Bahnhof, each containing six 5,000 kw. turbo-genera- 
tors. The cost of conversion of the 152 kilometres comprised by 
the Stadtbahn, Ringbahn, and the section to Potsdam is esti- 
mated at about four million pounds, and the work is expected to 
take about four years. A slight augmentation is to be made in 
the fares to provide for the increased capital charges. 


йн. dine thay ELECTRICAL ENGINEERING 673 
ELECTRICITY SUPPLY |N BOURNEMOUTH 


I N 1890 the Brush Electrica] Engineering Co. se- by prospectors for gas leaks, who have once or twice 
cured a provisional order for Bournemouth and 8 pierced the armouring and sheath. 


Part of Branksome, and began work at once, forming · By the end of 1893 the demand for electric light had 
the Bournemouth and District Electric Supply Co increased to & magnitude which compelled the compan 
Ltd e generating station was erected at Bourne to reconstruct the generating station оп а larger scale 
Valley, outside the Bournemouth boundary, and in it and owing to the shape and extent of the available site 
were installed two small Babcock boilers and two the new station was laid out at right angles to the 
8 kw. Brush Mordey-Victoria rope-driven A.C. gets. original plan, and had to be built up section by Section, 
The mains were run overhead, and the pressure stepped the plant transferred from one to the other, and the 
down in house transformers for each consumer, old building pulled down by stages. The first direct- 


The overhead high-tension mains soon got into coupled alternator wag erected in the new building, and 
trouble, however. In one place, out of sight over the was of 150 kw. Mordey-Brush combination. 
house-tops, the telephone wires had sagged into con- The next advance was the fitting in 1897 of super- 
tact with them, and chafed through the rubber. The heaters to all the boilers, whereby the temperature of 
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earth return circuits perfectly unusable. The Supply ing of the piston-rod glands. 
Co. ha damages to pay, and proceeded to replace the Since the year 1897, all increase of plant capacity 
Single by concentric cables. has been secured by the replacement; of rope-driven 
* first high-tension concentric feeder laid was a sets by direct-coupled sets of larger size, 3,960 kw. of 
length of 3,200 yds. of -15 Sq. in. Siemens cable. Half plant now occupying a floor-space that formerly accom- 
BEES" rubber—insulated and drawn into cast-iron modated only 550 kw. of rope-driven sets. No change 
Ре, and half-fibre insulated, lead sheathed steel ^ has been made in the generating System, which remains 
armoured, and laid directly in the ground. It has been single-phase at 100 .. and 2,000 volts. The 45 miles 
„ Constant use for sixteen years, and appears to be in of high-tension feeders and 120 miles of low-tension 
condition in every respect as when first laid.. distributors cover an area already exploited measuring 
he only ills it has suffered from have been caused © 71] miles from east to west by one and a half miles from 
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north to south, most of the work being private house 
lighting, with only a very small demand for power, and 
that in units not exceeding 10 h.p. For such an area 
the system of supply is entirely suitable. 

The Poole and Branksome Electric Supply Order 
was promoted in 1897, and amalgamated with the ori- 
ginal area, the company changing its name from the 
Bournemouth and District Electric Supply Co. to the 
Bournemouth and Poole Electricity Supply Co. Fur- 
ther extensions of area were made in 1899 by the 
Christchurch Order, which included the Christchurch 
Urban and Rural Districts, Southbourne and Winton, 
and in 1902 by the Pokesdown Order. The Wimborne 
Order of 1905 further extended the area to Wimborne, 
eight miles to the north-west of the original area. 

In 1901 the Poole and District Electric ^ raction Co. 
constructed their line from Bournemouth to Poole, and 
the Supply Co. secured the contract for the supply of 
electricity for working that line as well as the pro- 
jected line between Bournemouth and Christchurch. 
For supplying the Poole line, continuous current plant 
was installed at the Bourne Valley station. For the 
Christchurch line, eventually constructed and operated 
by the Bournemouth Corporation, the Supply Co. built 
a second station, in Christchurch, from which also the 
private supply to the Christchurch Urban, Christchurch 
Rural, Southbourne, and part of Pokesdown areas is 
given. The Poole Corporation subsequently bought 
out the lines in their area, the Bournemouth Corpora- 
tion leasing and operating the lines, thus becoming the 
sole tramway authority for the district. The Bourne- 
mouth company, however, continues to supply all the 
lines constructed under the Poole and District Light 
Railway Order, while those constructed under the 
Bournemouth Tramways Order are supplied by the Cor- 
poration from their own power-house. 

In addition to supplying tramway power, the direct 
current plant at the Bourne Valley station is used, in 
conjunction with a sub-station battery in the centre of 
the town, to give a continuous current supply for work- 
ing lifts and for other power purposes in the central 
area, where the hotels and boarding houses are chiefly 
found. About three miles of power distribution mains 
are laid for this purpose. 

A plan of the station at Bourne Valley is given in 
the figure. The main line of the L. and S.W. Railway 
runs on the south side, on а high bank, but ав the coal 
chutes of the Gas Company oceupy the whole of the 
bank contiguous to the Electricity Co.'s property, it 
has been impossible to provide а siding for coal dis- 
charge directly into the works. All rail- borne coal has 
to be carted from a siding about half a mile away. It 
is brought to the works in steam waggons and carts, 
discharged into a hopper, and elevated to overhead 
bunkers in a bucket conveyor. These bunkers have a 
storage capacity of 960 tons, which will be increased to 
1,500 tons when the complete boiler-house is erected. 
Two travelling weighing-hoppers and chutes are pro- 
vided for discharging coal from the bunkers into the 
stoker hoppers. The conveyor returns below the stok- 
ing tloor of the boiler-house, and is utilised for remov- 
ing the ashes to a hopper conveniently arranged to dis- 
charge into carts without further handling. 

Four boilers, each of 6,250 sq. ft. of heating surface 
and two each of 2.500 sq. ft.. are installed in the 


boiler-house. АП are fitted with B. and W. chain- 
grate stokers and with superheaters. Тһе boilers, 


boiler-house, and conveyor were constructed by Messrs. 
Babeoek and Wilcox. 

Water for boiler feed '* make up,” &e.. is obtained 
fronv а well 260 ft. deep, sunk through the Bagshot 


beds. The water is excellent for this purpose, having 
only 3:2 degrees total hardness, but in order to make 


it suitable for the Wilson purifiers, which are used to 
remove the oil from the hot well water. the quantity 
thus used has to be hardened by the addition of lime. 


An electrically-driven compressor and air lift pump 
elevate the water from the well into the feed tanks. 

The main flue runs underneath the boilers. At the 
west end the tlue gases pass through two Green's eco- 
nomisers, each of 288 tubes, and are discharged by two 
Heenan and Froude double-entry fans through a steel 
stack 80 ft. high. Each of these fans is capable of 
maintaining a draught of 13 in. on the furnaces of all 
the boilers installed. At the east end a brick stack 
120 ft. high deals with the flue gases, assisted by a 
Sturtevant induced draught fan, and two Green's eco- 
nomisers, each of 120 tubes, are installed. Greasy 
and clear water storage tanks, purifiers, and. feed 
pumps are provided at either end. An ‘* Ados’’ CO, 
recorder in the boiler-house is arranged for connection 
to any boiler. 

Whereas the boiler-house is entirelv of steel and 
corrugated iron, the engine-room is constructed of 
Bridgwater brick, roofed with steel principals boarded 
and slated.. The switch-room forms an annexe opening 
into the engine-room and running nearly the whole 
length of one side. The engine-room is 188 ft. lons 
by 85 ft. wide, and has room in it for a further 2,00) 
kw. of plant. The largest sets installed are two 1,00.) 
kw. Ferranti eopper armature alternators, driven by 
Browett-Lindley  triple-expansion enclosed engines 
running at 250 r.p.m. The two sets are served by one 
condenser in a basement between them. Next in order 
come three 400 kw. Mordey-Victoria alternators driven 
by Brush '' Universal” twin engines, each with its 
own condenser and with the air pump driven off an 
extension of the engine shaft. "These sets also run at 
200 r.p.m. 

The east end of the engine-room contains two 200: 
kw. Siemens traction generators and a 200 kw. West- 
inghouse alternator, all driven by Browett-Lindley 
compound engines. The alternator carries its exciter 
on an extension of the shaft, and is used as the ‘* day 
load ' set. Its engine is fitted with a hand-operated 
adjustment to the Н.Р. valve, enabling a high efficiency 
to be secured over a large range of load. These three 
sets all exhaust into one condenser of the '' Contratlo ”’ 
pattern by Messrs. Richardsons, Westgarth and Co., 
and with the smaller boilers, feed pumps, &e., at the 
east end of the boiler-house are designed to give an 
economieal combination for the long hour load that 
can be run independently of the remainder of the plant. 

The excitation for the larger alternators is provided 
from ‘bus-bars, which are fed at from 65 to 75 volts by 
three 12 kw. and one 50 kw. compound-wound exeiters 
separately driven. The main 'bus-bar pressure is re- 
gulated at the control panel in the switehroom by ad- 
justment of the shunt fields of the exciters. 

The high-tension switchboard is of Ferranti cellular 
pattern. The '' inner "' 'bus-bar is divided at an inter- 
connecting panel, having half the generators and feeders 
on one side and half on the other. Fuses are not used 
in the generator circuits, but have been replaced by 
Andrews discriminating switches. These are adjusted 
to cut an alternator out of circuit upon its taking a 
motoring current or out of phase current equivalent to 
30 per cent. of its rated output. Апу alternator syn- 
chronised in such a manner as would otherwise cause 
a noticeable “blink” on the lights is so promptly 
cut out that its effeet is not observable, and the switches 
act equally promptly and quietly in the case of a failure 
of a generator. 

Circulating water is cooled by natural draught 
towers, one having & capacity of 985 ,000 gallons aid 
another of 135,009 gallons per hour, with a top term- 
perature of 1200 F. and a bottom temperature of 
80° F. A third tower of 135,000 gallons capacity is 
being erected. Repair shops, stores, and а battery- 
house containing a chloride battery of 200 kw. capacity 
are Аб СОТТОШ ЕП on land on the north side of Gas 
Works Road. 


APRIL 18, 1907. 


ELECTRICAL ENGINEERING 


675 


With the exception of the A.C. supply to Poole 
and Parkstone, all the high-tension feeders to the 
various districts radiate from the sub-station and 
switchroom at Verulam House, in the centre of Bourne- 
mouth, nearly two miles from the generating station. 
Five trunk feeders run between the generating station 
and the sub-station. There are thirteen network 
feeders, supplying twenty-eight separate low-tension 
networks. Many of these networks can be intercon- 
nected, and, on the other hand, most can be further 
sub-divided to make forty-two independent areas in all. 
There are also four interconnecting points for high-ten- 
sion feeders, enabling areas to be supplied through two 
or three feeders. Independent pressure regulation is 
provided on eight of these feeders. 

The original low-tension distribution was by house 
transformers, as stated above. This, as the demand 
grew, was replaced by two wire distributing mains fed 
from transformer chambers constructed chiefly under 
the public roads. The next advance was the conver- 
sion of two-wire into three-wire distribution, retaining 
the 100 volts pressure of supply. Since 1897 all new 
areas have been developed on the three-wire system, 
with 200 volts as declared pressure, and 400 volts across 
“outers.” Since the same date new consumers in the 
old areas have been supplied from the ‘‘ outers ’’ of 
the three-wires at 200 volts, pending the conversion of 
pressure in those areas to 200-400 volts, and this 
change is being steadily carried out. 

Both high- and low-tension A.C. mains, as above 
described, are laid on the '' drawn-in ” system, in iron, 
stoneware, and fibre ducts, the cables being concentrie 
or triple eoncentrie, with the exception of about five 
miles of H.T. and one mile of L.T. mains, which are 
steel armoured and laid direetly in the ground. 

There are three sub-stations in the A.C. area, of 

which the principal one, as above mentioned, is at 
Verulam House. This is a three-storey building. con- 
taining on the top floor & battery of accumulators in 
connection with the continuous current power supply, 
on the ground floor the high-tension feeder switchboard 
and pressure regulators, and in the basement the bat- 
tery boosters and continuous current switchboard. 
There is a transformer-room at the back containing 
nine 26 kw. transformers. "The general office of the 
company and headquarters of the distribution depart- 
ment are also at Verulam House. Other sub-stations 
are ат Poole and Boscombe, the former being also а 
sub-office for the secretarial and distribution depart- 
ments. The 39 transformer chambers are brick pits 
built under the footpaths. With the exception of a 
few of the oldest they are water-proofed with asphalt 
or bitumen, have an interior lining of glazed bricks, 
and measure 7 ft. 6 in. by 5 ft. 6 in. by 7 ft. O in. 
high to the springing of the roof. 

It has been mentioned that in 1903 a second gene- 
rating station was built at Christchurch. This is on а 
convenient site with a frontage on the river Avon, 
which. malgré the salmon, supplies condensing water. 
The boiler-house is equipped with B. and W. boilers, 
one of 2.500 sq. ft. heating surface with a chain-grate 
stoker, and two of 1,000 sq. ft. heating surface, hand- 
fired. fitted with superheaters. Steam and motor- 
driven teed pumps, a 120-tube Green's economiser, and 
Wilson water purifier are installed. 

The engine-room contains two Bellis-Siemens and 
one Brush '' Universal” 100 kw. 500-550-volt steam 
dvnamnios. two 25 kw. motor-driven balancers, battery 
charging and feeder boosters, ќе. The engines ex- 
haust into a Belliss surface condenser with motor- 
driven air and circulating pumps. The battery is of 
Tudor make, of 120 kw. capacity (one hour rate), and 
is used with a Highfield booster, either on the traction 
or private supply. 

The declared pressure in the districts supplied from 
this station is 250 volts. The distribution mains used 


are vulcanised bitumen or paper insulated, laid on the 
three-wire system in asphalt troughs filled in with 
bitumen and capped with asphalt. ‘The cables are not 
lead sheathed when thus laid. The feeders, of which 
there are three, are three-core, with pilot wires, lead 
sheathed, and drawn into stoneware ducts. 

Though a large number of motors, considering the 
character of the district, have been installed for various 
purposes, they are generally of small horse-power, 
driving boot finishing machines, sausage machines, ice 
machines, saw benches, dough mixers, bottling 
machines, and other more or less domestic apparatus. 
The total -horse-power installed is 284. All A.C. motors 
above 4 h.p. are wound for 400 volts, and none 
above 4 h.p. taking more than full lodd starting current 
are allowed to be connected. 

One department of the company's work is the supply 
of motors on hire, purchase hire, or sale outright, and 
their eomplete installation with any necessary shafting 
or gearing. All motors are regularly inspected, and 
contraets entered into for their maintenance when de- 
sired. House wiring is chiefly in the hands of local 
wiring contractors, the company not undertaking this 
work. The wiring of houses supplied through slot 
meters is done at the company's cost, but the work is 
let out to the wiring contraetors at a fixed price per 
point. The consumer may also have his premises wired 
on the hire-purchase system, or, if he desires it, the 
company will wire his house and charge him an annual 
rental. In effeet, he is assisted in every way over the 
initial diffieulty of having the light installed. When se- 
cured as a customer he is still carefully looked after. 
He is offered free adviee by the lighting inspector as 
to the efficient arrangement of his lamps and the best 
method of keeping down his quarterly account. He 
may obtain either frorn the company or the local con- 
tractors the best lamps on the market at a reasonable 
price fixed by the company (e.g., 5, 8, or 16 c.p. lamps 
at 10в. 6d. per dozen). These lamps are supplied to 
the company under a stringent specification, and are 
tested before distribution either to the local contrac- 
tors or the consumer direct. 

Various methods of charging for electricity for light- 
ing are in use. A flat rate of 6d. per unit, with dis- 
counts for large consumptions, is the most general. 
A further discount of 10 per cent. is allowed for exclu- 
sive supply and prompt payment. The maximum de- 
mand and two rate systems of charging with higher 
price of 74. and lower of 34d. are also employed. Are 
lamps, again, are supplied, maintained, and lighted for 
a fixed sum per annum. The slot meter price is 7d. 
per unit, with one new lamp given to the consumer 
for every 10s. taken from his meter. Power supply 
is given on flat rate at 24d. per unit, with discounts, 
and heating at 2d. per unit. 


Communication between France and England.—.A deputation 
from the British Chamber of Commerce in Paris waited upon 
the Under-Secretary of State for Posts and Telegraphs on 
Saturday, to urge reduction in the rates now charged for 
telegraphic, telephonic, and postal communication between Eng. 
land and France. It was requested that the reforms sug- 
gested*should be sent in in writing, whenthe Department would 
give most careful consideration to the matter. lt was sug- 
gested by the deputation that the telegraphic rates should be 
reduced to one shilling for twelve words from England to 
France, and one franc for ten words frem France to England. 


Lift Accident on the Great Northern, Piccadilly, and Brompton 
Railway.—-A mysterious accident occurred on Friday might at 
the Holborn Station of the Great Northern, Piccadilly, and 
Brompton Railway. No. 3 lift was on the point of ascending 
from the station level laden with passengers when the body 
of a man suddenly crashed through the roof, injuring three of 
the passengers. It was later ascertained that a station fore- 
man had opened the door of No. 3 lift and fallen down the 
shaft. The depth of the lift wells at Holborn is 120 ft. lt 
is {о be distinctly understood that the accident was in no way 
due to any defect in the lift apparatus, and how the unfor- 
tunate man came to meet with the accident remains a mystery. 
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The Commercial Organisation of Factories. By 
Henry Spencer, 204 pp. 84 in. by 5 in. 92 
illustrations. (London: E. and F. N. Spon.) 
10s. 6d. 


Tne subject treated of in this book is one of great 
coniplexity, involving technical considerations of works 
management, engineering, accountancy, and business 
methods of sale and purchase, including wages sys- 
tems, publieity methods, record systems, and accurate 
estimating. The subject bristles with debatable 
points, and different views are likely to be taken by 
the accountant, the engineer and the works manager, 
not to mention the shareholder or partner, whose chief 
concern is to see a reasonable return upon his capital, 
and to have some assurance that the assets against his 
investment are maintained or appreciated in value. 

The accountant’s share in the organisation of an 
engineering business is comparatively simple, and is 
not likely to be neglected or inaccurately performed; 
but, while the books kept in the usual course by a 
trained accountant will show, with as much detail 
as may be thought necessary, the destination of all 
moneys received, and the debts payable and receivable 
during and at the close of any prescribed period, they 
are far from being sufficient to enable the management 
of a manufacturing concern to see where money has 
been lost, or where and how economies may be made. 
Mercantile accounts have grown up from the compara- 
tively simple forms needed by the merchant or trades- 
man who is, in the main, & middleman or distributor, 
and dealing mainly with cash, or goods representing 
cash, they are inadequate to represent manufacturing 
transactions in whieh value is added to raw material 
by the expenditure of labour and the use of tools. 

The author's aim is to supplement the accountant's 
books by records showing the cost of the various manu- 
facturing operations, and at the same time making 
the record routine serve the purpose of informing each 
officer or workman what he has to do and what time 
is allowed him for execution. 

The skeleton of the organisation described is a co- 
ordinated ‘‘ сага system,’’ by means of which every 
order to the factory for manufacture can be followed 
through its various stages, the eost of material and 
labour ascertained, and the state of the work dis- 
covered at any time during its progress. 

To fix ideas the author takes as the object of his 
system а motor-car factory. This selection is a good 
one, as showing how the methods advocated can be 
applied to an extremely complicated manufacturing 
industry, but the amount of detail necessarily involved 
in this application may startle manufacturers of 
simpler ‘‘lines’’ of goods. In later editions, which 
we hope may be called for, it would probably be an 
advantage to add a chart with brief notes, showing the 
main forms and routine necessary for a wholesale 
manufacturing business dealing with a few articles. 
This would show that for a simple business the author's 
suggestions involve no complexities and call for no 
extravagant clerical staff. It seems necessary to say 
this because an objection often raised to the card SVS- 
tem is that it involves the labour of many clerks, al- 
though they may be young and comparatively unskilled 
lads or girls, and many employers have a well-rooted 
objection to the employment of a large number of 
youngsters for whom there is small hope of advance- 
ment and promotion with advancing years. It is 
therefore important that the advocates of this most 
useful and seientifie method of business records should 
turn their ingenuity to simplifving it to the utmost 
degree, consistent with the requirements of each case. 
The author has not overlooked this need entirely, but 
by choosing a complicated case as an example he 
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rather gives the impression that many hands will be 
needed to work his methods. 

A motor-car business is not only complete on the 
manufacturing side, but as & commercial enterprise it 
combines a wholesale manufacturing business with a 
retail selling concern, and the combination increases 
the difficulty of so interlocking the costs accounts with 
the nominal accounts, that the costs to be set against 
the receipts from each individual sale may be accu- 
rately ascertained. 

Mr. Spencer has treated this complex case very ably. 
He has thought out the whole routine, and his book 
may be safely taken as a guide by anyone responsible 
for factory organisation. Тһе circumstances of every 
business will determine how to modify the forms and 
routine recommended, but the principles set out are 
safe and sound, and not difficult to discover by an 
intelligent reader. 


The Arithmetic of Electrical Measurements. By W. R. P. 
Hobbs. 12th edition. 125 pp. 74 in. х 44 in. (London: 
Thomas Murby.) 1s. 


эи» 


Tuis little book contains a large number of useful elementary 
exercises, chietly on Ohm's Law, many of them illustrating actual 
laboratory methods of measuring resistance, current, and electro- 
motive force. Such a collection is no doubt very useful to those 
students who are unable to devote much time to experimental 
work. 


Universal Electrical Directory (J. A. Berly's), 1907. (London : 
H. Alabaster, Gatehouse, and Co.) 14s. 


For the twenty-sixth time Berly’s electrical directory makes 
its annual appearance, and will be welcomed by all who have to 
make extensive use of such publications as the first to appear 
on the scene in 1907. During the latter months of the year a 
certain amount of inevitable unreliability manifests itself in the 
case of all directories, so that the earliest of the new directories 
is indispensable, at any rate, for the time being. The 1907 
issue of the Universal Directory consists of four sections, viz., 
British, Colonial and General, Continental, and U.S.A., and 
we accept the publishers' statement that 32,885 names are 1п- 
cluded. There has been a careful elimination of unimportant 
entries, and accuracy doubly ensured by a system of local 
revision, in addition to the usual circular. Each section is sub- 
divided into an alphabetical and classified section, and in the 
case of the British a geographical section is added, which is of 
unquestioned use to travellers. A thumb index simplifies the 
turning up of any part desired. The directory further contains 
lists containing full particulars of all electricity undertakings in 
the United Kingdom and colonies, whilst in the pretace there 15 
a brief review of the electrical industry during 1906. 


Fowler's Mechanical Engineer's Pocket Book, 1907. Edited by 
W. H. Fowler. 542 рр. 6} іп. x 34 in. (Manchester : 
Scientific Publishing Co.) 1з. 6d. 

Fowler's Electrical Engineer's Handbook, and Directory of Light, 
Power, and Traction Stations. (Manchester: Scientific Pub- 
lishing Co.) 2s. 6d. 


Tur main difficulty which confronts the compiler of an 
engineer's pocket-book when revising his work periodically for 
new editions, is not so much what new matter to include, as 
what old matter to leave out, if the volume is to remain true to its 
name, and not put an undue load on the constructional features 
of the long-suffering engineer's pocket. In Fowlers Mechanical 
Engineer's Pocket.book a good many alterations have been 
necessary to keep pace with recent advances, especially in the 
direction of steam turbines and gas engines. It is a pity that the 
corresponding additions to the index are not free from typo- 
graphical errors. For example, a certain make of steam turbine 
is referred to as the electric turbine. Although, of course, the 
greater part of the volume refers to constructional апа me- 
chanical engineering, some useful data are included regarding 
electric cranes, and a short paragraph refers to the applications 
of electrical working in mines. 

The companion volume, dealing with electrical engineering, 18 
wisely called a handbook, in case it should outgrow the limits 
of the pocket, and the editor admits in his pretace that, not- 
withstanding all efforts at condensation, the growth of electrical 
engineering has outstripped any saving in space that could be 
effected in this way, so that over 100 pages have been added. 
Amongst the additions are extracts from Mr. Leonard Andrews’ 
Institution paper on long Нате arc lamps, various new methods 
of testing. and, of course. additional details of some of the 
metallic filament lamps. The new regulations of the Board ot 
Trade respecting overhead lines and extra high-pressure supply, 
as well as Lloyd's Rules for Electric Lighting on Board Ship, 
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are also included. The latter section of the book forms a 
directory of electric light and power stations in London and 


the provinces. 


Technical Electricity. By H. T. Davidge and R. W. Hutchin- 
son. 494 7 in.x4à in. 274 illustrations. (London: 


University Tutorial Press.) 4s. 6d. 


Turis is one of the most carefully written text-books of ele- 
mentary technical electricity that we have seen, and a student 
who thoroughly digests its contents will find that he has an 
exceedingly good working knowledge of the elements of theoreti- 
cal and practical electrical engineering. One special feature 1s 
the treatment of the various systems of units—a subject always 
troublesome to the beginner; they are defined with great care, 
and the relations between them illustrated by numerous worked- 
out examples. There is also a collection of exercises, many of 
which are taken from the examination papers of the City and 
Guilds, and the Board of Education, at the end of each chapter. 
Its chief fault is that too much is attempted in the way of 
description of modern instruments, lamps, &c., and in conse- 
quence many of the explanations of fundamental principles are 
rather brief. The diagrams and printing are excellent, making 
2 book attractive to the eye, a by no means unimportant 

etail. 


The Engineering Index, Five Years, 1901—1905. Edited by 
H. H. Suplee and J. H. Cuntz, in co-operation with C. B. 
Going, Managing Editor of The Engineering Magazine. 
1,234 pp. 8in.x6in. (London: The Engineering Magazine.) 


Tue fourth volume of the Engineering Index, compiled in 
connection with the Engineering Magazine, deals with 1901 to 
1905 inclusive. The subjects included cover a wide range of 
engineering practice and the usefulness is much enhanced by 
the classification of the subject matter and arrangement of 
cross references. 


TECHNICAL TRAINING OF ELECTRICAL 
ARTISANS 


N a paper upon the above subject, read by Mr. C. P. C. 

Cummins before the Dublin Local Section of the Institution 
of Electrical Engineers, the author said that his remarks would 
refer almost exclusively to those artisans who may be classified 
as wiremen. : 

From the point of view of the employer, the following are 
probably the requirements of a really competent wireman: (1) 
He must be steady and reliable. (2) He must be a good time- 
keeper and a hard worker. (3) He must be sufficiently intelli- 
gent to receive verbal and frequently hurried instructions as to 
carrving out a job, and then be able to carry it out economically 
and satisfactorily. (4) He must be capable of running wires 
and fixing in position the suitable casing or conduit, also the 
necessary fittings, such as fuses, switches, &c., in their proper 
places. (5) He must have a general knowledge of the different 
systems of house wiring; of the differences in supply systems, 
and the changes in fittings and apparatus necessitated by these 
differences; of testing insulation; of the mechanism of arc 
lamps, motor-starting switches, other electrical apparatus; of 
gas and steam engines; of the current-carrying capacity and 
insulating properties of wires and cables; and of complicated 
wiring work, such as is required for switchboards, &c. (6) He 
must be able to overhaul a customer's premises, make good 
minor effects, and make a short, clear report of the work done 
and of any further work required. : 

The number of men who approach this standard is very 
small, but, nevertheless, it will scarcely be contended that a 
competent man does not need all the above qualifications, and 
if he does not possess most of them, he would be unlikely to 
obtain employment as foreman over an important job. It is 
not to be expected or desired that all the men should possess 
foremen's qualifications, and when it 18 not necessary to entrust 
the men with any responsibility or supervision a far lower 
standard would be sufficient. Unfortunately, however, a very 
large portion of the work undertaken by electrical contractors 
consists of small jobs which are not sufficiently important to 
warrant the head of the. firm devoting a sufficient amount of 
his time to their proper supervision, and he is consequently 
forced to rely to a very great extent upon the competency of 
his workmen; there is, therefore, a pressing need for men 
who are capable of looking after and appreciating the hundred- 
and-one small details, attention to which means so much as 
regards subsequent freedom from faults and satisfaction to 
customers. 

Existing Methods of Training.—Boys who wish to become 
wiremen have generally been educated in the primary schools. 
They usually apply to one or other of the electrical contractors, 


who frequently accept them without premium, and put them to 
work at a small weekly wage as boy assistants to wiremen. 
The boy’s chances of learning depend upon the proficiency of 
the wiremen whoin they assist, and upon their powers of ob- 
servation. After a time they acquire a certain amount of 
proficiency in running casing and wires, soldering joints, &c., 
and fixing switches and other fittings in position. They also 
see dynamos, motors, gas-engines, and possibly steam-engines 
installed, and learn something about their management. Gener- 
ally the boys’ wages are increased periodically, the increase 
in some cases depending upon the amount of proficiency which 


they show, and at the end of five or six years they may, per- 


haps, be paid at the rate of 8d. per hour. Having reached this 
rate they are recognised as wiremen, and can be enrolled as 
members of the trades’ union society. 

Some contractors endeavour to make the boys attend evening 
technical classes during this period of training, but few attend 
with any regularity or show any seriousness in their studies. 
The work done in the evening classes is usually arranged to 
meet the requirements of the elementary syllabus in electricity 
and magnetism of the Board of Education, South Kensington, 
and of the more advanced programme of the City and Guilds 
of London Institute; both of these examining bodies award 
certificates to candidates who pass the examinations satisfac- 
torily. 

Results obtained by Existing Methods.— Wiremen may be 
divided, as regards their efficiency, into certain groups, prob- 
ably all the existing men may be classified in one or other of 
the following :-- 

Group 1.—Men who. can run casing and wires and put up 
fittings fairly well, if the exact positions are clearly marked 
out, but who cannot be relied upon to lay out work for them- 
selves. 

Group 2.—Men who can receive verbal instructions as to a 
small house-wiring job, and who can be relied upon to ran the 
casing and wires in the most economical way and to put up the 
fittings in the most convenient places. 

Group 3.—Men who are co:npetent under Group 2, and who 
know how to connect up and adjust electrical apparatus, such as 
arc lamps, motors, &c. 

Group 4.—Men who are competent under Groups 2 and 3 and 
whose knowledge of wiring, testing, and electrical apparatus 
enables them to satisfactorily carry out, under supervision, 
switchboard or complicated wiring work and the installation of 
generating plant. | | 

Group 5.—Men whose knowledge and experience are sufficient 
to enable them to act as foremen over a job consisting of 4 
complete installation, including house wiring and supply of 
generating plant. 

Very few of the existing men can be included in Groups 4 and 
5, and the maiority are not even eligible for Group 3. It is 
very doubtful whether the labour of men classified below Group 5 
is worth 8d. per hour, and the fact of there being large numbers 
who can only be classified in Group 1, and who can, nevertheless, 
obtain this rate of wages, is evidence of serious defects in the 
method by which electrical artisans are produced. 

Opportunities which Electrical Artisans have for Qualifying 
Themselves.—It is quite obvious that intelligent work-—i.e., work 
which bears evidence of a knowledge of the fundamental scientific 
principles underlying it—cannot be expected from workmen who 
have had no opportunity of studying those principles. This prob- 
ably applies with the greatest force to electrical work, because in 
dealing with electrical phenomena the uneducated workman is 
handicapped to a far greater extent than his fellows in other 
trades, inasmuch as he does rot possess what Prof. Ayrton calls 
“an electrical sense." The mechanical artisan who could not 
fully appreciate the necessity for not putting an excessive strain 
upon a small screw thread, even though he had never studied 
mechanics, would be rightly considered lacking in intelligence. 
It would be most unfair, however, to pass similar judgment 
upon the electrical artisan who, without any previous study of 
electrical science, was unable to appreciate the necessity for not 
subjecting the insulation of an electric circuit to an excessive 
electric pressure. Ап electrical sense can be acquired, and its 
cultivation is of the first importance to an electrical artisan if he 
wishes to be able to work intelligently. The existing work- 
men from whom boys have to glean their knowledge, in 99 
cases out of 100, possess no electrical sense, and in the remain- 
ing case have no time to spend in imparting it. The boy's 
opportunities for acquiring it while at work are practically 
nil, and unless after a long day's work he spends his evenings 
and spare hours reading electrical text-books, which are generally 
out of his depth and frequently inaccurate. or at technical 
classes, he will probably never acquire it at all. This being so, 
it is surely not surprising that so few competent electrical 
artisans are to be found. 

Defects in Present Methods of Training.—The majority of us 
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were not born with an electrical sense; consequently, in order 
that we may work intelligently, we must train ourselves in 
mentally reducing electrical phenomena to their corresponding 
physical phenomena. It is not sutlicient to merely exhibit the 
different electrical phenomena ; very few boys inherently possess 
the mental power necessary for a clear understanding of them. 
When we have acquired this power we possess what has been 
referred to as an electrical sense, and unless electrical artisans 
possess it, it is very doubtful whether they can be really 
etlicient. There are boys who have a fatal facility for passing 
examination tests, but who have never acquired an electrical 
sense, but the large majority cannot acquire it by simply handling 
electric apparatus and working at tbe practical applications 
of electricity; and 97 per cent. of those who apparently do 
acquire it in this way will be found to have started with a 
sound elementary education, which they never allowed to slip 
away from them, that they possess an exceptional amount of 
grit and determination to succeed, and that had they been 
judiciously assisted they would have reached their high standard 
of efficiency with an expenditure of far less mental energy. It 
is far easier to impart an electrical sense to electrical apprentices 
than to those whose daily occupations do not involve the constant 
handling of electrical apparatus (provided the apprentices possess 
a sound elementary knowledge of reading and writing, the Eng- 
lish language, and of arithmetic). | 

Reasons why Employers should Interest Themselves.—The ad- 
vantage to employers of a larger number of competent men 
being available is sufficiently recognised to need no further 
reference; there are, however, some special reasons why em- 
ployers should take steps to remedy the ‘defects indicated which 
may not have heretofore been fully recognised. A moral, if 
not a legal, obligation rests upon employers, especially if they 
accept a premium, to do everything in reason to assist appren- 
tices in becoming fully qualified; and as the importance of 
education is now so fully recognised that it has been made 
compulsory in its elementary stages, any system of training 
which does not make provision for continuing the education of 
the apprentices to such a point as will make it of practical use 
to them cannot be held to be reasonable. As sueh a system must 
result in the waste of some portion of the money expended in 
the primary schools, which money has been expended with the 
object of developing a valuable national asset, the continuance 
of the system is illogical. 

Proposed System of Training.--Having outlined the principal 
defects in our existing svstem of training, it will be fairly 
obvious that the following points should receive special con- 
sideration in any revised scheme of training. 
= Bays should not be taken as apprentices, either with or 

without fee, unless they possess a sufficient general education.— 
In cases where employers are in doubt as to whether applicants 
for apprenticeship possess this knowledge, the local technical 
school authorities will probably gladly assist the employer by 
examining the candidate and making a report, without any cost 
to either the emplover or the candidate. Few boys under the 
age of 16 are physically fit for apprenticeship, and аз they 
usually leave the primafy schools at 14. they can spend two 
years at one or other of the day trade preparatory schools 
which are now being established in connection. with many 
technical institutes. There can be no comparison as regards 
probable future efficiency between two boys, one of whom has 
spent some vears, after leaving the primary schools, in a school 
where the whole instruction has been arranged specially with 
the object of increasing his usefulness to his emplover—i.e., in 
teaching him how to make use of his education as a useful tool 
in connection with his life's work— whilst the other has either 
done nothing since leaving the primary school or has earned a 
few shillings а week as a shop messenger or in some similar 
capacity, with the result that the greater part of his primary 
school education has been forgotten. 

During their apprenticeship, and as а necessary condition of 
it, boys should be required to attend certain specified classes in 
a technical school. There should be a properly arranged course 
of instruction for each year of apprenticeship, and attendance 
at it should be rigidly enforced. Also on the days or hours 
upon which the boys are required to attend technical classes, 
they should not be expected to remain at work for the same 
number of hours as on other days.—I\t is probably not generally 
known that the Department of Agriculture and Technical In- 
struction for lreland have quite recently revised the scheme for 
the administration and distribution of grants to evening technical 
schools, and in their new programme special provision and very 
liberal grants are offered to schools which develop a svstematised 
course of training, extending over several vears. "The present 
svstem, by which boys are expected to attend evening classes 
after they have done a long day's work, which generally neces- 
sitates early rising. is fundamentally wrong. because it demands 


a prolonged mental effort when the boy is physically tired. It 
is not reasonable to suppose that any but the most exceptional 
boys can respond to such a demand, and by making it we really 
defeat the object we have in view, because it is a well-known fact 
that the best results are always obtained in class work when 
the boys are physically fresh. In addition, there is the very 
serious objection that burning the candle at both ends must 
sooner or later injure the boys' health. 

The course of instruction to be followed during each year of 
apprenticeship should receive very serious consideration from 
employers, and should be drawn up by them.—rew educationa- 
lists are capable of arranging and conducting a course of in- 
struction which will be acceptable to the majority of employers, 
because they are generally too much in contact with the educa- 
tional side of the question, and it is very difficult for them to 
fully appreciate that from the point of view of the employer, 
who, in spite of himself, is forced to judge all proposals in 
connection with the management of his business by their profit- 
earning capacity, the educational aspect is of minor considera- 
tion, and the really important point is the capability of the 
training to provide him with efficient workmen. The admitted 
need for efficiently trained men is the educationalist's oppor- 
tunity, and he must do everything in his power to satisfy this 
demand, but he cannot hope to succeed unless he can associate 
"the employer with him. 

In their own interests employers must see to it that a suitable 
aystem of training is devised and put into operation; that the 
fads of individuals are not permitted to unduly hamper the 
proper working of the system: that the examinations and certi- 
ficates held and awarded by public examining bodies are arranged 
to fall in with the requirements of the system; and that the 
boys themselves are given every possible encouragement and 
assistance in making themselves profictent.—The matter is too 
important to be dealt with by individuals. It deeply affects the 
future of the profession, and as the large majority of electrical 
employers are members of the institute, he would suggest that 
an advisory committee on education be formed, similar to those 
already in existence in regard to other branches of the profes- 
sion, and that this committee shall carefully consider the matter 
and prepare a general scheme, leaving the details of organisation 
and management to the different local sections. In his recent 
inaugural address the president, Dr. R. T. Glazebrook, referred 
at considerable length to the question of standardisation, and 
gave some interesting extracts from Dr. Shadwell's recently pub- 
lished book on *' Industrial Efficiency," in which the conditions 
under which industries are carried on in England, Germany, and 
the United States—the three leading industrial countries—are 
compared. Аз Dr. Glazebrook says, the conclusions are not 
altogether in our favour, and he gives the following quotation :— 
“ England is like a composite photograph in which two likenesses 
are blurred into one. lt shows traces of American enterprise and 
of German order, but the enterprise is faded and the order 
muddled. . . . We. are a nation at play.” 

There are two points of special interest in the above remarks. 
First, in referring to the three leading industrial countries, 
England is coupled with two other countries whose industrial 
development, when compared with her own, is of recent growth ; 
and, secondly, of the three countries, the one which has had the 
longest industrial career is not the one which -appears best in 
the comparison. It is significant that in both the other countries 
education has been developed to a point almost unknown in 
England. 


Double-frequency Motor Generator.— The power-house at Ham- 
burg which supplies the Blankenese-Ohlsdorf siugle-phase railway 
is arranged for the su»piy of single-phase current at 25 cycles for 
the railway, and at 50 cycles for lighting purposes, and also a 
small amount of continuous current for excitation and auxiliary 
service. According to Elektrische Kraftbetriebe und Bahnen, 
these three separate networks are connected by a pair of motor- 
generator sets, each consisting of a continuous-current machine 
and two synchronous alternators, one for 25 and one for 50, cycles. 
Either of these three machines can act as motor to drive the 
other two. Thus the continuous current can either be driven 
by either of the alternating circuits, and used to charge the 
battery, or can be driven from the battery and cause either or 
both of the alternators to supply current to their respective 
systems at times of light load. The sets were built by Felten 
and Guilleaume-Lahmeyerwerke of Frankfurt. The rotors of the 
alternators, which are of 8 and 16 poles respectively, are built 
on the same shaft close together, so that the whole set has 
only three bearings. Each alternator in the large set is rated 
at 600 kw. at 6,500 vcits, and the continuous-current machine 
is designed for an output of 250 kw. at 220 volts. In the 
smaller set all three machines are for 250 kw., and both sets run 
at 575 r.p.m. 
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THE NEW ENGINEER-IN-CHIEF TO THE POST OFFICE 


AJOR W. A. J. O’MEARA, C.M.G., late R.E., 
Assistant Engineer at the Post Office, has been 
appointed to succeed Mr. J. Gavey, C.B., as Engineer- 
in-Chief. ` 
Major O'Meara, whose portrait we are able to give, 
was born in India in January, 1863. He was educated 
privately in England, and first intended to enter the 
Indian Civil Service, but eventually made up his mind 
to join the Army. He entered the Royal Military 
Academy, Woolwich, in March, 1881, remaining 
two years. In February, 1883, he was gazetted 
to the Royal Engineers, 
and proceeding to Chatham 
he attended the course of 
instruction at the School 
of Military Engineering, 
where һе obtained {һе 
Fowne medal. In March, 
1885, he proceeded to India 
and was attached to the 
Bengal Sappers and Miners. 
Whilst with this corps he 
saw service in the Burmah 
War, during which һе 
received severe wounds, 
permanently injuring his 
right hand. After being 
on the sick list for nineteen 
months һе was  subse- 
quently passed fit for duty, 
at home only, in June, 
1887, when he was ordered 


to Portsmouth. There he 
remained two years as 
superintending officer in 


connection with the recon- 
struetion of the fortifica- 
tions and coast defences. 
On the completion of 
his service at Portsmouth 
Major O'Meara joined the 
2nd Division of the Tele- 
graph Battalion, Royal En- 
gineers, as subaltern, and in 
1890, while with tnis bat- 
talion, he surveyed for and 
construeted the trunk tele- 
phone line through Kent, 
in connection with the London and Paris tele- 
phone service. This work occupied nine months, the 
line being completed in 1891. For his share in the 
work Major O'Meara received the thanks of the Post- 
master-General (the Right Hon. Sir James Fergusson, 
M.P.) as an official recognition of the able way in 


Photo by] 


which he had carried out the work in the face of 


many difficulties. Major O'Meara remained in the 
Postal Service until 1894, when he was offered the 
Assistant-Instructorship in Electricity at Chatham. 
He declined this appointment, however, preferring 
to take his turn for foreign service. In the same 


Masor Watrer А. J. O'Meara, C.M.G., R.E. 


year he was ordered to South Africa, where he was 
in command of the company of Royal Engineers sta- 
tioned there. In the summer of 1896 he competed 
at Cape Town for the Staff College, and won one of 
the vacancies allowed to the Royal rngineers. After 
spending two years at the Staff College in England, 
he subsequently returned to South Africa on secret 
service, prior to the war of 1899. On the declaration 
of war Major O'Meara was in Kimberley, where, in 
addition to being Intelligence Officer, he fulfilled the 
duties of Press Censor, Director of Telegraphs, and Chief 
Staff Officer during the 
slege. He was mentioned 
in despatches by Lieut.-Col. 
Kekewich for these ser- 
vices. After the relief of 
Kimberley, he joined the 
Army headquarters before 
Paardeberg, and accom- 
panied Lord Roberts into 
Bloemfontein, where he 
had to devote himself to 
matters connected with 
the Civil Administration. 
Later on he took charge 
of all municipal matters 
at Johannesburg, on the 
British occupation being 
effected, when Mayor, 
Town Council and Town 
Clerk were dispensed 
with, and for eleven 
months Major O’Meara 
controlled the various muni- 
cipal departments  single- 
handed. Оп the introduc- 
tion of civil government 
Major O'Meara remained at 
Johannesburg as Govern- 
ment Commissioner, Johan- 
nesburg апа district, and 
was ex-officio chairman of 
the first Town Council. As 
an appreciation of Major 
O'Meara's services, the 
Town Council of Johannes- 
burg have presented the 
town with his portrait. 

It was while on leave in England, in 1902, that 
Major O'Meara was offered the position of Assistant- 
Engineer-in-Chief at the General Post Office, conjointly 
with Mr. Roberts, on the retirement of Mr. Hookey, 
the then Engineer-in-Chief. This he accepted on April 
28th, 1902, and subsequently retired from the Army. 
He received the C.M.G. for the first phase of the South 
African War, and possesses the Queen's medal, with 
five clasps. Major O’Meara’s record is a striking addi- 
tion to the many brilliant careers which have initiated 
in the Indian military service, and we congratulate him 
upon his new appointment. 


[ Rheinhold and Thiele. 


COMPLIMENTARY DINNER TO MR. JOHN GAVEY, C.B., M.Inst.C.E. 


COMPLIMENTARY dinner was given on April 
llith at the Grand Hotel, Trafalgar Square, to 
Mr. John Gavey, on the occasion of his retirement 


fron the position of Engineer-in-Chief to the Post 
Office. The Right Hon. Sydney Buxton (Postmaster- 


General) was in the chair, and a large and distin- 
guished company were present, amongst whom were 
the following :— 


Mr. H. Babington Smith, C.B., C.S.I., secretary; Sir John 
Denison Pender, K.C.M.G.; Sir Robert Hunter; Dr. Glaze- 
brock, F.R.S.,; Mr. M. Е. Roberts, M.Inst.C.E.; Major O'Meara, 
R.E., C.M.G.; Mr. №. E. І. Сапе; Mr. Е. Gill; Mr. J. 
Ardron, C.B.; Mr. A. F. King; Mr. A. H. Ogilvie; Mr. J. J. 
Cardin, C.B.; Mr. J. C. Badcock, C.B.; Mr. Alexr. Siemens; 
Mr. R. K. Gray; Mr. H. R. Kempe, M.Inst.C.E. 


Letters of regret for inability to attend were received 
from Earl Granard, Sir William Preece, Sir J. С. 
D 
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Lamb, Mr. 5. С. Hooley, and other gentlemen, anu 


congratulatory telegrams addressed to the guest of the | 


evening were received from Herr Snydow, of the Ger- 
man Post Office, Mr. Marconi, and others. 


Mr. Gavey's connection with telegraph work dates from 1860, 
when he entered the service of the Electric and International 
Telegraph Co. At the time of the transter ot the telegraphs 
to the State in 1870, he was appointed superintendent of tke 
South-Eastern division, being later transterred to the Great 
Western subdivision ot the southern division. Subsequently he 
held the position of superintending engineer to the South Wales 
district, and in 1892 came to London, holding in succession 
the positions of chief technical officer, second assistant en- 
gineer-in-chief, assistant engineer-in-chief and electrician, and 
finally engineer-in-chief. Мг. Gavey is well known to many ot 
our readers outside the telegraphic world from having been pre- 
sident of the Institution ot Electrical Engineers for 1905-6. 


After the loyal toasts had been duly honoured, the 
PosTrMASTER-GENERAL rose to propose the health of 
Mr. Gavey. 


He said that they were met there to do honzcur to their 
friend and guest, Mr. Gavey. Everyone who had the oppor- 
tunity of knowing him personally had for him the greatest 
possible regard and warmest respect. He was glaa to think 
that on tnat occasion they had such a representative assembly, 
and he was glad of the opportunity of welcoming Messrs. 
Gaine and Gill, who represented the National Telephone Com- 
pany, who, like the Post Ottice, were carrying out a public ser- 
vice and public duty. Не desired to say a few words of his 
own personal feeling with regard to the guest of the evening. 
He had not a long personal knowledge and friendship of Mr. 
Gavey, but he had known him long enough to know that he is a 
man for whom one feels а personal regard and personal attach- 
ment, and à man who in whatever he does, does it admirably 
and does it zealously. He was glad to have the opportunity 
of saying what he felt with regard to him. Не was not going 
to deal with an historical review of Mr. Gavey's connection 
with the Post Office; it was known to all of them that he 
had had some forty-five years of service in electrical matters 
and some thirty-five years’ connection with the Post Oftice. 
Mr. Gavey had done great service in various respects—in regard 
to telegraphs, in regard to telephones, and in regard to wire- 
less telegraphy—since he had been in the public service, and 
ihey, as citizens of this great Empire, were grateful to him 
for the work which he had done in improving these various 
engineering works and engineering systems which, after all, 
are the life-blood of, and to the commercial advantage of, this 
great country. Mr. Gavey had done admirable work at the 

ireless Convention in Berlin, and he deserved their gratitude 
for that work. As showing the great strides that had been 
made in the engineering branch, largely under Mr. Gavey’s 
advice and control, he mentioned that in 1870 there were 
60,000 miles of telegraph lines, while last year they had ex- 
tended, under the Post Ottice, to no less than 785,000 miles. 
Twenty years ago the engineering expenditure was less than half 
a million, but during last year it was 25 millions, an expendi- 
ture which he ventured to say was not an extravagant expendi- 
ture, but was on an economical basis. Twenty years ago, while 
the whole of the engineering staff only numbered 700 persons, it 
now exceeded over 2,500, showing the enormous strides which 
had been made in regard to these matters. 

Mn. Н. К. Kempe, in supporting the toast, said :—It is now 
thirty-five years since 1 had the pleasure of making Mr. Gavey's 
acquaintance. At that period the telegraphs of the United 
Kingdom had recently passed from the hands of the companies 
into the hands of the State. Mr. Gavey acted as superintendent 
of one of the four districts into which the southern division 
was then divided, he having his headquarters at Bristol, and 
Sir William Preece (then Mr. Preece), who, I am sure, we all 
regret is not present with us this evening. being at Southamp- 
ton as divisional engineer. Shortly after I joined the service, I 
was instructed to proceed to Bristol and report myself to Mr. 
Gavey, and I must confess that I did so with considerable 
trepidation, being new in the service, and Mr. Gavey being 
quite unknown to me; but I have extremely pleasant recollec- 
tions of the kindness and cordiality with which I was received 
when I made myself known to him. At the same time I felt 
conscious that I was in the presence of a man of no ordinary 
personality, and a man of great strength of character, and I 
had an intuition that he was a man who was destined to come 
rapidly to the front. As time went on this feeling strengthened, 
and in conversation and gossip, which often took place amongst 
us, it was evident that fhe opinion was that Mr. Gavey was 
destined not only to rise very high in the service, but to even- 
tually occupy the very highest position. I do not propose to 
enter into details of. Mr. Gavey's life, and of his service to the 
State: facts speak for themselves, and the fact that Mr. Gavey 
has not only attained the position of Engineer-in-Chief of the 


Post Ottice, but also that he has occupied the important position 
of President of the Institution ot tlectrical Engineers, and that 
his Majesty the King conferred a mark of distinction upon him, 
speaks volumes. 1 may, perhaps, however, add that prior to 
Mr. Gavey's coming to London, when any important problem 
had to be considered in the Engineer-in-Chief's Otlice, it was 
invariably our custom to say, " Let us refer the matter to Мг. 
Gavey, and see what Ле has to say on the subject," and the 
opinion expressed by him, 1 need not say, proved of the utmost 
value. 1 have had the honour of serving under five Engineers- 
in-Chief : under Mr. R. S. Culley, who connected the past with 
the present; under Mr. Edward Graves, well known for his 
great financial ability; under Mr. (now Sir William) Preece, 
whose abilities are so well known to you; under Mr. James 
Hookey, whose grasp and knowledge of all matters of detail 
covering the whcie history of the telegraph system was remark: 
able; and lastly, but not least, under our guest, Mr. John 
Gavey. As chiet succeeded chief, so did the ditticulties of the 
work, so did the responsibilities increase. At the present time 
I think I may say without exaggeration that the post of 
Engineer-in-Chief is anything but a sinecure. Not very long 
ago, І was endeavouring to distract my mind from matters 
otticial and matters scientific by turning over the pages of a 
volume of ‘‘Sketches from Puhek and here 1 may remark, as 
the eye of the Postmaster-General is upon me, that ] was not 
doing this in otlicial time—when my attention was arrested 
by a picture which struck me as being extremely humorous, more 
so, perhaps, from the cleverness of the drawing than from the 
words at the foot; the scene represented was that of the library 
of a Cabinet Minister, the table was piled mountains high with 
official documents, some opened and some unopened, the chairs 
were similarly covered, ani the tloor was strewn with docu- 
ments of all kinds; looking at the scene in amazement and 
consternation was а new footman, who remarks: ** Well, if this 
is what master has to attend to, thank the Lord I am not Prime 
Minister." I have no doubt whatever that had the picture I 
have delineated been drawn at the present day, the words 
spoken, with some modifications in the surroundings, would have 
been ''Thank the Lord I am not Engineer.in.Chief to the 
General Post Office." 

Mr. Gavey, on rising to reply, was most enthusiastically 
received, and spoke as follows :—''It is difficult for me to find 
words to express fully my feelings for the kind reception you 
have given me to-night. І think that if I were to take every- 
thing that I have heard said to-day at the Post Ottice seriously 
to heart, I should go home a very vain man. All I can say 
is that, in my small way, I nave attempted to do my duty. No 
man can do more, and if my efforts have been appreciated, it 
is a source of great satisfaction to me. Му period of service 
may be said to date back to the early days of telegraphy. 
] received my first appointment in February, 1861. It is 
perhaps a curious incident that in that month of February. 
1861, the old semaphore telegraph, which was then working 
between the Mersey Dock, Liverpool, and Holyhead Mountain, 
was abandoned, and replaced by the electric telegraph, and. 
therefore, I think I may perhaps say that my period of 
service extends from the death of the semaphore telegraph down 
to the present development, to which I may briefly refer a 
little later. At the period to which I refer the electric tele- 
graph was comparatively in its infancy. It was but partially 
developed, and onlv the large towns were served by telegraph 
offices situated in the towns themselves. Most of the smaller 
towns were served by the railway telegraph, and the citizens had 
to go down to the railway stations to despatch their telegrams. 
Submarine telegraphy was likewise in its infancy. А certain 
measure of success had been attained in the laying of shallow- 
water cables, but submarine cable laying, so far as deep-sea 
work was concerned, was a failure, and those interested in 
the enterprise had been confronted with disaster. The attempt 
to bridge the Atlantic in 1856 had failed, and the further 
attempt to connect Great Pritain with our Indiin Empire had 
likewise come to grief. But. gentlemen, I think I тау sav 
there were giants in the world in those davs— giant canitalists 
who were prepared to risk their money in the development 
of great commercial enterprises, and not to form a corner in 
wheat or some other necessary article of commerce or con- 
sumption. There were gi»nts amongst electrical eneinoers — 
names which were honoured by those who knew the owners in 
the early duvs. names that are honoured bv the younger gene- 
ration that have only read of them: and the combined work 
of those giant capitalists and those giant engineers led to 
the success which we all have lived to see. They established 
for the time being a great monopoly in submarine cable-making. 
they laid cables due to Pritish enterprise and British capital 
over the whole of the world. and for vears they maintained a 
monopoly in cable communication that was the envy of everv 
other nation. Whilst this was being done our system of land 
telezraphy gradually grew. and a great sten in advance was 
made when the Post Оћсе acquired the telegraph service in 
1870. The extension of telegraphs into the centre of towns 
that un to that period had been so limited was carried out in 
every considerable villave throughout the country. and from 
that date until comparatively recently the history of the Post 
Office telegravhs was one of continued growth and develonment 
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and continuous increase in traflic. Unfortunately, as the Post- 
master-General has said, the youngest daughter of the telegraphs 
came in, and since then there has been a tendency to elbow 
the father aside, to encroach on his traffic, to encroach on his 
wealth, and what the outcome will be one cannot say, but 
there is no doubt that, for good or for evil, this great system 
of teiephonic communication has not only come to stay, but 
it will certainly grow to an extent that I think few of us 
can imagine. It has been my good fortune to visit the United 
States on two occasions—on the last in very pleasant com- 
pany—in connection with the development of the telephone in 
America, and it is only within the last day or two that I have 
received а return showing the growth oi the Bell Telephone 
Co. The figures are marvellous. Аз recently as 1897 the 
number of telephones provided by the associated Bell com- 
panies was 550,000, whilst at the beginning of the present 
year the number was over 3,000,000, and this does not make 
any allowance for the telephones that have been provided in 
the United States by the independent companies. Well, gentle- 
men, it has been my good fortune to witness this enormous 
growth of the telegraphic and telephonic industry, and to see 
the birth of what has been boomed as one of the greatest 
wonders of the age—wireless telegraphy. must confess that. 
to my mind--if I may be allowed to express an opinoin on the 
subject—telephony is a far more wonderful feat than wireless 
telegraphy. But, though this telegraphic branch of electrical 
engineering has grown to a degree that could not have been 
foreseen in my early days, it is but a part of the growth of 
the great electrical industry of which I am proud to be asso- 
ciated with one small branch. Within the last 25 years, elec- 
trical enterprise and electrical industry have spread into every 
branch of manufacturing work; in some cases electrical engin- 
eering has absolutely modified the old-fashioned practice, and 
| think I may say that there is not a single branch of ordinary 
mechanical industry at the present moment in which electrical 
engineering does not take a more or less leading part. In what 
respect that growth will continue it is impossible to say, but 
that it will continue I think there is no doubt whatever. Now, 
gentlemen, as this great gathering is, to a certain extent, a 
personal one, in so far as you have honoured me by meeting 
me here to-night—not, I hope, to bid me farewell, but to 
bid me God-speed in any other work that I may eventually 
undertake, I should like to express the warm feelings of grati- 
tude with which I regard you all, and which I feel for the 
great honour you have done me to-night. Оп another occasion 
in the course of to-day I had to express my gratitude for the 
warm feeling of friendship I felt for my old colleagues at the 
Post Ottice, and more especially for my able staff — without 
whose aid I certainly could have done very little—who have 
supported me most loyally from my early days in the Post 
Office service up to the present moment. Now, gentlemen, to 
this larger audience I think I ought to express a similar feel- 
ing of gratitude. Whenever it has been my business to appeal 
to the heads of other great undertakings for advice or assist- 
ance, it has always been given to me in the most cheerful 
manner. Then, turning for a moment to the great institution 
which represents the electrical industry, how much I am in- 
debted to that institution. For years I was buried in the 
provinces, although an early member of the institution, and 
when I came back to London in 1892 I was almost a stranger 
to the members of the institution. Practically the old gene- 
ration had passed away, and I was received by а new one, but 
that made no difference, My friends of the institution took 
me by the hand, they honoured me by giving me office after 
оћісе, until they promoted me to the highest honour they could 
confer by making me their president." 

Mr. W. E. L. Gatne, in proposing the toast of the ‘ Post 
Otce,” asked by what irony of fate had he of all men been 
called upon to propose the toast of the Post Ottice. It had 
been his daily duty for the past fifteen years to anathematise 
the Post Office and all its ways. He thought everyone would 
agree what a vast organisation the Post Oflice really was, and, 
when one considered the extraordinary amount of work, the 
extraordinary organisation of the Post Office, how that work 
was done, and how well it was done, he thought that one was 
justified in saving that the Post Office is a great апа wonderful 
institution. On looking into the facts, he found that the first 
Postmaster-General was appointed by Henry VIII.—at the high 
salary of £50 per annum. Sir Robert Hunter suggests that 
he eventually lost his head, but he (the speaker) could not 
say. The first secretary to the Post Office was appointed in 
the year 1694; he again was appointed at the somewhat high 
salary of £100. He could mot refrain from pointing out what 
visions of delight the present Chancellor of the Exchequer 
would experience were he enabled to pav the higher officials 
of the present day on a similar scale. There would be little 
doubt that the promised reduction in the income tax would 
soon be а fait accompli. The Post Office now employed close 
en 200.000 people, and when they considered how smoothly 
the whole thing worked, he thought it spoke volumes for the 
organising power of the men who had built uo that great 
institution, and he had no hesitation in saving that the Post 
Orfice telegraph system is superior to anv telegraph system in 
Europe. 


Notwithstanding the enormous volume of business the Post 
Oftice already undertakes, in a comparatively short period the 
Post Oflice was going to take over another great business. The 
telephones of the country, Parliament had decreed, are to be in 
the hands of the State, and that would add something like 
20,000 to the staff of the Post Оћсе. That was not the time 
or place to discuss that transaction, but.he would say this, that 
in the intervening period there were many and most ditticult 
problems which had to be solved. He had the pleasure to couple 
with the toast the name of Mr. Babington-Smith, Secretary of 
the Post Осе. He had had business negotiations with thau 
gentleman in connection with the purchase of the National Tele- 
phone Company's undertaking, and would say that, although he 
always entered the Post Ottice when he had to see Mr. Babing- 
ton-Smith with fear and trepidation as to the result, he had 
always found him a pleasant negotiator. 

Mr. Вавіхстох-5мітн, in replying to the toast of the ''Post 
Ottice," said that the proposer of the toast gave us rather to 
understand that the activities of the Post Ottice are somewhat 
out of place in connection with the telephone; but I am not 
sure that even there we have not a certain utility from the point 
of view of the National Telephone Company. When there have 
been complaints of failure of service in connection with a trunk 
call, I have sometimes seen an answer from the National Tele- 
phone Company saying, ‘‘Our apparatus and service was entirely 
free from fault; you had better inquire of the Post Office." I 
must admit, in return, that I have occasionally seen reports from 
our own officers with reference to similar complaints, saying, 
“The trunk wires are in admirable order; you had better in- 
quire of the National Telephone Company." Speaking seriously, 
we have every reason to be grateful for the way in which the 
toast was proposed and the way in which it has been received. 
We have every reason to be satisfied with the impression which 
Mr. Gaine says has been produced upon him by the manner in 
which our sometimes ditlicult relations have been conducted ; and, 
in thanking him for the way in which he has spoken, I can 
certainly say in reply that while we have endeavoured to con- 
duct difficult negotiations straightforwardly and in a reasonable 
manner, we have met with equal straightforwardness on the part 
of the National Telephone Company. Whatever may be the 
merits or demerits of the Post Oftice, I will only add that so 
long as we have men like our guest of the evening at the head 
of great branches of the Post Office service, so long as we have 
men of his ability, of his uprightness, and of his devotion to 
duty, I think we need not be much afraid of public criticism. 
I should like to take this opportunity of expressing once more 
my great feeling of regard and esteem for the retiring Engineer- 
in-Chief of the Post Ottice. Т regret that my ofticial connection 
with him is now coming to an end, and I heartily echo the 
wishes that have already been expressed that he may have 
health, long life, and happiness in the retirement to which he is 
now going. 

Str RoBERT HUNTER, in proposing the toast of “The Visitors," 
alluded to the fact, already referred to by Mr. Gavey, that the 
lnstitution of Electrical Engineers had passed upon their guest 
the great and unprecedented compliment of орот their 
general meeting, so that the members might have the oppor- 
tunity of being present to do honour to their friend and past 
president. He further referred to the distinguished visitors 
present, amongst whom were Sir J. Denison Pender, who had 
done such valuable work in connection with the development of 
submarine telegraphy; and Dr. Glazebrook, F.R.S., who was 
such a distinguished luminary in the scientific world. 

Sir J. Denison Penxper, K.C.M.G., and Dr. GrazkBRROOK, 
F.R.S., replied, and stated that they experienced the greatest 
pleasure in being present to do honour to their friend, who was 
an ornament to his profession, and deserved the best wishes of 
all in his well.earned retirement. 

The speeches were interspersed with an excellent musical 
programme. 


A New Post Office Clause in Tramway Bills.—A conference 
of municipal tramway authorities was held in London on 
Friday to discuss the new clause which the Postmaster- 
General is seeking to introduce into all private Tramway Bills, 
giving him the right to use electric tramway standards for the 
support of telegraph wires. The clause is rather wide in its 
wording, and under it the poles may be lengthened, adapted, 
and altered for the purpose (at the expense of the Post Oftice), 
provided that no obstruction to the traffic is thereby caused. 
At the present moment it is being sought to insert the clause 
in the Tramway Bills of the London County Council and the 
Glasgow, Manchester, and Shetheld Corporations. Fifty 
municipal tramway authorities sent delegates, and a resolution 
was passed asking the Postmaster-General to receive а deputa- 
tion. The resolution was proposed by Mr. J. M. McElroy, 
General Manager of the Manchester Corporation tramways, 
and was seconded by the Town Clerk of Derby. In the mean- 
time, the clause will be opposed. It would appear that tram- 
way authorities are not averse to mutual arrangements being 
made. but object to a Parliamentary power being introduced 
in this way. 
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THE MECHANISM OF POWER TRANSMISSION FROM ELECTRIC 
MOTORS 


К. W. L. SPENCE commenced his paper, read оп 
M February 19th, 1907, before the Institution of Engineers 
and Shipbuilders in Scotland, by saying that very shortly after 
having been asked to contribute a paper, he had had an experi- 
ence which determined his assent and the subject at the same 
time. An endless rope haulage gear was required to be driven 
by a rather high speed electric motor, the particular arrangement 
involving a geared speed reduction exceeding 100 to 1. After 
mature consideration it was seen that a worm-wheel drive com- 
bined with a single-reduction spur gear offered advantages over 
other alternatives, and as the cost was estimated at a reasonable 
figure, specifications completely detailed as regards the gearing, 
and, therefore, relieving tenderers of all responsibility other 
than for workmanship and material, were issued. The offers 
received made it clear that few colliery plant makers had any 
knowledge of efficient worm gear; and one of them, a first-class 
engineer in his own line, regarded its use for the purpose then 
in view as absurd; indeed, he went the length of asking for an 
invitation to see the fireworks when the plant was started. up. 
The object of the paper was, first, to bring or keep before 
engineers possible alternatives to the commoner methods of 
power transmission from electric motors, so that these latter 
shall not become stereotyped to the exclusion, by sheer forget- 
fulness, of those means which, although not of universal applica- 
tion, still offer decided advantages in certain cases. The plan 
adopted is to show illustrations of actual transmissions—mostly 
selected as examples of good practice, while a few are shown as 
embodying features in combination to be avoided. 
Belt Drives.--Everyone knows all about belt driving, and 
Figs. 1, 2 and 3 show the radically different methods adopted 
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by three prominent firms to accomplish the same end; the con- 
nection of a motor overhead to a swing saw below. In the 
first case (Robinson) the motor is fixed and the saw swings 
about the axis of the same, so that the belt tension is constant. 
In the second (United Engineering Company) the motor is 
similarly mounted, but the saw swings about an axis below the 
motor—the belt tension being increased as the saw is brought 
up to its work and relieved when not cutting. It will be 
observed that this method lends itself to tightening the belt 
at any predetermined position of the saw, and, by a small 
adjustment of the motor base, the wear of the saw can be 
compensated so far as this detail of the belt drive is concerned. 
In the third (Clifton and Waddell) the motor and saw are 
mounted at opposite ends of the same pendulum and swing in 
unison with constant belt tension. This latter is an interesting 
example of translatory motion of the motor, but it does not 
appear to have any particular advantage other than that of 
balancing to some extent the weight of the saw frame. The 
application of belts for driving swing saws is considered a 
typically good one, as no other method appears to offer equal 
advantages. (The use of a silent chain is out of the question, 
on account of the extremely high belt speeds, running, in certain 
cases, up to 7,200 feet per minute.) 

The modern tendency in machine-tool equipment is to have a 
positive connection between the motor and its work, and in 
principle this is unquestionably right as tending to define speeds. 
But just as in the old days when single-phase electric distribu- 
tion for lighting purposes inevitably led to all descriptions of 
poor steam engineering. so the indiscriminate use of three-phase 
motors (and equally of girect-current motors inappropriately 
wound) involves, at the present day, the retention of methods 
which permit of slip between the driving and driven members. 


In so far as slip means not only absolutely wasted energy, but 
also loss of capacity, as well as wear and tear, it is to be 
strenuously avoided wherever possible. 

Fig. 4 (Craig and Donald) is for present purposes to be taken 
as representing & typical shipyard tool dmven by a fly-wheel 
kept spinning by the motor—that is how all heavily fly-wheeled 
machines are to be regarded as operating. А fly-wheel to be 
of efficient service must alternately accumulate and deliver up 
its stored energy, and it cannot possibly do so without alter- 
nately rising and falling in speed of rotation, not necessarily 
in average revolutions per minute, but certainly in angular 
velocity. 

The most efficient motor, therefore, from this, the principal 
point of view, is the one the speed of which varies inversely asthe 
load. Practical considerations set upper and lower limits, but 
within these the speed should bear a straight line relation to 
the output. The speed of a shunt-wound direct-current motor, 
and of polyphase motors generally, tends to be constant, the 
variation between no load and full load of a good 20 h.p. 
machine of either class is of the order of 5% per cent.; and as, 
owing to frictional losses in the tool, the variation of external 
load is only, say, 50 per cent., the actual speed variation of 
such motors is about 2 per cent., increasing somewhat if remote 
from the electric supply centre. "This 2 per cent. difference in 
speed is wholly inadequate to develop any useful effect from 
the fly-wheel, and, in consequence, the motor tends to take up 
almost the whole of the load fluctuations—usually with disastrous 
results. It is just here that relatively poor practice steps in 
and saves the situation. А belt drive with short centres, small 


arcs of contact and not too tight at that, is quite а good thing 
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to use with shunt-wound direct-current and standard polyphase 
motors on punching and shearing or similar fly-wheel machines ; 
for as the fly-wheel in giving up its energy begins to slow 
down, the motor tending to continue at normal speed and 
taking more than the corresponding current to produce it, would 
develop an enormous overload torque were it not for the belt 
slipping at such times. Reverting then to Fig. 4, it may be 
said that this drive is really quite appropriate with polyphase 
motors and with shunt-wound direct-current motors, the use of 
which latter, though by no means unknown on the Clyde, is 
altogether indefensible for the purpose. 

Later on, when dealing with chain drives, appropriate means 
wil be indicated for positively connecting invariable speed 
motors with variable speed fly-wheel machines. 

Fig. 5 (Tangye) illustrates a drive, believed to have come 
originally from America, which the author has applied to several 
machines; it is by no means a bad one for ordinary planers in 
which fly-wheel action plays a large part. 'The quick return 
stroke is worked from a pulley on the high-speed motor shaft, 
and the cutting stroke from a pulley on a geared shaft which, 
running in the opposite direction and at a slower speed, obviates 
a crossed belt, and with large pufleys improves the driving 
power of the belt. In all such arrangements it is of vital im- 
portance to reduce to the limit the weight of reversing pulleys, 
which should be of the all-steel built type. The driving pulleys, 
but especially that on the motor shaft, should be as heavily 
rimmed as possible, while loose pulleys should be smaller in 
diameter than the fast ones. If direct current, the motor should 
be well over-compounded ; if three phase, it should be of the 
slip-ring type, and the maximum load at reversal will be greatly 
reduced, without seriously impairing the all-day efficiency, if a 
small amount of resistance be left permanently in circuit. 
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Direct Coupled Drives.—' The use of electric motors running at 
the same normal speed as that of the power consuming device is 
rightly becoming more common every year. Of almost every 
piece of mechanism it may be said that the slower the speed of 
operation the greater is the ultiniate satisfaction; and there can 
be no doubt but that relatively slow speed motors are more 
desirable tools than those running at very high speeds and 
necessitating much mechanism to reduce them. 

Within the last three or four years there has been one very 
noticeable development in the opposite direction, namely, a 
call for motors running at higher speeds of rotation than could 
at first be obtained. Centrifugal pumps for high lifts very 
commonly have speeds of 1,000 revolutions per minute or more, 
quite irrespective of the size of the pump and of the motor 
required to drive it; 1,000 h.p. at 1,200 r.p.m., for example, is 
not a limiting case. This demand, however, is special, and does 
not affect the broad preference for generally slower speeds; 
indeed, several users of these very high speed motor turbine 
pumps have expressed a determination to instal slower speed 
equipments for their future requirements. 

The extreme beauty—in the mechanical sense of directness 
and simplicity—of a good coupled moderate speed drive, is 
admirably shown by the horizontal band log saw, Fig. 6 
(Ransome). 'The motor in this case, as will be seen, is not 
merely attached to the band saw spindle, but is built round 
it. An actual photographic print of the machine taken when 
running : shows the complete absence of vibration with 
the saw running at 7,000 feet per minute. It will be 


noted that the elemental simplicity of this drive is attained 


by taking advantage of the portability of the motor—here 
limited to one direction of motion. Other things being equal, 
it 1s not good practice to build the motor homogeneously into 
thé tool; but in this case the amount of special work is во 
small and the advantages are so great that the departure is 
amply justified. 

Another good example of direct coupling is furnished by the 
radial drill, Fig. 7 (Kendall and Kent), in which the translatory 
motion of the motor is seen in a somewhat unusual form— 
swinging about a vertical axis in line with the motor shaft. 
The general arrangement is commendable in that any standard 
motor can be used. ' 

As will be developed subsequently, the driving of centre lathes 
is not a simple problem, and silent chains have been much used 
for the purpose; but by far the neatest solution, for new 
machines at any rate, is probably that represented by Fig. 8. 
The variable speed motor with a 2 to 1 range is carried well 
above the floor level on a stool, cast as an extension of the 
cabinet base, and is coupled to a special shaft with two or more 
alternative pinions, through which power is transmitted in the 
way more or less common to all geared headstocks. The out- 
standing feature is the disposition of the motor in line with the 
lathe bed, so that the occupied floor area is a regular floor-space- 
economising, as distinguished from an irregular, floor-space- 
wasting figure. The arrangement permits of the use of any 
standard motor. 

Flexible Shaft Drives.—An example of flexible shaft drive for 
portable tools was also illustrated in the paper. 

Direct Coupled Vertical Shaft Drives.—The normal direct 
coupled plant has a horizontal shaft, but, particularly since 
the introduction of first-class ball bearings, the vertical shaft 
motor has found a considerable field of application, mainly for 
centrifugal pumps and centrifugal separators. An example of 
the latter is shown by Fig. 9 (Pott, Cassels and Williamson). 
The general arrangement and many of the details, as well as 
the mode of operation of these machines, are highly interesting. 
The character of the load, too, is peculiar. Initially it consists 
almost entirely of acceleration; friction plays a very small part, 
and subsequently on the attainment of speed it consists almost 
entirely again of windage, thereafter the work of separation 


being soon completed, the power is cut off and braking is resorted 
to for prompt stopping. 

As to the construction; the vertical armature of the motor 
is suspended from the upper end by a compound thrust and 
journal ball bearing, the lower end is centred only in a plain 
ball bearing, both rigidly fixed. The separator basket is simi- 
larly suspended from the upper end of its spindle; the lower 


end is altogether free and in operation owing to the inevitable 
dis-symmetrical loading, it vibrates considerably. The relative 
motion of the two shatts makes a rigid coupling impossible; a 
flexible positive coupling would offer no difficulties, but the 
makers of these machines have done very much better by con- 
structing the coupling as a full automatic friction clutch of the 
type introduced many years ago with single-phase electric 
motors. The clutch is composed of three members—an inner 
spider fixed on the motor shaft, a drum surrounding it, and 
ponderable masses rotated by, but not fixed to, the first member ; 
in other words and appropriately, a pure centrifugal friction 
clutch. The beauty of this device, in this particular application, 
is seen in the resulting abolition of all starting and accelerating 
switch gear as ordinarily understood. Each motor is controlled 
from a single main switch only, fitting the machines for the 
least skilful attendance. Taking the case of a direct-current 
motor: it is series wound either wholly or with an excessively 
smal] amount of shunt excitation, and when switched full on 
runs successfully without sparking, because initially there is no 
external load; the friction weights are not thrown out until 
appreciably after the motor has started, and then they slip 
owing to insufficient centrifugal force. Even when the motor 
is up to speed, they still slip until the basket is fully accelerated ; 
thus the load is applied with perfect graduation and yet the 
coupling drives practically solid in the end, for the necessary 
torque has then fallen to that of windage only. The windage 
load is, without adventitious aid, fortunately quite enough to 
keep the top speed of series motors within safe limits. 

Another application of vertical spindle motors is for driving 
certain classes of pumps. The general arrangement is very like 
that last described, except that the clutch is replaced with pin 
couplings—not bolted—the intention being to carry the weight 
of the motor, shaft, and pump impeller each on its own thrust 
bearings. This arrangement of submerged pump, working in the 
same power-house with the more usual one of motor and pump 
above high-water level (and provided with auxiliary vacuum 
pump for the suction pipe) is greatly preferred to the latter. 
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A test made of a 20 ft. length of 23 in. vertical shaft sus- 
pended from the top and guided by two additional! ball bearings, 
showed that to spin it continuously at 900 revolutions per minute 
only absorbed 0'133 b.h.p. 

In this connection mention may be made of the fact that, 
although well known and occasionally seen, ball and roller 
bearings are not nearly as often used as they should be in the 
transmission from electric motors. The author is using roller 
bearings in the ordinary way, and also for the main bearings of 
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an endless haulage gear, the speed of which, seven revolutions 
per minute, was considered too low for satisfactory operation 
with self-oiling brass-bushed plummer blocks. 

Before leaving the subject of direct coupling, attention is 
called to the large cross compound air compressor, Fig. 10, 
which has a peculiar interest as exemplifying on no small scale 
the very common misapprehension of fly-wheel action. The slow- 
speed motor mounted direct on the crank shaft is of the syn- 
chronous type which, as is well known, revolves with an angular 
velocity corresponding exactly with that of the generator, and, 
therefore, absolutely independent of the cyclic variations of 
-crank-shaft effort. A fairly large and heavy fly-wheel has been 
added. Secing that the angular velocity is, by hypothesis, 
invariable, it is, however, inconceivable that the tly-wheel can 
either store up or give out a particle of energy. Had the motor 
been compound wound for continuous current, the case would 
have been entirely changed, and the fly-wheel would have 
performed efficient service. 

Spur Wheel Drives.—Of all the numerous methods of positive 
transmission, spur gearing is certainly the most common. It is 
none the less not always well done. Fig. 11 (Vaughan) is a 
good example of plain, straightforward spur gear applied to a 
25-ton crane crab. Attention is directed to what at first sight 
appears to be merely the large number of teeth; on a closer 


inspection, the large gear reduction; but finally and in essentials, 
is the largeness of the ratio width of wheel face to pitch of 
teeth. This feature, a very desirable one in all electric motor 
gears, as tending to quietness and smooth running, is particu- 
larly so with direct-current equipments where vibration is not 
conducive to the best commutator performance. Bearihg in mind 
that crane motor speeds are very low, it may be inferred that 
the gears shown run almost noiselessly, and, in fact, they do so 
operate even with steel pinions. In general, the use of metal 
pinions for the first motion gear is not to be commended, the 
exceptions being where the motor speed is low, the pitch very 
small in relation to width of whcel face, or where the wheels 
are totally enclosed in an oii-tight gear case. 

An excellent example of total enclosure is the standard 
traction motor, of which Fig. 12 (Dick, Kerr) is typical. The 
pinion is of forged steel, and the wheel of cast-steel running 
with grease lubrication, the gear reduction being of the order 
of, but never exactly, 5 to 1. Some standard motors run at 
a slightly slower normal speed, and have reductions of about 
478 to 1. The feature which originally made traction motors 
a success is the Sprague suspension. The motor is hinged on 


the car wheel axle, on which half its weight is carried as a 
dead load, the other half of the motor weight is suspended 


m 


through springs from the truck so that the motor has freedom 
of limited motion round the axle, which can, therefore, rise 
and fall without disturbance of the gears. The Sprague sus- 
pension is sometimes used for stationary work, where it has 
the effect of an elastic coupling and relieves the controller, the 
motor and gears, of some of the shocks of irregular load or of 
reversal. Fig. 15 (Lancashire Dynamo and Motor Company) 
shows it applied for an analogous purpose—that of preventing 
vibration from the power hammer reaching the motor. 

Reverting to the question of pinions, ordinarily a raw hide or 


paper pinion is much better than a metal one. Both materials 
named, apart from their surroundings, are utterly unmechanical ; 
they depend absolutely on outside support to carry load, and 
whenever axial compression is relieved, the teeth bend over, 
lose their true form, become noisy, and rapidly deteriorate, 
unless the load is light out of all proportion to dimensions. 
The weak point of most built pinions is the shrouding—the side 
plates are not usually stout enough to hold the hide or paper 
up to its work. The very few failures (all several years ago) 
out of an extremely large number of applications of which the 
author has cognisance, were due to thin side plates necessarily 
accompanied by inadequate compression. "This question is, ot 
course, very much one of the point of view, for if, as indicated, 
the general wheel dimensions are chosen so large that the tooth 
load is light, then correspondingly lighter side plates may 
answer, but unquestionably that is expensive design. The 
author's practice, which has been quite successful in respect ot 
smallness of wear, has commonly been to load the pinion as if it 
were of cast-iron, and under such conditions the standard side- 
plates are not adequate. Without being able to justify it 
theoreticallv, he has found that the empirical formula 


t" 05 P’+0:025/D +025" 
where t=thickness of side plate, 

P = circular pitch of teeth, 

D pitch diameter of pinion, 


agrees closely with heavily loaded successful pinions designed 
in a wide range of sizes by eye—that is, to look right mechanic- 
ally when drawn out full size. 

In the design of any pair of motor gears, the determination of 
the ratio, width of face to pitch of teeth is of prime import- 
ance. For cheapness, the ratio must be small, for every other 
consideration it should be large. The old mill-wrighting pro- 
portion of 3 to 1 or thereabouts, appropriate with cast wheels, 
is inadequate to meet present day requirements, and it is no 
uncommon thing to find the working width of wheels equal to or 
greater than six times the circular pitch. The problem is to 
find a mean between the cheap, but noisy, and the more expen- 
sive silent wheels. 'The determining factor is the peripheral 
velocity in ordinary wheels and the speed of meshing in complex 
forms. Starting with a minimum ratio of 3 to 1 for no velocity, 
ending with 64 to 1 for 2,500 ft. per minute, and aiming at 
between 5 and 53 to 1, which are known to be good proportions 
for the range of moderate speeds ordinarily met with, the author 
sketched out some years ago a curve to systematise his work. 
This curve is now found to agree with 


R-34-0:05/V 
where R=ratio of wheel face to pitch of teeth, 
V=peripheral velocity or speed of meshing in feet per 
minute. 


This rule is again empirical, and has no other justification 
than that it agrees with a lot of successful and economical 
examples, and cannot in any case be very far from basic fact. 
In applying it, the limitation of available shaft length has to 
be kept in view, as also the possibility that with great over- 
hang an outer bearing may be necessary. Regarding the strength 
of, or permissible loads on spur-wheel teeth, the writer has for 
very many years used with complete success the methods of 
Wilfrid Lewis, and would confidently recommend their adoption 
to those who, and their name is legion, in the design of gearing 
have hitherto relied on mill-wrighting data, which take по 
account either of peripheral velocities or of the number of teeth 
as affecting the permissible tooth load. 

The following examples serve to show the difference between 
Lewis and millwright tooth loads for a wheel of 1 in. circular 
pitch by 44 in. width of face, of cast-iron :— 

Millwright Loa. 


No. of teeth P.L. Velocity. Lewis load lbs. нрР—Ё°В5 нр РРЪХ 
in wheel. Ft. p.m 15° involute. ~ 1000 ^ 1000 
13 0 2550 149 565 

13 600 1270 149 565 

13 1200 820 149 565 

21 0 3250 149 565 

21 600 1630 149 565 

21 1200 1080 149 565 

21 1800 810 149 565 
Rack 150 3500 149 565 


One method of fixing an unknown dimension is to ‘‘Make a 
guess, double it, and add 50 per cent.," and this table goes 
far to show that the chances are that it will as occasionally be 
right as are the generally accepted rules. 

Among plain spur-geared drives with raw-hide pinions, Fig. 
14 (De Bergue) is of interest in that it serves to bring out 
admirably the freedom from restrictions of the designer of 
motor-driven special tools. This plate-shearing machine is 
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mounted on a roller-borne turntable, and is thus enabled to meet 
half-way at least unwieldy plates coming from every direction. 

. Fig. 15 is an illustration of a machine, entirely successful 
from the operator’s point of view, and yet embodying features 
in combination to be avoided. 'Гһе motor is of the squirrel-cage 


polyphase type, with, as already pointed out, a strong tendency 
to constant speed regardless of load, and here it is positively 
geared to a tool designed to work by fly-wheel action, that is 
essentially one regularly going through cyclic changes of angular 
velocity of the order of from 15 to 20 per cent., or more. The 
two things are incompatible, and result both in the motor being 
considerably larger than it should be and in its being subjected 
to very heavy overloads, while the fly-wheel is of no substantial 
service, and might be removed without serious detriment. A 
good feature is the appreciable length of shaft between the 
fly-wheel and the nearest gear. 

Idler Wheel Drives.—The interposition of an idler between 
motor pinion and driven wheel, to make up the distance between 


——— — 


ways (steady pins locate exactly each position), the raw-hide 
pinion engages with the internal wheel surrounding and forming 
part of the fan half coupling; and the fan is then driven at 
78 per cent. of the motor speed, say, 450 and 222 r.p.m. pro- 
ducing respectively 14 and 3 of an inch water gauge, which are 
considered adequate for full and reduced ventilation during 
development, while the higher pressures will meet the same 
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requirements when the mine is completely opened out, with the 
advantage that the drive 18 then direct. 

Fig. 19 (the author) is an electro-magnetic friction clutch 
reversing gear for a planing machine. The motor pinion 
engages constantly with the internal, as well as with the ex- 
ternal wheel: the former drives the slow-speed cutting stroke, 
and the latter the higher speed return stroke. Both of the 
wheels normally run free, and the circuits of the electro- 
magnetic clutches are so arranged that only one can be engaged 
at a time. This gear is more compact than others for the 
same purpose, and does not share with the reversing motor 
equipment the defect of abnormal current consumption at the 
end of every stroke. The gear is not applicable with polyphase 
motors, but can be used with direct-current motors for equal 
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centres fixed by other considerations, is sometimes preferred to 
à chain drive. The system has not infrequently been used in 
this country, but is much more common in the United States. 

Where gears of any kind are exposed to much dust, they may 

with advantage be completely enclosed; under less severe con- 
ditions, and to prevent accidents in exposed positions, they 
should be substantially guarded. Cast-iron guards are ргеѓег- 
able in most cases, but are not justified commercially except 
on repetition jobs and on very high class work. Fig. 16, from 
the author’s practice, shows a double reduction spur-geared 
mine pump with sheet-iron guards over wheels and crank shaft. 
Incidentally the pump is fitted with forced lubrication to main 
bearings, crank pins, and crossheads; and the crank-shaft guard 
Serves as a cover for the oil pan, in which the lubricant is 
collected before returning to the filter and circulating pump. 
_ Internal spur gears, of which Fig. 17 (Alley and MacLellan) 
is a good example, require no special wheel guards. In general 
this gear is only applicable with the wheel overhung, but in 
such cases the arrangement is very compact, and a reduction of 
1 to 1 is quite easily attained without extravagant dimensions, 
as the wheel-tooth form is naturally stronger and the load is 
better distributed than with external wheels. 

It is not advisable to cut, and it is positively reprehensible to 
cast, teeth in the rim of any heavy fly-wheel, because the 
inevitable errors in pitch necessarily involve corresponding 
acceleration or retardation of the fly-wheel mass with abnormal 
and fracturing tooth loads. 

Fig. 18 (the author) is a hybrid internal gear-coupling 
mechanism produced to meet as economically as possible 
(three-phase current being purchased from a power company ) 
the conditions of ventilating-fan driving at a colliery, both 
during the first few years of development and permanently 
thereafter. The motor is of the short-circuited rotor tvpe, but 
has two stator windings, one for full speed full load, the other 
for half.speed quarter load, both, of course, free from resist- 
ance regulation and immediately available. When direct-coupled, 
the fan runs at either 575 or at 285 r.p.m., producing respec- 
tively 24 inches and $ of an inch water gauge. By taking out 
the coupling bolts and shifting the motor some 2 inches side- 
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cutting speeds both ways, by enlarging the internal wheel some- 
what and varying the speed of the motor to compensate for 
the difference in gear ratios. 


The Carshalton Tramcar Accident.—At Croydon, on Friday 
last, the coroner held an inquest into the death of Mrs. 
Wilhelinina Suhr, aged 63, of Croydon, who died on the previous 
Monday from injuries received in the South Metropolitan tram- 
way accident at Carshalton on Easter Monday. The medical 
evidence showed that death had been caused by serious internal 
injuries. The examination of a number of witnesses brought out 
the following general facts bearing on the accident. The driver 
of the car was a man with about one year’s experience of car 
driving in general, but he had made only about a dozen journeys 
over this particular route; he was sometimes employed as a 
brake fitter. On Easter Monday morning he went home at eight 
o'clock after a night shift, returning to work at two o'clock in 
the afternoon; he had not, however, complained of feeling 
sleepy or unequal to the duty of driving a car, and previous to 
his night shift he was not at work for a whole day. The con- 
ductor of the car became anxious as to its speed when it was 
about 150 yards from the curve, and he applied the réar brakes. 
He had not been signalled by the motor-man to do so. At the 
time of the accident the 55 seats of the car were all occupied, 
and in addition there were 10 children under five years of age. 
The company’s chief engineer, on the morning following the 
accident, examined the track and found everything in perfect 
order. He also examined the car, and found the machinery, in 
spite of the accident, in good condition. The sand-pipes were, 
however, lacking at both ends, but the omission was not im- 
portant, as sand could reach the rails without pipes. 1п his 
opinion the cause of the accident was that the car tried to 
negotiate the curve with the wheels skidding. In the end the 
jury returned a verdict of accidental death, but added that the 
disaster was caused by excessive speed and the failure of the 
brakes to act properly, also that they thought the driver had 
not had sufficient experience of the route, and should not have 
been sent out. The coroner, Dr. T. Jackson, said that he must 
dissent from the latter part of the verdict. 
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SWITCH GEAR 


1 


the Birmingham Local Section of the Institution of 

Electrical Engineers, on the lOth inst., a paper, entitled 
"Some Considerations Involved in the Design of the Switch Gear 
for the Sununer Lane Generating Station of the City of Bir- 
mingham,’’ was read by Mr. J. E. Woodbridge. The author 
said that the highest development of switchgear is that which 
permits the greatest number of the most useful alterations ot 


circuit conditions, and the greatest number of the most valuable . 


indications with the minimum number of parts, and maximum 
solidity, reliability, safety, and accessibility. It is obvious that 
some of the above conditions are antagonistic. A great variety 
of circuit changes can always be obtained at the cost of increased 
complexity. The choice of a happy mean between a system too 
inflexible and one too complex calls for the highest ability in 
switchboard designing. 

The choice of what switchgear shall or shall not be installed 
in any given case is usually made in this country by the con- 
sulting engineer,’ but this choice is necessarily a matter of 
expediency, and this point is too often overlooked. Apart from 
the question of cost, which is often considered secondary, the 
solution in each case depends upon whether the addition of a 
given device will, or will not, occasion more trouble than the 
troubles which it may avert. ‘The answer to this question 
depends almost invariably upon the contractor who builds the 
gear. If the gear is well designed, carefully worked out in 
detail, and simple and reliable in character, it may be expedient 
to have more of it, otherwise it is advisable to have less of it. 
The space available, the conditions of operation and the probable 
emergencies, accidents to plant, and so forth, are all considera- 
tions to be taken into account in specifying the amount of 
apparatus to be used, but the greatest factor is this question of 
expediency, which depends upon the detail design and workman- 
ship of the gear itself. For example, a direct-current booster 
may be operated with a very small number of switches, or may, 
on the contrary, be fitted with eight or ten times the number of 
motor, main, starting, circuit-breaking and field switches, with 
booster main, disconnecting, field regulating, field discharge, 
short-circuiting and other switches, with interlocks and runaway 
or other emergency change-over devices; the choice of a happy 
mean depending upon the ability of the designer, who may so 
develop his apparatus that even simple devices will give more 
trouble than the machines with which they are used, or may, 
on the other hand, develop and arrange elaborate gear in a 
simple, convenient, accessible form, giving great reliability. This 
is a point of considerable difficulty for operating or consulting 
engineers in this country, as they must leave their specifications 
open in a great many respects, to give free competition, and yet 
must bar out amateur and incompetent contractors, and must, 
after closing a contract, readjust details to suit the contractors’ 
standards and ability, without exposing themselves to too many 
charges for extras. 

The station which we are now considering gives, perhaps, the 
greatest scope for engineering of this character of any in the 
British Isles, generating, as it does, E.H.T. power in the three- 
phase form for both traction and lighting service, with a large 
ultimate capacity, and direct-current power for both lighting 
and traction, with an exceedingly large ultimate capacity, and 
with such a wide area of distribution as to call for several 
voltages. With the many interconnecting and auxiliary machines, 
the switchgear in this station includes apparatus for almost 
every purpose for which gear is made. Тһе amount of power 
delivered by this station will be ultimately so great that the 
slightest disturbance of the supply will be disastrous, calling 
for every precaution which ingenuity can devise within reason- 
able expense, but many precautions entail additional complica- 
tions, which may do more harm than good, making it necessary 
to constantly seek for the greatest possible simplicity in face of 
the many conflicting requirements. The ultimate result is gear 
which 1s complicated, but which you will agree is remarkably 
simple, safe, convenient, and accessible, considering the many 
functions it performs. This is in part due to the fact that the 
Birmingham electrical engineer and manager has co-operated 
with the contractor in incorporating the many improvements 
which have suggested themselves during the development of the 
designs, so that the completed gear is considerably more simple, 
reliable, accessible, and effective than that originally proposed 
for the work. 

A list of the apparatus and circuits handled by the gear will 
give an idea of the number of problems presented :— 


ó 500 kw. 5,0C0-volt, three-phase, 25-cvcle alternators. 
2 1,500 kw. 5,000-volt, three-phase, 25-cvcle alternators. 
6 Future generators of 1,500 kw. or greater capacity. 


25 E.H.T. feeders—9 lighting, 7 traction, 7 spares. 

2 200 kw. rotary converters for either lighting or traction 
service. 

2 100 kw. 460-volt exciters (engine-driven). 

2 500 kw. 460/520-volt shunt-wound turbo-driven generators. 

3 1,500 kw. 460/550-volt shunt-wound or compound-wound 
lighting or traction generators. 

5 Additional sets of the same capacity or larger. 

2 Double 20 kw. three-wire 1,000 amp. 20-volt motor-driven 
boosters, for local lighting feeders, with provision for 
two similar sets. 

2 Double 25 kw. three-wire 2,500 amp. 10.volt motor-driven 
reversible boosters for trunk main supply, with provision 
for two future similar sets. 

1 200 kw. 460/550-volt D.C. motor generator, with provision 
for a future similar set. 

2 100 kw. crossed field balancers, each for 900 amps. out of 
balance current. 

1 Future traction battery with duplicate automatic reversible 
boosters. 

16 500-ampere traction feeders. 

16 1,200-ampere three-wire local lighting feeders. 

8 1,500-ampere three-wire trunk main feeders to the Dale End 
Works, with provision for six future feeders. 

8 1,500-ampere three-wire feeders to the Water Street Works. 


The gear on the E.H.T. side runs to busbar oil switches of the 
remote controlled electrically-operated type, with a rated con- 
tinuous capacity of 1,200 amperes per phase. These switches 
have a high margin of insulation over that required for the 
voltage of the station, making it advisable for the contractor 
to use the standard article for 11,000-volt work; thus each ot 
these switches is, in a sense, a device capable of carrying power 
to the extent of 25,000 kw. These switches have a stroke of 
17 in. with double breaks per phase, giving a 50 in. break per 
pole, making them as powerful circuit-breaking devices as any 
in the United Kingdom. Оп the direct-current side there are 
carbon break circuit breakers with а rated capacity of 4,000 
amperes continuous duty, and capable of breaking a rush of 
current of 20,000 amperes at 550 volts. 'lhere are also fuses 
with a rated capacity of 1,200 amperes, and capable of breaking 
well over 12,000 amps. of current at 500 volts, sufficient power 
to determine the limitations of this type of fuse never having 
been available experimentally. There are also busbar switches 
with a rated capacity of 10,000 amps. continuous running, with 
a magnetic blow-out attachment which will break at 500 volts. 
From the above it will be noted that in the mere detail of 
magnitude, the gear in this station ranks as high as any in this 
country. ‚ 

Other main features of interest in this gear are the follow- 
ing :—Remarkably large clearances, especially throughout the 
direct-current gear, between busbars and all busbar branches at 
least as far as automatic protecting devices, the objects of these 
clearances being three-fold. (15%) To cut down the chance of an 
arc being started between the bars or other heavy connections. 
(2nd) To give maximum opportunity for such an arc, if started, 
to extinguish itself without shut-down of the supply. (3rd) To 
give all possible space for the use of spanners and other tools 
for the alterations or additions to live gear, or for the tightening 
of contacts, removal of parts, and so forth, with the minimum 
risk to fitters and the supply. The division of the direct- 
current lighting busbars into two sections, such that at times ot 
light load one section can be shut down for extensions, altera- 
tions, or other work at minimum risk. This is a principle which 
has frequently been used in E.H.T. work, but rarely in low 
tension. 'The use of an instrument specially designed for this 
switchboard, the instrument being of the vertical edgewise tv pe, 
with a 12 in. illuminated scale occupying very little more 
superficial area of the panel than that required for the actual 
scale, and yet having an unusually flat scale plate, thus reducing 
paraliax error. ‘This instrument is so designed that it may be 
mounted at any elevation on the board from the sub-base to the 
top. with the most useful part of the scale normal to the usual 
direction of vision, thus leaving the choice of position to other 
devices, such as circuit-breakers, switches, and so forth, the 
requirements of which cannot well be subordinated to the design. 
as can be those of the instrument. 

Also the use of paralleling voltmeters on the board for 
the adjustment of two voltages to the same value previous to 
the closing of a switch paralleling the two. "These paralleling 
voltmeters are bridged across the last switch closed in the 
paralleling operation. thus giving all the advantages of a zero 
method. 'The use of multipolar tandem switches for the safe 
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transfer of any D.C. generating unit from any busbar to any 
other, without any opportunity of paralleling the several bus. 
bars or connecting a machine between a positive bar of one set 
and negative of any other set by any mistake in the operation. 
The combination of the main and starting switches of each 
booster or other motor, and of each balancer, with the elimina- 
tion of all field switches for such motors, and of all booster 
field switches. The use of bare copper rod or strip for E.H.T. 
connections, with the minimum distance between cable box and 
busbar via the current transformer, oil switch and isolating 
switch, consistent with ample clearances; the whole protected by 
moulded stone cells, screens, and doors, so arranged as to give 
the best possible accessibility when required. 


ELECTRICALLY DRIVEN CENTRIFUGAL PUMPS 
FOR WATER WORKS 


DESCRIPTION of an installation of electrically-driven 
Ааа pumps at the combined waterworks and electric 
light station of the North Shore Electric Company at La Grange, 


Fic. 1.—Deratts or рер. Меш, Pump at LA GRANGE. 


near Chicago, is given in a recent number of the Electrical 
World. This installation 1s one of considerable interest, both 
to central station companies that contemplate doing waterworks 


pumping and to those doing it already, who contemplate 
changes or additions in their present pumping plants. The 
centrifugal pump has for some time been recognised as a very 
simple piece of apparatus for use when connected direct to 
electric motors. Nevertheless, it has not yet been used much 
for waterworks pumping. 

The La Grange plant comprises both deep well pumps for 
raising the water from the well to a surface reservoir, and also 
pumps for raising from the surface reservoir to a standpipe. 
One of the deep well pumps has been in operation in regular 
service for several months. Another one is to be installed in 
an adjoining well. 

Fig. 1 shows the general arrangement of the deep well pump. 
It will be seen that the pump is of the three-stage type, and 
is situated 80 ft. below the surface in the well. The suction 
pipe of the pump extends 30 ft. more, making a total depth 
of 110 ft. from which water can be drawn. The motor which 
is at the surface drives the pumps through a long vertical shaft. 
The pump is’ only 13 in. in diameter over all. The water was 
formerly pumped from this well by а compressed air outfit. In 
order to accommodate the centrifugal pump it was necessary to 
ream out the top of the well to a depth of 120 ft. The cost of 
this reaming on one well was about $1,500. As the upper part of 
the well was drilled through solid rock, it was not provided with 
a casing; consequently there was no expense for removing a 
casing when the reaming was done. The total depth of the well 
is 2,014 ft. The ordinary depth of water when pumping is 
about 63 ft. 

The centrifugal pump was made by the Byron Jackson 
Machine Works, of San Fraacisco. It is driven by a Westing- 
house three-phase 440-volt induction motor running at 1,120 
r.p.m. This pump discharges into an 8-in. pipe, which takes 
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Fic. 2.—Pump House AT La GRANGE. 


the water to the surface. In the middle of this 8-in. pipe is a 
4-in. pipe, and inside of the 4in. pipe is the driving shaft. 
Every 8 ft. in the 4-in. pipe is a babbitted bearing to keep the 
vertical shaft in line, as indicated in Fig. 1. The shell of this 
babbitted bearing serves also as a coupling for the 4-in. pipe. 
Kach alternate bearing is steadied or held firm within the 8-in. 
pipe, by means of cap screws with jam-nuts placed 120 deg. 
apart around the bearing. These cap screws are adjusted to 
hold the bearing in centre with the leads against the inside of 
the 8-in. pipe, and the jam-nuts are then tightened. 

The motor is connected with the shaft by a leather link 
flexible coupling. The weight of the armature is taken by the 
shaft thrust bearings. At the top of the well two kinds of thrust 
bearings are provided. One of these is a ball-bearing, which 
takes the weight of the armature shaft and pump runners, while 
the pump is starting up. After it is started the weight is taken 
by a hydraulic bearing supplied with water under pressure from 
the waterworks mains. The hydraulic bearing, which is similar 
in principle to the step bearings used under steam turbines, 
consists simply of a disc upon which the weight is placed, and 
under which a film of water is forced, so that the weight is 
carried by this film of water. The shaft cannot be raised by 
the water pressure very far, because the increased opening 
caused by the raising of the shaft would immediately cause a 
drop in the water supply pressure because of the restricted inlet 
for the water. This deep well pump discharges into a reservoir 
at the surface. Pumping from the reservoir to the standpipe is 
done by a set of horizontal shaft centrifugal pumps, which will 
be described later. 

It is notable that considerably greater output has been ob- 
tained from this well with the centrifugal pump than could be 
obtained from it with the compressed air outfit formerly em- 
ployed. Although the results were doubtless partly due to 
some leaks since there was no casing in the upper part of the 
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well, which was in solid rock, there are nevertheless probably 
many compressed air outfits in operation to-day which are in no 
better condition. The pump now in operation is delivering 
from 400,000 to 450,000 gallons of water from one well per day. 
By weir measurement it pumps at the rate of 428 gallons per 
minute. The rated capacity of these pumps working against 
100-ft. head is 350 gallons per minute. The two wells at this 
plant are located in a pit because, when the waterworks were 
first built at La Grange, an abandoned stone quarry was selected 
as the site, so that the quarry excavation could be used as a 
fire reserve reservoir. It is no longer so used, but it is never- 
theless necessary to provide a pump housing somewhat different 
from that which would be necessary if the wells were not in 
this pit. Fig. 2 shows an elevation of the pump-house, which 
will stand on the rock bottom of the old quarry about 25 ft. 
below grade. The plan is to fill up the quarry to grade, as 
indicated on the drawings. 

For raising water from the surface reservoirs to the stand- 
pipe two horizontal pumping sets are provided, of the kind 
shown in Fig. 5; each set is driven by a 50 h.p. Westinghouse 
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to the transmission line. 'The steam pumps, however, will be 
entirely removed, the reserve plant simply consisting of a 
100 kw. steam-driven generating set, to which the pump motors 
can be connected if necessary. | 


National Electrical Manufacturers’ Association.—In the report 
of the annual meeting of this association in our last issue, we 
unfortunately confused the name of Mr. Bevis, of the British 
Prometheus Co., with that of Mr. Bevis of the General Electric 
Co. The gentleman who spoke at the meeting was Mr. Bevis of 
the British Prometheus Co. 


Telephones on Cross-Channel Steamers.— The Lancashire and 
Yorkshire and the London and North-Western Railway Com- 
panies are providing telephones on each of their steamers 
engaged in the Fleetwood-Belfast service. A telephone-room 
will be arranged near the saloon, and during the time that the 
steamers are wharfed at Belfast the telephone will be con- 
nected with the National Telephone Company's system in Bel- 
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Fic. 3.—DETAILS or HORIZONTAL Pumps. 


three-phase 440-volt induction motor, running at 1,120 r.p.m. 
On each end of the motor shaft is a jaw-clutch coupling, by 
which it can be connected to a two-stage horizontal shaft centri- 
fugal pump. The arrangement of piping and valves is such 
that either pump can be worked alone or ''in parallel," for 
ordinary pumping into the standpipe. The maximum pressure 
against which they may pump when the standpipe is full 1s 54 lb. 
per square inch. А pressure of 90 lb. per square inch for fire 
purposes can be obtained by connecting the pumps in series. 
The rated capacity of each set of pumps is 700 gallons per 
minute. 

"For the ordinary pumping one motor connected to one pump 
is used, except during the times of peak load. The motor, of 
course, works somewhat underloaded, but since the point of maxi- 
mum efficiency in the case of an induction motor occurs at a 
load considerably less than the maximum it can carry without 
overheating, the motor is not running at a very inefficient point. 
The procedure in case of an alarm of fire is to connect the two 
pumps of one set in series and let them discharge into the 
standpipe. Аз long as they are doing this the pressure does not 
rise above normal. When the pumping station is notified by 
the chief of the fire department to put on fire pressure, it is 
only necessary to put the remaining set in series and close the 
valve between the water mains and the standpipe and the pres- 
sure will at once rise to 90 lb. Аз a matter of fact the pumps 
connected in series when not delivering much water will increase 
the pressure to 110 lb. In order to prevent the pressure from 
ever getting as high as 110 1b., a safety valve by-pass has been 
provided, by which a certain amount of water is allowed to 
pass into the reservoir whenever the pumps raise the pressure 
above 90 lb. Centrifugal pumps, when run at constant speed, 
will maintain a fairly constant pressure, pumping directly into 
the mains, as 1s done in the present instance. 

The current supply for this pumping plant will come from 
a large power station at Maywood, several miles north of La 
Grange, over a 10.000-volt transmission line to a sub-station on 
the premises. A portion of the steam plant formerly used for 
pumping will be retained as a reserve in case of interruptions 


fast and the North of lreland. No charge will be made by 
the company tor the use of this telephone; and it is expected 
d before long the same system will be available at Fleet- 
wood. 


Electrolytic Smelting іп  Australia.—The Electrolytic Re- 
finng and Smelting Co. of Australia, Limited, has 
been formed апі registered in New South Wales, 
with a capital of £150,000 (subscribed privately), for the pur- 
pose of treating and smelting ores and mattes containing copper. 
gold, and silver, and of refining electrolytically blister copper 
produced by the company's own smelting works and other 
smelting works in Australia. The intention of the company is 
to erect large metallurgical works in Australia, in some suitable 
central position, for the purpose of dealing with all classes of 
material of this description, the greater portion of which has 
hitherto, owing to the absence of suitable works, been sent to 
Europe and America for treatment. The Australian Mining 
Standard states that the company's operations, therefore, mean 
practically a new industry for Australia, and will supply a 
want which has been strongly felt in the mineral industry of 
the Commonwealth. The works contemplated are on a sutti- 
clently large scale to be capable of treating the whole of the 
available blister copper produced in Australia. The Mount 
Morgan Company of Queensland has, in consequence, relinquished 
the intention of erecting its own electrolytic refinery at 
Mount Morgan in favour of joining the present company. The 
Electrolytic Refining and Smelting Co. has been registered in 
New South Wales, and its office will be at 118 Pitt Street. 
Svdney. The site of the works is, however, still under con- 
sideration. The company desire that they shall be placed in 
such a central position as will best handle the copper products 
of the whole of the Australian States. The first directors are :-— 
Messrs. Walter Hall and Kelso King, of Sydney; Francis Н. 
Snow, of Adelaide; Richard G. Casey, of Melbourne; Captain 
G. A. Richard, of Mount Morgan, Queensland; and Siegfried 
Hirsch, of the firm of Aron Hirsch und Sohn, of Halberstadt, 
Germany, at present in Australia. 
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ELECTRIC VEHICLES AT THE AGRICULTURAL HALL 


HE exhibition which closed at the end of last week at the 

Agricultural Hall, Islington, can hardiy lay claim to be 
representative as regards any branch of the automobile industry, 
nor can it compare with the exhibitions of private and com- 
mercial cars held at Olympia by the Society of Motor Manu- 
facturers and Traders in November and March respectively in 
point of size, arrangement, or attractive venue. Even consider- 


Fic. 1.—ScHEELE LANDAULETTE. 


ing the enormous magnitude of the motor-car industry in this 
country, it is difficult to believe that the best interests of the 
trade are served by the holding of more than one exhibition 
covering the same ground in the year, and it is to be regretted 
that some means has not been found to consolidate the rival 
undertakings. 

A glance round the hall, however, reveals several objects of 
electrical interest, mostly of foreign origin, which, although not 
perhaps all new, have in some cases not been exhibited before 
in this country. Dealing first with purely electrical, this is to 
say, accumulator-driven vehicles, a novelty in the shape of an 
omnibus chassis of American design, with separate motors to 
all four wheels, is exhibited by the Improved Electric Traction 
Co. It is not the place here to discuss the possrbilities.of run- 
ning accumulator-driven omnibuses in competition with those 
propelled by other motive powers, but there are certain points 
of engineering interest in the chassis which should be noticed. 
Each of the four wheels is driven by an enclosed series-wound 
motor of 4 b.h.p. on continuous rating, but capable of exerting 
well over 100 per cent. overload for short periods, so that at 
least 32 b.h.p. is available for hill climbing. The motors are 
mounted centrally with the wheels, and drive through a neatly- 
arranged double-reduction gear enclosed in the same case as the 
motors. In the case of the front wheels, of course, the whole 
motor and gear pivots with the hub of the wheel. The motors 
and gear on the back and front axles are otherwise of identical 
design, and are removable complete without difficulty by with- 
drawing a few bolts and taking out a bridge piece underneath. 
It is claimed that the four-wheel drive almost entirely eliminates 
liability to side-slip, and this point will soon be put to the test, 
as we are informed that the ‘‘Electrobus’’ Co. have purchased 
some of these vehicles, and will shortly be running them on 
the London streets. The controller is of the ordinary series 
parallel type similar to the usual tramway controller, and a rheo- 
static brake is provided in addition to the two independent sets 
of mechanical brakes on the motor shafts and on drums attached 
to the back wheels respectively. The battery is in a case under 
the frame, and is divided into two sections. The battery case 
Is in a metal frame, to the corners of which rods are attached, 
so that the whole forms a substantial trussing to the main 
frame. Radius rods with universal ball joints are provided to 
connect the front and back axles with the frame. Roller bear- 
ings of ample dimensions are used for the road wheels. Some 
of the batteries to be used will be of the Chloride type and 
sume of the Tudor type. They will be composed of 44 cells 
of 450 ampere hours’ capacity, and will be able to propel the 
vehicle about 40 miles on one charge. We understand that in 
a recent competition at Philadelphia these vehicles were 


awarded the first prize, and that 140 of them are running in 
that town. ‘lhe same firm also exhibit some electric delivery 
vans with single 6 h.p. motors driving through spur gearing on 
to a differential countershaft, the final transmission being by 
side chains. 

The Scheele Electric Carriage Co., besides showing one or 
two broughams and landaulettes, exhibit a large eight-seated 
limousine, which in outward appearance closely resembles 
a petrol car. ‘The battery in this car is carried in the 
bonnet in front, and is composed of 46 Hagen cells of 
240 ampere hours' capacity, which under ordinary con- 
ditions will drive the car about 60 miles. "This battery 
weighs 12 cwt., and the weight of the whole vehicle 
complete is about two tons. Two series-wound motors. 
are employed driving the back wheels through gearing, 
and the five different speeds are obtained by various. 
groupings cf the armature fields and resistances in 
series and parallel by the controller, which is operated 
by a side lever. The landaulettes are similar in prin- 
ciple, except that the batteries are under the driver's 
seat. We understand that a number of vehicles of this. 
type are in use as public cabs in Berlin, but they are 
now exhibited for the first time in Engiand. 

The landaulettes are each driven by two motors fixed 
on the back axle, each driving one wheel by single 
reduction gearing. Each motor can be used from 2j 
up to 8 h.p., and is able to give 6 h.p. for about a 


180 lb., and the outside measurements are 11 in. by 
16 in. The motors are fixed on the back axle inside 
the frame at such a height that it is easy at any 
time to inspect brushes and commutator, and by loosen- 
ing one thumbscrew only the cover can be removed. 
The battery, which is contained in a box under 
the drivers seat, can easily be lifted out and 
replaced by a charged one in a few minutes, or can be charged 
in the car. The battery, which consists of 40 cells with a 


capacity of 185 ampere hours, weighs 104 cwt., and can be: 


fully charged in six hours. The weight of the whole car, 
including battery, is about 14 tons, and the speed of the car- 
riage is 20 miles an hour. These carriages cover on the average: 
in Berlin 100 miles every day, with two batteries, during 16 
hours. A car takes on average £3, out of which the two 
drivers get together 16s. The car is overhauled every twentieth 
day. The cost of one car is about £500. The batteries are 
bought with the car, and are kept in running for about 
id. a mile; the set of tyres are put on without any charge, but 
are paid for about 144. a mile. The life of a car is said to 
be at least seven years. The fares in Berlin are, for the first 
half-mile 93d., and 1jd. for every additional quarter of a mile. 
The cars are fitted with taxameters, for the hire of which £3 
a year is paid. One of these carriages is shown in Fig. 1. 


A somewhat different method of control is employed in the 
Védrine carriages, which are well known in Paris, and are- 


shown by the Electric Vehicles Development Со. for the first 
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Fic. 2.—'' AUTOMIXTE " CHASSIS. 

time in London. In these cars a single compound-wound motor 1s. 
used, and the speed control is effected by variations of the field 
strength. No actual controller is employed. А pedal-operated 
switch is used for starting, and а separate pedal works the re- 
versing switch. The starting pedal is interlocked with the 
shunt-regulating switch, so that the carriage can only be started 
with the latter in the position corresponding to the lowest 
speed. Once started, the speed is controlled entirely by the shunt 
switch, which is worked by a small lever on the steering-wheel, 


quarter of an hour. The weight of one motor is about. 
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and in descending hills the advantages of regenerative control 
are obtained. The battery of 130 ampere hours’ capacity weighs 
slightly over 11 cwt. x 

Turning now to the petrol-electric vehicles, we find three well- 
known systems repre$ented, neither of which were shown at the 
recent Olympia Exhibition. One of these, which is of the class 
in which batteries are employed, is the ‘‘ Automixte,”’ or Pieper 


lic. 5.—Mercepes Motor WHEEL. 
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system, which is shown by L’Auto-mixte Société Anonyme. A 
view of the latest form of chassis is shown in Fig. 2. The 
arrangement has been frequently described in the technical 
Press, and it will be remembered that the chief feature is the 
employment of a machine on tne engine shaft which can either 
act as a dynamo and charge the battery at times of light load, 
or can act as a motor and draw current from the battery to re- 
inforce the torque of the engine at starting and when going up- 
hill, a ‘‘ direct drive" through a magnetic clutch being retained 
at all speeds. Another feature of the apparatus is the auto- 
matic control of the engine-throttle by means of a solenoid ac- 
cording to the power demanded. The new chassis is in most 
respects similar to the earlier types, but the arrangement of the 
controller is more compact, being entirely within the frame 
instead of outside as formerly. 

Another petrol-electric system represented is that of Messrs. 
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Fic. 4.—Mercepes PETROL-ELECTRIC LIMOUSINE. 


Hart and Durtnall, which we described in some detail in our 
issue of January 24th, p. 147. А complete omnibus on this 
system, which is the only one employing three-phase alternating 


currents, was exhibited. The system is certainly simple, and 
has the advantage of only having the commutator and brushes 
of the small exciter to be looked after. 

The remaining petrol-engine system exemplified is the “ Mer- 


cédés Mixte." This is the latest form of the ‘‘Lohner-Porsche ” 


system, and is chietly remarkable for the use of gearless motors 
in the hubs of the back wheels. А view of one of the motor 
wheels is given in Fig. 3. The motor shell forms the wheel-hub 
proper, and is itself formed with a central bearing, receiving the 
axle upon which the wheel rotates. However, each armature is 
keyed to the hollow axle through which the cable is projected, 
and secured by a nut and lock nut, while around the armature, 
and solid with the shell, are the fields. These rotate with the 
wheels, the commutator and spider on which the brushes are 
fixed being inside the hub-plate on the outer side of the wheel. 
This plate is secured by some half-dozen screws, the removal of 
which exposes the commutator and brushes, which can thus be 
examined in a very few minutes if necessary. In fact, either 
motor can be replaced in a quarter of an hour or thereabouts. 
The motors have 12 poles, and a notable feature in their design 
is the use of disc commutators and radial brushes. The design 
of the generator, which is driven by the engine, is in many re- 
spects similar to that of the motors, possessing the same features 
of the revolving field and flat commutator. The control system 
does not call for special remark. A view of a complete car 
with a limousine body is shown in Fig. 4. The company also 
exhibit a  single-deck petrol-electric omnibus, and several 
accumulator-driven cars with similar motors, 


A NEW TIME SWITCH 


"| HE accompanyin: illustration shows a new form of time 
switch, which is being introduced into this country by 
Messrs. Watlington and Co., for opening or closing electric 
circuits automatically at any desired time of the day or night. 
The Anderson switch mechanism consists of two pivoted arms 
carrying laminated contacts and arcing contacts after the 
fashion of approved circuit-breaker construction. These arms 
are separated by a toggle motion, the central joint of which 
is thrust upward and downward by the propelling mechanism. 
When thrust downward, the toggle motion is dead-centred, and 
it is impossible to force the lamine from their contact seats 
without exerting pressure sufficient to destroy the mechanism. 
There is no partial or imperfect contact possible. The contact 
mechanism is housed in a slate enclosure in a separate com- 
partment of the box, and is fireproof. The lower or entering 
contacts are each separated from the jaws of the switch a dis- 
tance of over an inch when the switch is open. The circuit is 
opened horizontally instead of vertically, thereby minimising 
the chance of maintaining an arc. 
The propelling mechanism consists of a heavy spiral spring, 
equipped with two trains of gears. One of the spindles of one 
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THe ANDERSON TiwE SWITCH, WITH CASE OPEN. 


of these trains is equipped with a crank and connecting red, 
the connecting rod being utilised to force the toggle of the 
switch up or down. A flyer on this train engages with an 
escapement that permits the crank to make a half revolution at 
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а time.. The connecting rod. of.this. crank has.a slotted joint 
with the toggle, so that the parts can have some momentum 
before they are called upon to do any work, thus rendering 
the action more certain. ё 5 

The second train of gears passes to’ the clock, and is geared 
into the mechanism thereof. Should this train of gears be 
released, the mechanism would at once run down. This feature 
is of great value, because it will be seen at once that the duty 
of the clock instead of driving anything is rather to restrain 
something from being driven. Instead of contributing energy 
to the propelling mechanism it receives energy therefrom. Con- 
nected with the mechanism in this way, the clock is really more 
certain of running than if propelled by its own unaided main- 
spring. 

P he shaft on the last gear on the train running to the clock 
is hollow, and both the hollow shaft and .the solid shaft 
within are equipped with trip dogs, which can be set by 
means of stout hands to any desired position in relation to 
the gear. То facilitate this setting the gear is marked with 
the twenty-four hours of the day, divided into quarters; and, 
in order that the daylight and darkness hours may be dis- 
tinguished, the gear is enamelled black on half of its face. 

The two cams on the back of the propelling mechanism are 
set by the two hands on the front, and either cam when in 
action will cause the mechanism to make a half revolution. 
The first action of these cams as they revolve is to tilt the 
escapement and permit a small portion of this half revolution 
to be made. The clock itself a moment later tilts the escape- 
ment back, completing the half revolution. If, however, the 
fiver is interfered with, the crank will fail to act until the 
obstruction is removed. This fact is taken advantage of by 
gearing to the mechanism a second wheel carrying a suitable 
hand and cam. This second wheel revolves once 1п seven 
days, and on any one of these days can be set to interfere 
with the motion of the flyer, thereby preventing the switch 
from working during that day. The escapement is also capable 
of being moved by a hand trigger so that the switch can be 
opened or closed independently of the clock. 

The action ot the switch is as follows :—The clock and 
mechanism are wound, and the hands are set so as to cause an 
event at the desired hours of the day or night. The switch 
is then set by the hand trigger, so that the next operation 
shall be that desired. For instance, if the next operation is 
to be closure, the switch should obviously be set in an open 
position. As the clock permits the dial wheel to drive slowly 
under the impetus of the mechanism spring, it carries with it 
iis hands and cams. The first cam engages the escapement, 
permitting a partial revolution of the mechanism, and a few 
seconds later the clock trips the escapement back again, per- 
mitting the mechanism to make a full half revolution, closing 
the switch. The dial wheel then proceeds as before, until 
the second cam is brought into play, when the cycle of opera- 
tions is repeated, but with this difference—the switch opens. 
This is repeated every twenty-four hours, unless interfered 
with by the seven-day wheel, which may suspend the opera- 
tiens of the switch on any day of the week desired. 


THE EXPERIMINTAL DETERMINATION OF THE 
LOSSES IN MOTORS. 


(Continued from р. 650.) 


Experimental Determination of Stray-power Losses under 
Load.—One of the principal objects in view in employing a 
flvwhee! to obtain load curves on a motor was to see if it was 
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Fic. 2. — ACCELERATION AND RETARDATION CURVES UNDER LOAD. 


possible by this method to obtain the value of the stray-power 
losses of a loaded machine, so as to compare them with the 
stray power at no load, which is measured comparatively easily 
by the several methods already summarised. 


There has been some doubt as to the manner in which the 
stray-power losses varied with load, and it therefore seemed ої 
interest, if possible to devise a means of ascertaining the 
amount of these losses us a function of the load, if this could 
be done in a fairly simple manner. It was this consideration 
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which determined the form of the following tests, carried out 
with a tlywheel. 

The following results were obtained on a machine, the parti- 
culars of which are as follows :—Makers, Lahmeyer Electrical 
Co., 5 b.h.p., 4 poles, 110 volts, 1,1С0 revs. per minute. Arma- 
ture provided with 2-circuit winding in 41 slots. Poles lamin- 
ated. The brush rocker was intended for four sets of brushes, 
only two sets of which were employed during the experiments, 
in order to prevent disturbance by unequal current distribution 
in case of uneven brush resistance. Тһе motor was coupled by 
a crown clutch to a solid cast-steel flywheel 22 inches in dia- 
meter, 4j in. thick, and weighing about 480 lb., which was in- 
dependently mounted on roller bearings. The construction of 
the flywheel was not the most advantageous for the purpose, but 
the wheel happened to be available, and when carefully trued 
up answered the requirements excellently. 

. The method of procedure, as finally adopted, took the fullow- 
ing form. After the motor and flywheel had been allowed to run 
for several hours to insure normal conditions, they were stopped 
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and a liquid rheostat was inserted in the motor armature circuit. 
The motor was then made to run up to full speed with an 
absolutely constant armature current, while readings of speed 
and armature voltage were taken every four seconds during 
the acceleration. After running the set up a little beyond 
normal speed, the armature was disconnected from the supply 
and short-circuited across the water resistance. Similar readings 
were again taken during retardation, the current being kept at 
the same constant value as before. In the particular series of 
results from which the curves Figs. 5—6 have been plotted, 
acceleration and retardation curves were taken for currents of 
20, 15, and 10 amperes; while retardation curves were also taken 
for 5 and 0 amperes for which it was not possible to get accelera- 
tion curves. Fig. 2 shows a typical pair of acceleration. and 
retardation curves for 20 amperes. The complete series of 
curves were plotted out to a large scale, and the watt curves 
like those shown in Fig. 5, were worked out by using the calcu- 
lated value of the constant А. In the earlier experiments this 
constant was determined by method (3), but it was found that 
much closer and more consistent values were obtained by calcu- 
lating the constant direct from the curves themselves. The 
importance of getting the constant with extreme accuracy is 
evident, when one considers that a small error in it will affect 
the apparent losses derived from a single acceleration or retar- 
dation curve to a large degree. Indeed, it was only after adopt- 
ing the system of calculation given above that results which 
were entirely satisfactory and concordant could be obtained for 
the stray losses. By the earlier method of determination, the 
value of the constant could not be relied upon to within about 
1 per cent. The later values agreed within 2 or 5 per thousand 
for any particular series of observations. 
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In Fig. 7 are drawn, in addition to the watt curves derived 
from the acceleration and retardation curves, the curves of 
terminal watts obtained by multiplying the observed terminal 
voltage by the armature current. In the accelerating curves 
when the machine was operating as a motor, the terminal watts 
are higher than the watts spent in acceleration by the amount of 
the total losses in the system. In the case of the retarding 
curves, the reverse is the case. Lower, on the same figure, are 
shown the total no-load losses of motor and flywheel, and also 
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Fic. 5.—COMPARISON or ACTUAL LOSSES WITH LOSSES ESTIMATED 
FROM No-Loap READINGS. 


the losses of the flywheel alone, both calculated from retardation 
curves. The difference between the two last curves represents 
the no-load stray losses of the motor. 

. In Fig. 4 the total motor losses are plotted for currents of 
5, 10, 15, and 20 amperes on & base of speed. "These losses were 
obtained, in the case of the acceleration curves, by subtracting 
from the terminal watts the watts actually producing accelera- 
tion of the flywheel, together with the watts lost in friction of 
the flywheel. For the retardation curves, the terminal watts 
and flywheel friction watts were subtracted from the total 
retarding watts. In each case the thick lines in Fig. 4 represent 
the losses obtained in this way from the “acceleration” curves, 
while the thinner lines are from the results of retardation. It 
will be seen that the values for the losses in the machine when 
runhing at a certain speed with a particular armature current, 
appear to be different when the machine is acting as, a motor 
from the losses when it acts as a generator. Further, the 
variation with speed of the losses in the two cases is not the 
same. This difference, which always appeared in my experi- 
ments, I am not able completely to account for. I think it more 
likely that the peculiar difference between the curves is due to 
mechanical rather than electrical causes. Possibly the roller 
bearings of the flywheel behave differently when starting from 
rest, and when slowing down from a higher speed. It may thus 
be that the thin (retardation) curves may represent the more 
uniform and more correct condition. The maximum divergence 
between a mean curve and the thinner lines does not exceed 25 
watts. In the curves shown in Fig. 5, the mean of the values 
taken from Fig. 4 has been taken. 

It may be objected that since the value of the watts is 
calculated by the use of a constant, on the assumption that the 
losses are the same when accelerating and retarding, the value of 
the constant will not be reliable if these losses are not identical. 
A calculation of the ae magnitude of this error shows it to 
be very small. Further, a small change in the magnitude of the 
constant will have the effect of altering only slightly, the mean 
value obtained for the losses. It would raise one curve of each 
pair (Fig. 4) and lower the other, so affecting the mean value 
very little. 

Indeed, any change in friction of the bearings due to a re- 
versal of the direction in torque would probably produce con- 
siderable errors in the value of the constant if this were deter- 
mined in any other way. In the method adopted, we should 
largely compensate for these differences. 

n Fig. 5, the mean of the losses shown in the curves of 
Fig. 4 are plotted on a base of current, each of the five upper 
curves corresponding to a particular speed. Immediately below 
each curve of loss is shown a second curve, obtained by adding 
together the no-load stray-power loss and the (?2 loss calculated 
on the assumption of a constant resistance for the armature, 
brush contacts, &c. The ordinates between the two curves of 
a pair thus represent the increase in the stray power due to 
oad. 

Finally, Fig. 6 gives the increase in stray power obtained as 
shown in Fig. 5. as a function of speed for the four currents 
taken. It will thus appear that the stray power increased with 
both speed and load. The total increase of stray-power losses 
at 20 amperes and 1,000 revolutions is seen to be about 50 watts 


50 x 100 | 
— 9000 -=24 per cent. of the total watts in the motor ar- 


mature. 


This increase appears at first sight to be extraordinarily high, 
but the greater part is accounted for by increase in brush contact 
resistance. The approximate change of brush contact resistance 
with speed, was measured by sending current from one brush to 
the other, situated on the-same holder, while the machine (which 
had a 2-circuit winding) was being driven from the brushes of 
two other holders. The changes of the resistance with speed 
were found to agree satisfactorily with the results of E. Arnold 
(E.T.Z., 1899, p. 5). The actual contact resistance decreases 
with current, but increases rapidly with speed. "Thus there was 
over 100 per cent. increase in contact resistance above stationary 
value at 1,000 revolutions per minute with 20 amperes in the 
armature. Taking the average of а number of determinations, 
about + of the losses shown in Fig. 6 were shown to be due to 
brush resistance. This leaves an increase in stray power loss of 
about j per cent. of the output of the motor to be assigned to 
other causes. | 

Efficiency Test by Use of Separate Flywheel.—Apart from its 
special advantages for determining the losses, the use of a 
separate flywheel will give an accurate value for the efficiency 
of the motor at any load by an unusually rapid and simple test, 
which does not depend upon the accuracy of any instrument 
beyond a speed indicator and watch. This is seen from the 
equation (6), where the efficiency appears as a function of the 
slopes of the acceleration and retardation curves, and is inde- 
pendent of any actual value of power, or of K^". If the am- 
meter and voltmeter which measure-the electrical power supplied 
are not correctly calibrated, the efficiency obtained for the 
machine will still have the same value, if these instruments are 
used throughout, i.e., in obtaining the losses in the tlywheel as 
well as those in the motor. | | 

Ав an example, referring to the two curves given in fa 2, 
at 800 revs. per min. and for a time interval of 12 secs. and back 
volts = 74°2. 

dv =168 expressed in revs. per min. 
For the same back volts, dv’ = 260. 
W =20 x 74:2 = 1480 watts. 


260 — 168 
Thus l 1480560 + 168 318 watts. 
The flywheel losses at this speed are 105 watts, leaving the 
motor, mechanical, and iron losses of 215 watts. 
Hence efficiency of motor (exclusive of copper losses) 
1480 
= — F $ ent. 
jum o OP 
This gives total efficiency of motor at this load 752 per cent. 
Use of Separate Flywheel in Test. Hoom.—For machines of 
small size, the heat run in the test-house is most suitably and 
economically carried out with the machines coupled in pairs, as 
for a Hopkinson test. As is well known, this test does not give 
good results for the efficiency of machines of less size t 
10-15 kw., since in calculating the efficiency from the observa- 
tions, the losses in the two machines must be assumed equal, or 
else the efficiencies of the machines must be taken as equal. 
Neither of these-assumptions is justified in the case of small 
machines when driving one another under load. Further, it is 
not easy by the Hopkinson test, as carried out on small machines, 
to discover any defect or departure from the normal, which does 
not make itself evident by either sparking at the commutator 
or excessive heating of some part. It is therefore suggested that 
after the usual heat run has been taken, such machines should 
be coupled to the flywheel and an acceleration curve taken, at 
constant full-load current. The necessary connections are of the 
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Fic. 6.—INCREASE AT ACTUAL LOSSES ABOVE Losses ESTIMATED 
FROM No-LoaD READINGS. 


simplest character, and the time required for the observations 
would only be a couple of minutes. 

The characteristics and frictional losses of the flywheel would 
be known, and it would, therefore, be easy at any time to 
calculate the efficiency of the motor from the acceleration curve. 

Determination of Armature Drop.—1f, while the motor is 
driving the flywheel, the armature circuit is suddenly opened, 
the terminal voltage will at once fall to the voltage which the 
machine will have when working as a dynamo on open circuit 
at the speed at which it is then running. The inertia of the 
flywheel maintains the speed sufficiently constant for the drop 
of voltage on opening the circuit to be easily observed. If the 
armature circuit is opened while the machine is being driven by 
the tlywheel and while it is then acting as a generator, the ter- 
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minal voltage rises, by an amount equal to the armature drop, 
to its no-load value. Jt is thus easy to determine very exactly 
the armature drop due to any current, and also to find its 
amount for any brush position and speed. 

Armature reactions due to displacement of the brushes from 
their neutral position will tend to increase the drop of the 
machine whether running as dynamo or motor, or to decrease 
it in both cases. It would consequently be natural to expect 
that the same values for the armature drop would be obtained 
from the machine when working either as generator or motor 
with a fixed brush position, unless the brush displacement from 
the neutral position were considerable. 

In taking the retardation curves, it was therefore thought at 
first that in order to obtain the speeds of the motor while retarding 
or accelerating, it would be sufficient to obtain the armature dro 
at several speeds for each value of the constant current, and, 
after subtracting this drop from the terminal voltage, or adding 
it to the terminal voltage, to take the resulting voltage as being 
proportional to the speed. ыб а 

his was afterwards found not to be admissible in the case of 
the motor experimented upon, as the strengthening of the main 
field when the machine acted as a motor with brushes displaced 
slightly backwards, was not equal to the weakening effect of the 
same armature reaction ampere-turns when the machine was 
running as a generator. This effect was probably specially 
marked in the case of the machine used for these experiments, 
because of the high saturation of the pole tips. It was further 
found that even with the brushes set in the neutral position, 
it was not possible to depend on obtaining exactly the same 
value of the armature reaction drop when accelerating and 
retarding. í | | 

It may be well to summarise the special points in connection 
with the use of a separate flywheel employed as an inertia load. 

(1) By using a flywheel, a motor may be tested under load, 
the output being accurately determined by observations of speed 
and time only. (2) Acceleration curves taken in this way on the 
same flywheel might form a direct check on the satisfactory 
construction and adjustment of motors, without further calcu- 
lation. (3) The use of combined acceleration and retardation 
curves forms the most satisfactory method of determining the 
“constant” of the rotating system. (4) By the use of these 
curves the losses or efficiency may be determined without evalu- 
ating the constant. (5) The employment of a flywheel affords a 
means of determining the stray power losses of a loaded machine. 
(6) The armature “drop” is readily determined on the machine 
when acting either as generator or motor. 


(То be concluded.) 


The River Awe Water Power Scheme.—This scheme, which 
was first publicly announced last August, is stated in the Sant- 
tary Record to be coming to the front again. The intention of 
the original scheme was to utilise the water power of Loch Awe 
and the River Awe for the manufacture of steel by means of 
electric furnaces at North Connel. A power-house will be erected 
at Bonaw, and the electric energy generated will be transmitted 
by overhead cables to works to be constructed at Achnacreemore. 


The Victoria Technical Institute, Bombay.—-The new power- 
house of the Victoria Jubilee Technical Institute, Byculla, Bom- 
bay, was opened on February 20th by His Excellency Lord 
Lamington, Governor of Bombay. The generating plant, besides 
being used for educational purposes, supplies power to the whole 
of the Institute, every department of which was formerly driven 
by its own engine. The boiler-room, which is 40 ft. by 16 ft., 
contains a single water-tube boiler fitted with superheater and 
automatic chain-grate stoker, and was a gift from Messrs. Bab- 
cock and Wilcox, Ltd. The engine-room, 40 ft. by 22 ft., is 
spanned by a travelling crane made in the Institute workshops, 
and contains a two-cylinder compound engine of 120 i.h.p. by 
Messrs. Marshall, Sons, and Co., Ltd., running at 125 r.p.m. 
and driving an 80 kw. 230-volt generator by ropes. This is of 
the Brush Company's standard four-pole type. The switch- 
board was constructed in the Institute by the students; and the 
switches, fuses, and measuring instruments were made by Messrs. 
Ferranti, Ltd. 'The switch-board is intentionally made much 
larger than required, so that easy examination and safety may 
be assured when observations, tests, or alterations are being 
carried out by the students. This is a point which had to be 
carefully considered, as some twenty or thirty students will be 
engaged at one time, and the possibility of an accident is 
avoided so far as possible. The motors in the various depart- 
ments vary from 26 to 74 b.h.p., and are of several different 
makes. A large amount of the work of erection, &c., was done 
by the students themselves. At present the students of this 
Institute, after going through the three years’ course for 
mechanical engineer and obtaining full technological certificates, 
ате required to undergo a further training as apprentices for 
twelve months in a mill engine-room or workshop before being 
admitted as candidates for second class certificates. 


KUEHNRICH'S ELECTRIC FURNACE 


NE of the specifications published last Thursday 

was that of the British Patent No. 6283—1906, by 
P. R. Kuehnrich. The specification relates to electric 
furnaces, and reads as follows :— 


This invention relates to electric furnaces, and has for its 
object to provide an improved form of revolving furnace and 
ladle combined wherein iron or other metals may be melted 
for the purpose of casting, the heat for melting being obtained 
by the agency of an electric arc. By the employment of this 
invention a cheap and eflicient furnace is provided, whose 
molten contents may be transferred direct to moulds or other 
receptacles without using an intermediate ladle, thereby avoid- 
ing the loss of heat and metal which occurs when molten metal 
is transferred from a furnace to a casting ladle. ‘The cost of 
a casting ladle is also avoided. In the accompanying draw- 
ings :— 

Figure 1 is a sectional elevation of a furnace according to 
this invention. 

Figure 2 is an elevation of the furnace shown in Figure 1. 

Figure 5 is a section of the line 3—3 of Figure 2. 

Like letters indicate like parts throughout the drawings. In 
carrying out this invention the body A of the furnace is pre- 
ferably made more or less cylindrical or barrel-shaped as 
shown. It may be made of boiler plate or the like, or it ma 
be cast; the construction illustrated is cast in two halves whic 
are bolted or rivetted together. The interior of the furnace is 
lined with firebrick or other refractory material B which may 
be either acid or basic in composition, according to the pur- 
ps for which it is employed. The shape of the interior may 
e varied as desired, an elliptical form being preferred. In 
order to better retain the heat which is given off by the electric 
arc inside the furnace, almost the entire outer surface of the 
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furnace casing may be enclosed by a jacket of non-conductive 
material. The preferred substance for this purpose is the in- 
fusorial earth known as ''kieselguhr," and is applied in the 
form of a layer interposed between the outside of the furnace 
and a thin outer sheet-iron casing. Тһе furnace is designed to 
lie in an approximately horizontal position, and has а hollow 
trunnion C at each end; it is supported by these trunnions 
resting in suitable bearings upon pedestals, D. The furnace 
is thus rotatable, and any desired means may be provided for 
turning it; for example, a toothed wheel may be keyed upon 
one of the trunnions C and a pinion provided with a handle 
gear therewith, or it may be operated by a sliding rack. Or 
suitable handles may be secured in convenient positions on the 
furnace or its trunnions. 

The melting is accomplished by the heat from an electric are 
which is formed between the ends of electrodes E. These 
electrodes are supported in brackets F, which are preferably 
eithér made of non-conducting material, or the electrodes are 
insulated therefrom. The brackets F are mounted in slides 
G' in tables G which are carried by the pedestals D or ex- 
tensions thereof. ‘The parts are so arranged that the electrodes 
pass through the hollow trunnions C into the interior of the 
furnace. At the extreme end of each of the tables G there is 
a projection G’, and a screw Н engages a screw-threaded hole 
therein. The screws Н also pass through a plain hole in the 
brackets F, on each side of which they are provided with a 
suitable enlargement as shown at H', so that it will be under- 
stood that by turning a handle Н? on the screws Н the brackets 
F may be moved along their slides G', and thus the distance 
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between the ends of the electrodes Е may be varied. Electric 
current is conveyed to the electrodes к by suitable cables, 
contact being preferably made at the brackets b. Аз a modi- 
fication, the distance between the electrodes E may be auto- 
matically maintained. by electrically operated apparatus in a 
manner similar to that usually employed in arc lamps. It is 
to be understood that the construction described above with 
the electrodes passing through hollow trunnions is intended 
for use with direct current, since if an alternating current were 
used with such construction there would be considerable mag- 
netic losses with an iron turnace. Constructional details may 
be modifted to obviate these losses with an alternating current 
without departing trom the present invention. 

The metal which is to be melted is charged into the furnace 
through an opening J in the side thereof which may be closed 
by a suitable door J'. The position of this opening may be 
varied somewhat, but that shown in the drawings is approxi- 
mately the most convenient. A spout К is provided immediately 
beneath the opening J. In order to dispense with ап inter- 
mediate and separate casting ladle, the following device is 
provided :--In the side of the furnace opposite to tne charging 
opening J a fireclay nozzle L is fixed passing through a small 
hole provided for the purpose and kept in place by a cover 
L'. 'fhis nozzle or tapping hole is intended to be above the 
surface of the contents of the furnace, and during the melting 
operation 15 closed by а suitable. plug. А suitably-shaped 
bracket M is secured to the exterior of the furnace, and has 


two projections N, each provided with a hole N', the two holes 


being co-axial, ‘The projections N are arranged opposite the 
charging hole J. A stopper rod of a similar type to those in 
daily use in steel works is also provided, the chief difterence 
being that in the present case the rod is slightly bent. The 
melting and casting operation is conducted according to this 
invention in the followi ing manner :—'The electrodes E are drawn 
well apart, and the interior of the furnace is lined with re- 
fractory material. This is usually effected by ramming the 
lining, which is in a plastic condition, with heated tools. In 
a furnace according to this invention this operation is consider- 
ably facilitated, for the furnace would be slowly rotated as 
the man inside it proceeded with the ramming. 

The furnace is next charged through the opening J with the 
iron, steel, or other materials it is desired to use. The door 
J' is placed in position, the tapping nozzle L temporarily filled 
up with its plag, and the furnace is made as nearly air-tight 
as possible. The electrodes E are then brought near to each 
other, and, the current having been switched on, an electric 
are is established and maintained between the ends of the 
electrodes. The beat from this arc melts the contents of the 
furnace. If it be desired to pour off the slag, or should there 
be other reasons for wishing to manipulate the contents of 
the furnace, it may be revolved as far as may be necessary to 
effect the intention. To remove the slag the charging door 
J' is opened and the slag poured off over the spout К. When 
the charge is ready to be cast the door J' is again opened and 
the stopper rod is introduced through the opening J so that 
one end plugs up the orifice of the tapping nozzle L. "The 
other end of the stopper rod passes through the holes N' in 
the brackets M, and is securely fixed therein in the usual or 
any desired manner, and the temporary plug in the nozzle is 
removed. The furnace is turned so as to bring the nozzle IL 
to the underside, the stopper rod is manipulated in the 
ordinary manner common in steel works, and the contents of 
the furnace are allowed to flow out through the tapping *nozzle 
direct into the receptacle provided, a pit O being conveniently 
formed beneath the furnace for these receptacles. 

In a modification the electrodes E are introduced through the 
top of the furnace instead of through the trunnions C, which 
may be either solid, or hollow for the sake of lightness. In 
this case there are three electrodes movably supported in any 
desired manner in а frame carried by the furnace. А longer 
arc is thus obtained, and the heat therefrom is chiefly radiated 
downwards to the contents of the furnace. The three elec- 
trodes are preferably all directed to a point adjacent to the 
centre of the furnace. 

A furnace according to this invention may be made portable 
by mounting the frame upon which it is supported on wheels 
which тау run on rails or otherwise. Or the whole тау be 
slung from above, and the sling be made to travel on suitable 
supports. If desired, magnetic means may be incorporated in 
‘he furnace for deflecting the arc towards the contents of the 
furnace. 


The claims are as follows :— , 


1. In an electric furnace rotatably mounted on an approxi- 
mately horizontal axis provided with a charging opening and 
door and a tapping nozzle opposite the opening, the employment 
of a bracket such as M adjacent to the charging opening for 
the purpose described, with or without a spout such as K 
heneath the charging opening. 

2. In an electric furnace mounted upon approximately. hori- 
zontal hollow trunnions the combination with tables such as 
G having slides such as G! of brackets such as Е situated in 
the slides electrodes carried. by such brackets апа passing 


through tne hollow trunnions to the interior of the furnace 
and means for adjusting the position of the brackets on the 
tables substantially as and for the purpose described. 

5. The method of treating metals in a furnace of the kind 
described consisting in making the furnace practically air-tis 
melting its contents by the heat from an electric are removing 
the slag through the charging opening by a partial rotation ot 
the furnace, inserting a stopper rod past the charging opening 
into the tapping nozzle, rotating the turnace and tapping its 
contents direct into a mould. 


ELECTROCHEMISTRY 


N the Zeitschrift für Elektrochemie of the 12th inst., Dr. 

Werner von Bolton describes the preparation ot columbium 
uuobium). "Phe element, or rather its oxide, was discovered 
in 1501, and since then many attempts to prepare the pure 
metal have been. made, but until the present unsuccesstully. 
Hoscoe, for example, endeavoured to reduce the pentachloride 
by heating it strongly in a current of hydrogen, but the pro- 
auct obtained always contained hydrogen. Hose and ner- 
man heated the oxytiuoride with metallic sodium, but the sub- 
stance produced, though of a metallic nature, was not pure 
columbium. Goldschmidt, by means of his weil-known 
aluminium thermic reaction, obtained an alloy of columtium 
and aluminium. Weiss and Aichel heated the oxide with a 
mixture of cerium metals, by this means a regulus was 
obtained which they took to be the pure metal, but trom the 
characteristics of the doubtless pure metal obtained by von 
Bolton their product evidently was not pure. Finally, Moissan 
heated a mixture of the pentoxide with finelv-powdered char- 
coal in the electric furnace, using a current ot 600 amps. at 
50 volts. А metallic-like mass was thus obtained, but on 
analysis it proved to be the carbide and not the pure metal. 

Von Bolton has succeeded in preparing the metal by two 
different methods, the first being purely electrolytic and the 
second aluminothermic and electrothermic. lt will be remem- 
bered that in 1905 von Bolton prepared tantalum by the elec- 
trolysis of filaments of the oxide in an evacuated tube, using 
ал alternating current. A similar method also proved success- 
tul in the case of columbium. 

The columbium pentoxide was mixed with parattin, so as 
to form a plastic mass, and then compressed into filaments 
about 0'5 mm. in diameter. The filaments were bent into the 
form of a U and then heated in charcoal for four or five hours 
to a full white heat. The pentoxide was thus converted into 
the tetroxide, which conducts the electric current, whereas the 
pentoxide does not. The filaments were then placed in an 
evacuated receptacle and a direct current passed tor some 
time. Practically no reduction, however, took place, except 
at the positive pole. An alternating current was therefcre 
employed, and now in about a quarter of an hour the oxide 
was completely converted into the metal. 

The second method tried was to mix the oxide with rather less 
than the theoretical amount of aluminium necessary to ccn- 
vert it into metal, and then the mixture was fired in the usual 
manner. By this means a regulus was obtained which was 
exceedingly hard, cut glass and quartz, and could not be 
scratched with the hardest file. On analvsis, however, it was 
found to contain about 3 per cent. of aluminium and traces 
of oxide. In order to remove the aluminium it was heated 
in the electric arc in vacuo for some hours, the current. being 
185 amps. at 40 volts. By this means the aluminium was 
completely volatilised and also the oxide and the pure colum- 
bium was obtained. 

The metal has an atomic heat of 6:67 and, therefore, agrees 
with the law of Dulong and Petit. The sp. gr. is 127. The 
specific resistance of wire 1 square millimetre in diameter 0:187. 
It is not so hard as steel, but is practically the same as 
wrought-iron. It is fairly ductile, and сап be drawn into 
wire 005 mm. in diameter, but it is PRICE apt to break. 
The appearance of the metal is rather like platinum. When 
two pieces are heated and hammered together а good weld 
сап be produced. When two electrodes of columbium were 
placed in dilute sulphuric acid no current passed when an 
alternating current of 120 volts was brought to the electrodes. 
When, however, one electrode was platinum and the other 
columbium, then one phase passed, that is, from platinum to 
columbium, when the columbium was negative. Messrs. Siemens 
and Halske have made an electrolytic cell in this manner for 
rectifving alternating currents. 

The melting point of the metal was found to be 1,950° С, 
and cuter were made to use it for incandescent lamos. И 
was found that 15 to 1:8 watts were required per candle-power. 
Unfortunately, however, the filaments became fused in from 
eight to fourteen hours. "Therefore, columbium cannot be used 
in the same way as tantalum for the manufacture of lamps. 

On heating strongly in presence of hydrogen, columbium 
forms a hydride CDH; it also unites with hydrogen when a 
strip of the metal as made the cathode in dilute sulphuric 
acid. It is not by апу means readily oxidised, as even the 
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filings may be heated for hours in oxygen gas without being 
completely converted into oxide. The metal when pure is 
not attacked by hydrochloric, sulphuric, or nitric acids, or 
even by aqua regia. Aqueous solutions of alkali hydroxides 
have also no action, but when fused with the alkalis it is 
converted into columbianates. It dissolves slowly in hydro- 
fluoric acid, but rapidly when in contact with a piece of 
platinum,  Columbium appears to alloy in all proportions with 
iron. An alloy containing 90 per cent. of iron is extremely 
hard. Dr. von Bolton is to be congratulated upon the very 
dificult piece of work which he has brought to such a satis- 
factory conclusion. In order to prepare the absolutely pure 
metal it was found necessary to melt the crude product 
obtained by ignition of the oxide with aluminium for no less 
than 200 times in vacuo. 

The Frankfurte Zeitung reports that the Norwegian Hvdro- 
electric Nitrogen Co., founded for the purpose of working the 
Birkeland-Eyde system for obtaining nitrogen from the 
atmosphere, are going to increase their capital to £1,646,000. 
The increase in capital is due toan arrangement come to with the 
Badische Anilin und Soda Fabrik at Ludwigshafen. This 
company also possess patents for producing nitric acid from 
the air, and intend to work them in conjunction with the 
Rirkeland-Eyde system. It is proposed after further patents 
have been taken out to explcit various waterfalls, and to erect 
rew nitrate factories. | 

Franz Fischer describes in the Zeitschrift fiir Elektrochemie, 
p. 107, a method for preparing argon from the air by simply 
pessing air over heated calcium carbide. The nitrogen unites 
with the carbide to form cyanamide, and the oxygen forms 
caleium oxide, and carbon is deposited. The only substance 
remaining is argon, which passes forward and can be collected. 


ELECTRICAL SCIENCE 


British and American 


Electrification produced by Heating NSalta,—-In the March 
issue of the Proceedings of the Cambridge Philosophical So- 
ciety, J. J. Thomson describes his investigations on the elec- 
tricity liberated from heated salts, which were directed especi- 
ally to determining what relation might exist between the sign 
and the amount of electricity and the chemical nature of the 
salt. The salts were heated by sprinkling on a hot surface. 
The -hot surface was obtained by filling a porcelain tube with 
"kryptol." a badly conducting powder, which is heated by 
passing electricity through it. Since the porcelain itself gives 
on clectricity when hot, the tube was wrapped with mica, which 
gives off very little electricity, and the salt to be examined 
was sprinkled thinly and uniformly over the mica. The elec- 
tricity given off by the salt was determined by means of a 
saddle-shaped insulated conductor suspended over the salt and 
connected with the gold leaves of an electroscope. The rate 
of leak of the electroscope when charged positively and nega- 
tively in turn gives the information required. It was found 
that the loss of charge from the electroscope depended princi- 
pally on the class and not on the metal of the salt. The phos- 
phates evolved positive electricity more copiously than any 


other class of salt, the phosphate of aluminium being the most. 


vigorous. Nitrates and chlorides give off positive electricity 
in smaller amounts. Oxides, on the other hand, yield an 
excess of negative electricity, the most copious stream coming 
from the oxides of calcium and barium. In every case the 
evolution of electricity must cause the salt to become charged, 
and а number of careful comparisons have shown that the elec- 
trical condition produced by heating the salt is the same as 
that produced by rubbing it. This suggests that the salts are 
normally covered with a double layer of electrification: in the 
phosphates the positive layer is outside, but in the oxides the 
negative layer is outside. | 

Improvements in the Accurate Measurement of Inductance.— 
The Maxwell-Rayleigh bridge method of measuring coefticients 
of self-induction consists in first balancing the bridge—with the 
inductance and a variable resistance in one arm-—-for steady 
currents and observing the galvanometer throw on breaking the 
main current circuit, and then, secondly, disturbing the balance 
of the bridge by the introduction of a small known resistance 
into the inductance arm and observing the consequent steady 
deflection of the galvanometer. But the effects of temperature 
оп а copper inductance coil are usually so considerable in the 
time the second operation takes that the error may amount to 
more than one per cent. In the March number of the Physical 
Review, A. Zeleny proposes a mode of escaping the above error, 
which consists virtually in omitting the second portion of the 
Rayleigh process. Let 7, be the current through the inductance 
coil when the bridge is being balanced, and let 7? be the resist- 
ance of the bridge net to electromotive forces in 7. Then if Q 
15 the whole quantity of electricity passing through the bridge on 
opening the main circuit, elementary theory shows [= (01/0/17. 
In. the proposed’ method Q is calculated from the measured 
quantity 4 of electricity which flows through the galvanometer 


on opening the main circuit, 7! is calculated from the known 
resistance of the bridge arms, and Z, from the measured current 
through the bridge and the known resistances. The galvano- 
meter has, of course, to be standardised; this is best done by 
measuring the free charge of a standard condenser of capacity 
C. charged to an electromotive force Æ. Then the collected 
observations reduce into the complete formula :— 


CE d R G 
L = MEE 1 Sa 1 са е. ? Rs) 7 , 
D i t i) "E PLI Em c] 


where the non-induction bridge resistances are such that 
HI — HU, and where d, D are the throws in the induction 
experiment and in the capacity experiment. If, as is usual, 
H,—iH, and f,=H,, the equation is considerably simplified. 
When a standard mutual inductance coil M is used for standard- 
ising the galvanometer, the formula to be used is :— 
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The author claims for the modified method a possible accuracy 
of 0°01 per cent. in absolute measurements. He describes also 
a modification of the Anderson method which gets rid of the 
error that follows from the leaking out of the absorbed charge 
of the condenser employed in that method, and suggests methods 


of comparing two inductances. 


Continental 


Magneto-Elastic Detectors.—It has been known since 1858 
that an iron wire circularly magnetised acquires a linear mag- 
netism on twisting. L. Tieri has discovered that a bundle of 
circularly magnetised wires furnishes a very sensitive magnetic 
detector for electric waves, and calls it a magneto-elastic de- 
tector. He has recently been investigating the dependence of 
the sensitiveness upon the form of the cycle of magnetisation, 
and describes his results in the Nuovo Cimento for February. 
As in purely magnetic cycles, the sensitiveness of an iron wire 
subjected to a torsional magnetic cycle depends upon the in- 
clination of the curve which closes the cycle to the axis of 
abscisse, increasing with this inclination. Now the effect of 
circular magnetisation is just the increase of this inclination, 
hence its advantage. The area of the hysteresis cycle is rather 
large, but it decreases on increasing the magnetising current, 
and for a particular current the two branches become rectilinear 
and nearly coincide. The sensitiveness is constant over the 
whole cycle. With still higher currents heating begins to com- 
plicate matters. The sensitiveness also depends upon the ten- 
sion, and has a maximum for a certain value of the weight. 
carried by the wire. 

Wave-length of Röntgen Rays.—Haga and Wind. in the 
course of their elaborate researches on the wave-length of 
Rontgen rays, obtained diffraction phenomena which indicated 
a wave-length of 2x10-" cm., a value which would place these 
rays far in the ultra-violet. A still smaller value was found 
some time ago by W. Wien, and he now endeavours, in No. 4 
of the Annalen der Physik, to harmonise his wave-length, cal- 
culated from the energy of the Röntgen rays, with the value 
obtained by Haga and Wind. The ditticulty centres round the 
view as to the real mode of production of X-rays. They are 
currently supposed to be generated by the acceleration or 
retardation of electrons. A large amount of energy means a 
small width of impulse and a great retardation. But it is pos- 
sible that the energy is not disposed of instantaneously. The 
electron may describe a zigzag path among the atoms of the 
anticathode (this would account for the absence of polarisation), 
or may even have internal vibrations. A greater wave-length 
might be admitted if a change of direction produces X-rays. 
but this is quite contrary to the hypothesis of Stokes and 
Wiechert, who only admit change of velocity as capable of 
producing them. 

Capacity of Condensers.—R. Magini gives, in the February 
number of the Nuoro Cimento, some formule governing the 
width of the “additional strip"' to be theoretically added ta 
the rim of the plates of an air condenser in order to allow for 
the straying of the lines of force at the edges. Kirchhoff's for- 
mule appear to fail when the distance between the condenser 
plates becomes smaller than 1 cm. For such distances, and 
down to 0'2 cem., the best formula for both circular and elliptic 
condensers appears to be :— 


24 $ 8 44 
= » 2 d 1 on 
A= 10g (2 +) + gp 108 (1+ 7) 


where d is the distance between the plates and s their thick- 
ness. Maxwell's simpler formula was :— | 


9 
А = “ log 2, 
т 


where А is the width of the “additional strip." 
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« ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published April lith 


A full list of these was published in our last issae. The following 


are abstracts of the more important specifications. | 
Names їп brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


Alternating cur- 
Improvements in machines of 
To make possible several 
efficient variations in the speed of an induction motor, compound 
or interconnected windings are provided on both the stator and 
the rotor. ‘These windings are of such character that they pro- 
duce double magnetic fields having different numbers of poles, 
the same as would be produced by independent windings. By 
means of these double magnetic fields the machine 1s enabled 
io work in а manner equivalent to two ordinary machines con- 
nected in cascade. Slip rings are provided for:the rotor wind- 
ings. Two claims, ten figures. 

6,285, KUEHNRICH. Electric furnaces. 
published in full on page 695. 

6,803, JUSTICE ee Gasglühlicht Akt.-Ges.) Electric 
glow-lamps. 1n glow-lamps with metallic filaments, expansion 
and contraction troubles are prevented by the use of elastic 
suspenders. The suspender may be made of metal or very hard 
glass. Six claims, six figures. | 

7,188, BLOXAM (Lux). Manufacture of incandescence bodies 
of refractory metals for electric lamps. In the reduction of re- 
fractory metals, or alloys thereof, a paste is made from the oxide 
of the metal and of carbon, and to this is added a small pro- 
portion of aluminium ór of magnesium in a metallic state. The 
filaments are heated electrically in the usual manner, and the 
resultant oxides of aluminium and magnesium are thereby vola- 
tilised. One claim, no figures. 

8,680, BRITISH THomson-Hovuston Co. (General Electric Co.). 
Systems of control for electric motors. For driving planers or 
other machines requiring frequent and quick reversal, a com- 
pound-wound motor is used. During the working stroke the 
motor is run as a cumulatively-wound compound machine ; whilst 
stopping the armatyire is cut out, but the field is maintained at 
full strength; and for the return stroke the shunt field is so 
weakened that the motor runs practically as a series machine. 
During normal working the shunt circuit is never broken. changes 
in current value are effected by varying the resistance in circuit. 
Four claims, twelve figures. 


This specification is 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 


next issue. 
1905 Patents 


26,688, Brown. Means for converting varying alternating elec- 
tric current into similarly varying direct current. 

27,096, Hart & DURTNALL. Motor systems with electric trans- 
mission for the propulsion of railway, tramway, road or 
similar vehicles, boats, and the like. ` 


1906 Patents 


7,668, OLIVE & Swansnick. Liquid electric motor starters and 
controllers. 
7,821, FYNN. 
formers 
7,829, THoMPson (Westdeutsche Thomasphosphat- Werke Ges.) 
Process for producing compounds of oxygen and nitrogen 
by aid of electric discharges. 
7,831, British Тномзом- Ноозтох Co. (General Electric Co.) 
Signalling systems for railways and the like. т 
8,933, British THomson-Hovston Co. & Dawson. Methods of 
dusa E ш collecting rings for dynamo electric machines. 
‚934, T у ШЕ Со. & Dawson. Means for 
a ing the end connections of dynamo electric 
9,786, McKenzie & Horrawp, Lrp»., & Epmonps. Method of 
electrical detection between railway or tramway signals 
р Du facing point locks, or fouling bars. ` 
10.603, Lu о бз e 
түш E Telephone Manufacturing Co.). 
11,335, Eckstein & Heap. Electric switches. ` 


Alternate current motors, generators, and trans- 


11,950, Hess. Manufacture of electric insulating material. 

11,971, GRAF. Starting device for motors and like machines. 

12,732, BRITISH Тномѕомх-Носѕтом Co. (General Electric Co.). 
Machines for use in the manufacture of incandescent 
electric lamps. 

13,222, BRITISH ('HoMsox-HovsroN Co. (General Electric Со.). 
Switches for controlling electric circuits. 

13,651, HAMILTON. Electrical contact makers and breakers and 
the like particularly applicable for use with internal com- 

à bustion engines. 

13,985, CHAMBERLAIN & HookHAM, Lro., & Ногрех. Electricity 
meters. 

14,041, WUNDERLICH & HUGHES. 
lamps and other articles. 

14,458, TAYLOR & CRESSEY. Electrically operated system of slide 
bars and safety bolts for securing railway carriage 

. doors. 

15,273, Case. Brakes for tramcars and other rolling stock. 

15,909, MARCONI'S WIRELESS TELEGRAPH Co. & PLETIS. Variable 
electric condensers. 

17,378, TwEEDALE & TwrEEDALES & SMALLEY, LTD. Electric stop 
motions of drawing, slubbing, roving, and like trames. 

17,898, Vaux & McCuLLoucH. Appliance for sanding tramway 
and railway rails. 

19,486, BeLLISS & Мовсом, Lrp., & MacGrecor. Electro-mag- 
netic devices: for doing work on any restrained body. 

21,416, K3ELLIN. Electrical furnaces. 

21,945, ae Short-circuiting overhead electric conductors or 
cables. 

23,851, Ruzicxa. Electric arc lamps with convergent carbons. 

93.951, Reist. Dynamo-electric machines. 

25,206. STORER. Windings for dynamo electric machines. 

25,489, PERREUR-LLOYD & GARDNER. Process of electrolytically 
extracting metals from ores. 

26,256, WOLTERS. Telegraphic transmitters. 

28,049, KALLMANN. Comparison or standardisation of electrical 
measuring instruments. 


Suspension of electric and other 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1906 Patents 


28,242, 'Гнікот & МАСЕ. Electrolytic production of pure tin. 

28,562, FRIED. KRUPP Axt.-Ges. Automatic starter for continu 
ous-current electric motors. 

98,775, DEUTSCHE GASGLÜHLICHT Axt.-Ges. (AUER-GES.). Method 


of and means or apparatus for producing metallic incan- 
descence bodies for electric glow lamps. 


1907 Patents 


2.515, Baker. Forms for making fibre insulating coverings. 

3,174. Sremens & HALSKE Axt.-Ges. Manufacture of ductile 
tungsten or alloys thereof. 

‚5,552, Dunwoovy. Wireless-telegraph or signalling systems. 

5,957, RODMAN. Method of reducing depreciation in lead stor- 
age batteries. 

6,502, THIROT AND МАСЕ. Process for the regeneration of the 
electrolyte employed in the extraction by the electrolytic 
process of copper from old bronze and bronze waste. 

6,527, ALLGEMEINE ELEKTRICITATS-GES. Time meters. 

6,929, Siemens & HALSKE Axt.-Ges. Telegraphy. 


Amendment Made 


11,561/1900. Hewitr. Mercury vapour lamps. Їп pursuance 
of leave granted on February 12th last, this specification has been 
considerably amended. ‘The amendments have the effect of nar 
rowing the scope of the patent to a simple mercury vapour lamp 
in which the cathode is composed wholly or partially of mercury. 
and in which a space is provided apart from the path of the cur 
rent, so as to provide radiating surface to radiate the exces 
heat as quickly as it is generated. 


Expiring Patents 


The following patents expire during the current week, after 
a life of fourteen years :— 

7,866/ April 18th, 1893. Ени THOMSON. Lightning arrester 
In electric traction and similar circuits which have one js 
earthed a spark gap is arranged between the non-earthed 51 
of the circuit and the earthed side. A common earth plate Р 
provided for both the lightning arrester and the earthed p 
ductor. The arc rupturing magnet 15 connected in series Y, 
the insulated side of the circuit, and in such electrical positio 
that it constitutes a choking coil interposed between the gener 
tor and the lightning arrester. 


1] 
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AMOUNT Pim S10cK FALL Diis Stock FALL 
NAME. Р EXCHANGE] SINCE oF : EXCHANGE | SINCE 
SHARE. | *— Interim, |QvoraTioN.| Last SuanE.| *— Interim. | Quotation| Last 
WEEK. WEEK, 
1905 
ELECTRIC SUPPLY, £ | x P 
Bournemouth & Poole E. S. Co. Ld. 10 7 British Electric Traction US nes 3 - 343—3 
Do. 44% Cum. Pref .. — 10 44 Do. 6% Cum. Pref.. vies 6 6/- 7—7 + 
Do. 6% Cum. Second Pref. PAN AC 10 6 Do. 5% Perp. Deb. 5^ 57 101—105 + 
ро. ү, Debenture, Red.. | Stock 4 Do. 44% red Deb. ыз, 44 44% 83—56 
Bromley (Kent) E.L.& Power Co., "Ld. 5 b City of Birmingham Trs. бо., ‘Cun. Pt 10/- 2/6* 41—51 
Do. 447 Ist Deb. Red. Stock 4 Do. 47 1st Mort. Deb. + 4% 98—101 xd, -2 
Broupton & Kensington E. 8. `Со., лл. 5 10 Dublin United Trams Co. ivan yis 6 6/-* | 141—15] 
Do. . TY Cun. Pret. ..;:...-. «его 5 7 Do. -0% Prol зе езайъыза зра за зе азуы ээ 6 6/- 131—141 
Central E. S. Co.. Ltd.. y Guar. Db.| Stock + Hastings & District E. Тт. Co. Db. ... 4 % 98—101 
Ch. Cross. W. E. & City К. З. Cu... 5 5 Tti I. of TAM E. ‘Ur. & L, Co. Cm. The 5 2/6 1—2 -% 
D& Стин, Pref. oar 5 4) Do. 47Deb.. 4 4% 72—78 -1 
Da 42 Deb. ld осоне: Stock 4 Lancs. Us. Trs.. Pr. Lien Db. — 5% 95—98 
Do, “City Undertaking, "447 Ст. Pf. 5 4} London Street Tramways Co.. - — 2/- Ya— Y^ 
Chelsea Electric Supply Co., Ltd. ... 5 6 London United Trs., Ld. ‚ Cm. Pf... € 5 5/- 74— { 
Бе. AEX Deb. ТӨШ усак сылтан ты Stock 4h Do. 4% 181 Mort. Deb. Red ......... E 47 85— M 
City of London Elec. bh он Ltd. 10 6 +} Manx Electric R. Co., 54% Cu. Pf.... -= 2/9 48—51 
ро. 6% Cum. Pref. . ae 10 6 Do. 44% 1st Mort. Deb. Red .. .., — 415 97 —100 
Do. 59 Deb, Red .. scscsccoscccneses.| SUOCK 5 +1 Metropolitan Elec. ‘i rams, s Def.. -— -— — й 
Do. 4)% 2nd Deb. Red ............... Stock 4h Do. 5% Cum. Pref, . err 5 6d. &- 84 T? 
Cty of Durhaw Е. Р. Dis. Co.(£3 paid) 5 4 Do. 44% Deb. stk. Red.. "m 44% | 9:—100 
Do, 5% Pre 5 5 National Elec, Construction Co. Ltd. 7 — }i—1)', 
County of London Elect. - Sup. € Co. Ld. 10 5 New General Tr. Co., 6% Cin. Pu — — —1{ 
ро. 07 ‚Сп. ODL. зей» - 10 6 +4 North Metropolitan Trams Co.. — 1/- - & 
ро. 447 Deb. Red , Stock 4 +1 Do. 347 Mort. Deb. ... 3} 3} 02—95 
Do. 4 2 ?nd Deb. Red . ....| Stock 4 Potteries Electric Tiaction à Co. ‘Ltd. 4 &/- -1 
Edmunson в Ele ctricity Corp., , Ltl.. 5 4 Do. 5% Cum. Pref. . 1 A 5% —į 
Do OX Cüm: Pref. Loo over 5 6 Do. 4b Deb. Td носе: rires Я 44% | 981—1014 
Do. 44% Ist Mort. Deb. Red ...... Stock 4 Provincial Tramways Co. Ltd. ......... 3 s 41—58 
Folkestone Elec. Supply Co., Ltd. 5 5 Do. 67 Cans Pref, Lievvueemusn 6 6/- 104—114 
o4 4 о Mor 5 5 South Met. Elec. l'rams & Ltg.Co.Ld. 
ро. 447 1st Deb. Red ............... Stock 44 6% Cin. Pf. Prov. Certs. (15/- paid) — 52d. | $2-14 
Hove Electric Lighting Co., Ltd... 5 9 = Do. AV DIG, Вны атаве — 30/34 | 84—87 
l.of Wight E. L. & P. Co, Db. Rd....| Stock 41 Sunderland Dst. E.Trs.1st Mt. Db. Rd. 5 57 56—90 
Kensington & Knightsbridge E.L. Co. 5 10 Yorkshire (West Riding) Elec. Trams E — 1—1 
Do. 43% Deb. Red . Stock 4 Do. 6% Cum. Pref. . Заке — — '34—3 
Kens. & N’t'ng Hill E. L. Cos. Db.Rd.| Stock 4 Do. 44% 1st Deb. BA sates: 4) 44% 90 — 93 -1: 
mot Electric Supply SUFPOIW UD 3 4 
6% Pref... : vie 5 6 
Do. 4% Ist Mort. Deb. Red .........| Stock 4 TELEGRAPH AND TELEPHONE 
Metropolitan Elec. Supply Co., Ltd. 5 10 Anvlo-American palatial Co. Ltd.| Stock 3} 15/-* | 61—62 xd 
Do. hU DUI Prol: wess srate vod 5 4 Do. 0X Pref, Ord. «. ess] Stock 6 3% 165—106 xd 
Do. {Ist Mort. Deb. Red ......| Stock 4 Do. Def. Ord. ........ ..| Stock 10/- 35/- 214—211 T 
Do. Ké 7 Mort. Deb. Red . Stock 3 Commercial Cable Co., 4% Deb. Red.. Bier 4 47 93 — 95 
Midland Ё.Согр, (от P. Dist. 18t Mt. Db.|100 & 500 4 Direct Spanish Telegrap Co. 144. 4 2/-* 33 “ot 
Newcastle & Dist. E. L. Co., £9 paid 10 5 Do. 204. CUI РГӘ Б уаз е as 10 10/- 5—9 
Do. 417 Mort. Deb. Red . ...| Stock 4j Dh BUS Del cicius nein 5 44% | 95—101 
Neweastle-npon-Tvne ые Supply.. 5 5 Direct United States Cable Co, Ltd.. 3 4/- 15—154 +È 
Do. £2 Pin, 16/- paid.. ..... 5 — Direct West India Cable Co. Ltd., 
Do. 5% Pref (fully paid) . » b 5 44% Reg. Debs, Red .. 4) 417 99—101 
De. 1 РҮП. «- DAE ree 5 — Bester A. African Ltd. ,47 Mt. Deb. 4 47 99—101 
Notting Hill Elec. Ltg. Со:, Ltd.. 10 7h Do. do. (Mauritius Sub.) 4 4% | 100—102 
Do. 4% 1st Mort. Deb. Red ......... 100 4 +1 Eastern Ext. Australasia & China ... 7 2/0* | 131—183 
Oxford E. eetrie CO... Ltd. i.n 5 7 Do. 4% Mort. Deb. Perp. ............ 4 4% | 105—197 
Do. 4% Deb. Red.. Stock 4 Eastern Telegraph Co. ................... 7 25/. | 137—142 
8t. Jame« and Pall Mall E. L. Co. Ld. 5 124 Do, 907 Pref. s.s PM T ENSE 31 17/6 7—49 
Do, 7% Non-Cum. Pref................ 5 7 Do. 4% Mort. Deb. . ie ves 4 47 | 106—108 
Do. з Deb. Red.. ....| Stock 3} С. N. Tel. Co. (Copenhag ren) .. 24 5/- 35—37 -1 
Smithfield Mkt. Elec. Sup. 'Co., Ltd. 5 4 Indo-European Tele.raph Со. ‘Ltd... 18 — 58—60 
Dn. ПС, ТЕЦ накь ары Stock 4 +1 Marconi Wireless Telegraph Co. Ltd. — — є— 
South London Elec. Sup. Corp. Ltd. 5 4 National Telephone Co., Ltd., Pref... 6 6% [1074—1094 +14 
South Metropolitan Е. 1. & P. Co. 1 94 Do. Ded ала 5 542 | 104—106 
Do. 7% Cuin. Pref. . idea 1 7 Do. 6% Cum. Ist Pref. ó 6/- 11—13 
Do. 447 lst Deb. Ree seat Stock 4} Do. 67 Cum. 2nd Pref.. 6 6/- 10—12 
Urhan Elec. Supply Co., Ltd. 5 5 Da. BY Std Pref. „асов резезазан+ еа 5 2/6 58—58 
Ds. SE Do PIE асаа 5 5 -i Do. 967 Deb. ПӘЙ... 3} 34% 90—95 
De. 4}% 1st Mort. Deb. Red ...... Stock 4} -2 Пор 4X Heb. REA risa 4 4% | 100—102 
Westminster Elec. Sup. Corp., Ltd. 5 13 West African Telegraph Co. Ltd. 4 ^ 10—10} 
00. SEF Cant, Pref. эмиг 5 5 Western Telegraph Co., Ltd. ............ 7 3/- 138—141 +} 
ELECTRIC RAILWAYS. Dos. 47 DO ив 4 4% | 101—104 
Baker St. & Waterloo 4% Perp. Deb.| Stock 4 
Central London ........ sides; MR Stock 4 +7 MANUFACTURING 
Ue. 42 Preferred... sr Stock | 4 / Aron Electricity Meter Co., Ltd.. — = 1—1 
R e, ае ооны Stock | 4 / +5 Do. 6% Cum, Pref. . 4} In | Hi T) 
Uo. 4% Debentures. Stock | 4 47 103—106 British Insulated & Helsby Cables, Ld. У 10/- 04—7 
Ch. Cross, Eust. & Hamp. Рр. Db... | Stock | 4 47 83—86 Do. 6% Cum. Pref. . ә 6 3/- | 54—61 
City and Bonth London Cons. | Stock | M 217* 41—43 +1 Do. 417 Ist Mort. Deb Red ...... 4h 44% | 101—104 
NK. ТУРЕ. аата ма Stock | 4 47 104—107 DH Tiiomson- Houston Co., Ltd. 
Do. 57 Perp. Pref. 1801 ............ Stock | 5 5% 119—122 / 1st Mort. Deb. Red ........... 4j 44% 92—96 
Do. 5% Perp. Pref. 1896 ............ Stock | 5 5% 115—118 Britis’ Westinghouse Electric PON 
Do. 57 Porp: Pref. 1001: 4. uas Stock | 5 57 115—118 Co. ШЫ: OF Pret. куш» - — 3/-* 1-1} 
Great Northern & City Pref. “A” 10 | 4 4/-* 241—3 -1 Do. 4° Mort. “Deb. Red.. 4 4% 65—69 
Gt. Northern, Piccadilly & Brompton 10 | 4 4/-* 6—7 Brush Electrical Engineering Co. 24 1/- 
4% Perp. DOU: езе Stock | 4 4% 85 —88 -1 Do. 6% Pref. ..... es see 6 2/41 i 
Mersey Cons. vir ien danda HUNE - uc — 5—7 i 20; 417 Pern, Jat. Deb, aeo oni 4 44% 89—92 
ро. 37 ng Pref. Red.. EE ТТЕ Stock — — 7—10 Do. 447; Perp. ?nd Deb. ... à Hi no 75—78 
Metropolitan ons. Misses СОСКЕ 21 147 47—48 +34 xs gd х Cable and Const. Co., 141. 10 5/- 101—111 +4 
r Surplus Lands .. „| Stock 2 93% 67 —69 Do. 5% Cum. Pref, . eem 5 2/6 sisi 
Do. 4% 7 Deb. ... | Stock | 3 30У 95—95 +1 Do. tf Ist. Mort. Deb................ 44 44% | 106—108 
Do, 347 "SET Dal. coton Stock 3 347 94—97 Consolidated Electrical Co,, Ltd. ..... s Tła. e. 
Do. 2 Preference... ‚| Stock 3 34% | 86—89 Crompton & Co., Ltd. ... e 3 1/6 и 
DOs ОУ A Pref: "с. оло BROCK a 317 78—82 +1 Do. 5% 1st Mort. Reg. 1 Déc Сыа 5 57 96—00 
Do. SÍ? Convertible Pref. ........ | Stock 3 84% 77—82 2 Dick, Kerr & Co., Ltd. 10 2/- 14—14 
Metropolitan District .. ee ‚..| Stock ined = 134—144 E | Do. 6% Cuin. Pref. . EM 6 71d.* | 144—144, 
Do. 67 Perp. Deb. ...| Stock б 6% 131—136 -9 Do. AEP Deb. Red no annia 44 44% | lol—104 
Do. 4% Perp. DA os дь MOON 4 47 88—93 Edison & Swan United ** A," £3 paid 45 2/6 14—18 
Го. 47 Perp. Deb. (1903-5) ......... Stock 4 47 54—89 -1 ро. do. (fully paid) 44 4/2 21—21 
Do, 37 Cons. Rent charge. DPO Stock 3 E pA 65 - 70 Hos 4E PED Rd. iicn kr 4 47 $5 — 87 
Do. 47 Midland Rent abate Stock 4 4; 105 —108 Do. 5% 2nd Deb. Вей4.................. 5 5% 89—92 
Do. Guaranteed 4° | ‚....| Stock 14 147 55—00 T du C mstruction Co., Ltd, ...... — 1/7} 1—ү, 
ро. Extension Pret. “(52 UNIT Stock — — 36—41 Do. и Сат. Pref. . 7 2/00 | 14—2 
Ass. Ext. Pf. Guar. Һу Ù. Е. Rs. Co.| Stock — 37 56—60 Do. 4% Регр lst Mert Deb. ..... 4 4% | 81—84 
Underground Elec. Railways Co o General К lec. Co. ,Ltd., Cum. Pref. 5 5/- 84-9} 
London 5% Profit Shg. Sec. Notes! Various 5 57 59—91 Do. 4% 156 Mort. Debs Red 5с. 4 4% 92— 95 
blo x КУ MORAN Stock 3l 87 == Henley's (W. T.) Tel. Works Co., Ltd. 15 10/- 39—13 
Whitechapel and Bow 4% Deb. ........ Stock 4 47 107 —110 Do. 4 Сип. Pref. ..... eere 44 2/3 51—51 
Do. 44% lst Mort. Deb. Bed ...... 4 447 107 —109 
ELECTRIC TRAMWAYS. I. К. & Ө. P. Co., Ltd. s w 15/5 154—195} 
Bath T CS Tramways, Ltd. ......... 1 5 1/- 21—94 Die AUC Del PMR Сы барыы дды 4 4% 95—100 +1 
Do. Cun. PM Maso i NR 1 5 64. dl. Tel. Const, & Maintenance Co. ........ 15 24/- 29—31 
Do. 447 Deb. Неа...................... Stock 4 44% о5— 100 Do. 4% Deb. Вів. Red ............... 4 47 | 100-103 
Віго. & Mil. Trs., dal Ast Db. Au... Stock 4 ie 97 09 White (J. G.) & Co., 6% Cum, Pref. 7 6/- 91—10 
| Fo or LOCAL NOTES, &c.—See pp. 699 to 704 Ф | 
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Silvertown instruments 


4 K E / | he = 


Four-Dial Bridge, A 1033. With Sliding-Contact Dials. 
BRIDGES WITH PLUG DIALS ARE ALSO SUPPLIED. 


The India Rubber, Gutta Percha 
Telegraph Works Co., Ltd. 


Head Offices: Works: 
106, Canion Street, London, E.C. Silvertown, London, E. 


BRITISH INSULATED & HELSBY CABLES, 


Works: Prescot, Helsby, and Liverpool. Limited. 


ELECTRICAL CABLES and WIRES 
FOR ALL PURPOSES. 


Paper, Rubber, Gutta Percha, Silk, or 
Cotton Insulated. 


Contractors for the Complete Equipment of 


= Tramway, = 

Power Transmission, Lighting, 
Telegraph and Telephone 
— —— Systems, ——— — 


Manufaeturers of 
Junction Boxes, Section Pillars, Overhead Tramway 
-Gear, Bonds, Switehboards, Meters, Telephone Exchange 
Equipments, Batteries, Insulators, Fire Alarm, and Police 
Equipments; капуау Signals and Blocks, ete., ete. 


HIGH CONDUCTIVITY COPPER, 


Rolled or Drawn to any Wire Gauge, Section, a Specineaton 


05-3 Core Cable for 20,000 Volt Working. 
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LOCAL 


AYR: Electric Lighting Extensions.—At a meeting of the 
Town Council last week, ıt was decided to carry out an exten- 
sion to the electricity works at an estimated cost of £2,210. It 
was also resolved to reduce the price of energy for private 
lighting purposes from 43d. to 534. per unit. 

BELFAST : 7'ramway Profts.—During the past twelve months 
the gross profit on the tramway undertaking has been £77,000, 
as against £35,000 in the previous year. At the same time, the 
deficiency of £7,000 in 1905-6 has been turned into a surplus of 
£15,000 1n 1906-7. 

BRADFORD: Tramway Returns.—A report recently issued 
by the tramways manager (Mr. C. J. Spencer), gives detailed 
figures of the profit and loss on the various sections of the 
tramway system. The surplus on the paying lines is estimated 
at £19,015, and the total loss on the losing lines at £9,191, 
leaving a net surplus of £9,822 on the whole undertaking. 

CARDIFF: Tramway Management.—On the 12th inst., at a 
meeting of the Electrical and Tramways Committee, a motion 
was passed that the tramways manager (Mr. Ellis) be given a 
free hand in the management of the tramways for twelve 
months, the only restriction being that no increase of fares be 
made without the sanction of the committee. The total trattic 
receipts for the year ending March 5150 last amounted to 
£106,550, equal to 9°74d. per car mile, whilst the figures for the 
previous year were £104,724 and 9'57d. respectively. 

CARMARTHEN: Electric Light Adopted.—At the last 
meeting of the Town Council it was decided to accept the offer 
of Messrs. Saunders and Co., of Cardiff, to light the town by 
electricity. | 

LIVERPOOL: Tramway Accidents.—On the 12th inst., a car 
descending Everton Valley into Kirkdale got out of control and 
jumped the metals. The car collided with some iron ''safety ” 
posts alongside the footpath, then ran into a blank brick wall 
and came to a standstill. Several passengers were injured in 
attempting to leave the car during its race downhill. This is 
the second accident which has taken place at this spot. 

LONDON: Fares on the Central London Railway.—During the 
past week experiments have been made on this tube line with 
a view to determining whether a change from the present uni- 
form 2d. fare to a system of graduated fares would be 
advisable. | 

Camberwell: Electric Light Supply.—The Board of Trade 
has approved of an additional system to be adopted for the 
supply of energy under the Blackheath and Greenwich Electric 
Lighting Orders, 1897 and 1899; Crystal Palace and District 
Electric Lighting Orders, 1890 and 1894; Lewisham Electric 
Lighting Order, 1901; and Penge Electric Lighting Order, 
1901. The supply is to be furnished to sub-stations at a 
pressure of 10,000 volts alternating current at a frequency not 
differing from fifty complete periods per second by more than 
25 per cent. The extra high pressure mains will be laid in 
troughs filled in solid with composition, or will be drawn into 
pipes or ducts. 

Marylebone: Electric Lighting Report.—The Electric Supply 
Committee have presented their report, which shows that, after 
meeting all expenses and charges, the electricity undertaking 
during the past year produced a net credit balance of £29,924, 
compared with the estimated figure of £23,528. There has been 
ал average reduction of nearly 4d. per unit in the price charged 
to private consumers. 

The Borough Council have received a communication from 
the Comptroller of the L.C.C., stating that the Finance Com- 


TENDERS INVITED AND 


BARNET .-- The question of electrically lighting Christ Church, 
Barnet, is under the consideration of the Vestry. A good deal 
of uncertainty seems to exist in the minds of the members as to 
the probable cost of wiring. 

ECCLES.— The Corporation invite tenders for the supply of 
steel steam апа cast-iron circulating water pipes; also the 
supply, delivery, and erection of a traction switchboard. Par- 
üculars maw be obtained from the Borough Electrical Engineer, 
fee £1 1s. returnable, and tenders should be sent to the Town 
Clerk not later than April 25th. | 

CHELTENHAM.—A Local Government Board inquiry has 
been held regarding the application by the Corporation to borrow 
£8.000 for additional plant at the electricity works. 

GILLINGHAM.—Tenders are required, by April 22nd, for 
meters and demand indicators, for the year ending March 315{, 
1908. Particulars from the Borough Electrical Engineer, and 
tenders to the Town Clerk. 

GLASGOW PARISH COUNCIL.—Tenders are invited for 
the supply of stores for twelve months ending May 16th, 1908. 
These include electric lamps and fittings. Tenders should be 
delivered to the clerk by April 25th. 

Tenders are also invited for a large number of stores and 
materials for the year ending May 3lst. 


NOTES 


mittee wiil recommend the Spring Gardens authority to place 
the electricity loan of £1,400,000 upon a permanent basis trom 


December 315% last, with interest at the rate of 4 per cent. 
per annum. The Borough Council, however, are to bear the 
difference in the cost of interest on the bills now current, 


which were issued for the purpose of this loan, at £4 6s. 6d. 
per cent. discount. The Borough Council have agreed to this 
suggestion. 

Westminster: Mains Ezxtension.—The Works Committee of 
the City Council, in a report circulated on Tuesday, stated 
that they had received a letter from the Board of Trade with 
reference to the proposed laying of high-tension mains between 
Davies Street, W., and Eccleston Place, S.W., by the West- 
minster Electric Supply Corporation, enclosing copy of a letter 
from the Corporation to the Board, and stating that the Board 
are advised that there is no objection to the proposal, but that 
they would be glad to receive any observations the City 
Council may wish to make in the matter. The Corporation 
stated that high-tension chambers would be used, if required, 
for the low-pressure distributing mains, subject to an iron 
screen being fitted to shut off the high-tension cables from the 
rest of the chamber. The City engineer, however, reports 
that it is very desirable to keep the low-tension chambers and 
the high-tension chambers absolutely separate, and that further 
details should be submitted before any low-tension mains are 
placed in these chambers. The observations of the City 
engineer are to be forwarded to the Board of Trade, in reply 
tə their communication. | 

NEW YORK: Tramway Power-house Fire.—The large power- 
house of the Metropolitan Street. Railway Company was de- 
stroyed by fire on the 8th inst. Seven firemen were killed by 
falling walls. 

SOUTHEND-ON-SEA; Electricity Undertaking.—At a meet- 
ing on Tuesday, the 16th inst., the Town Council decided to 
reduce the price of current per prepayment meter from 6d. to 
5d. per unit. The Borough Electrical Engineer (Mr. К. Bir- 
kett) reported that the light railways showed a net profit of 
approximately £1,700 for the year ending March 51st, 1907, and 
the electricity undertaking was also expected to show a profit 
(for the same period) of about £1,300. "There were 1,556 con- 
sumers (representing 77,161 8-c.p. equivalents) connected to the 
mains at the end of March, 246 new consumers having been 
connected during the year. It was decided to apply to the 
Board of Trade for an extension of three years on the time 
allowed for carrying out the extension of the light railways to 
Shceburyness and Bournes Green. 

WOLVERHAMPTON: Electric Light and Power Matters.— 
At a meeting of the Town Council on the 8th inst., a motion 
that the salary of the electrical engineer (Mr. C. E. C. Shaw- 
field) be increased from £450 to £600 per annum was submitted 
and lost. A resolution was carried empowering the Electricity 
Committee to provide Messrs. Bayliss, Jones, and Bayliss with 
electrical energy for their works, and to obtain a loan of £16,000, 
or any lesser sum, to provide the necessary machinery and ex- 
tensions at the electricity station. Application will be made to 
the Local Government Board for their sanction to a loan of that 
amount. The supply will be given as three-phase alternating 
current at 6,000 volts pressure, and will be produced by motor- 
generators worked from the existing continuous current supply. 
In the future turbo-alternators will be installed to give the 
supply direct. Reference is also made to this matter in our 
"Tenders Invited " columns. 


PROSPECTIVE BUSINESS 


HULL.—The Electric Lighting Committee invites tenders for 
the supply and laying of low-tension mains, pilot and telephone 
wires, casings, boxes, &c., during the vear ending March 515%, 
1908. Particulars from the Town Clerk, and tenders to the 
Chairman of the Committee by April 23rd. 

LONDON: Z/slington.—The Lighting Committee require a 
12-ft. diameter fan, driven hv a single-phase motor, having 
a capacity of delivering 509,000 cubic feet of air per minute 
against a resistance of three-eighths of an inch of water. Par- 
ticulars from the Borough Electrical Engineer, and tenders to 
the Town Clerk by May 8th. 

Poplar.—The Electricity Committee, after considering exhaus- 
tive reports from the engineer on the matter, have decided in 
favour of carrying out extensions to meet next winter's demand 
а} an estimated cost of £5.900. made up as follows :---One boiler 
with chimney and superheater, and including foundations, 
£2,550; one E.H.T. feeder with switch panels, labour, &c. ; 
£1,800; one motor converter and L.T. panel. £1.550. 

Woolwich.—Having decided to discontinue the Installation 
Department, in view of the recent report of Sir Alexander 
Kennedy, offers are being invited from contractors for the future 
carrving on of this work in the borough. 

LUTON.—The following plant is required by the Corpora- 
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tion:—Section A: Boiler, superheater, &c.; Section B: Me- 
chanical stokers; Section C: 500 kw. steam-driven generator; 
Section D: Condensing plant; Section E: Motor-driven feed 
pump; Section Е: Pipe work; Section G: Coal bunkers, 
elevator, and conveyor. Particulars from the Borough Electrical 
Engineer, to whom tenders by May 3rd. 

SHANGHAI.—Tenders are invited by the Municipal Council 
for the supply and delivery, c.i.f. Shanghai, of an 800 kw. 
horizontal steam turbo alternator, single phase, with condensing 
plant. Specifications and forms of tender are obtainable from 
Messrs. Preece and Cardew, 8 Queen Anne's Gate, Westminster, 
London (fee two guineas, returnable), to whom tenders should 
be sent by May 4th. 

SHEFFIELD.—The Electric Supply Department requires high 
tension sub-station switch-gear. Particulars from Mr. 8. К. 
Fedden, the General Manager and Engineer, to whom tenders 
by April 23rd. 

ST. ANNE'S-ON-SEA.-. A number of electric flame arc lamps 
are to be erected along the Esplanade. 


quired by April 25га :—(1) Two watertube boilers and me- 
chanical stokers; also economiser, water-softening plant, iron 
tank, &c.; (2) Coal conveyor; (3) Induced draught plant; 
(4) Three wire balancer. Particulars from the Electrical 
Engineer, and tenders to the Town Clerk. 

WOLVERHAMPTON.—Extensions at the electricity works 
have been sanctioned, and the committee will require, in the 
first place, two 500 kw. motor-generators, for 6,000 volts three- 
phase and 460 volts continuous current respectively, at an 
estimated cost of 55,400. Also 1,100 yards of double extra- 
high-tension feeder cable at an estimated cost of £2,500. Several 
turbo-alternator generating sets are also to be obtained in the 
near future. 

WOOLWICH UNION.—-Additions are to be made to the 
Guardians’ electric lighting plant at the Infirmary, Plumstead. 
Specifications of the work may be obtained from the clerk, 50 
Rectory Place, Woolwich, to whom tenders should be sent by 
April 11th. 

YORK.—The Electricity Committee has been given permission 
to borrow £26,285 for extensions to the electricity works. 


TENDERS RECEIVED AND ACCEPTED 


WARRINGTON.—Tenders for the following plant are re- 
ABERDEEN.—The following tenders were received for the 


supply and delivery of a surface condenser, together with air- 
pump, oi separator, &c.:— Worthington Pump Co., London 
(accepted), £1,116; J. P. Hall and Sons, Peterborough, 21,125; 
Cole, Marchent, and Morley, Bradford, £1,124; С. 5. De Ritter, 
London, £1,124; Midland Engineering Co., Birmingham, £1,127; 
Willans and Robinson, Rugby, £1,158; J. Wright and Co., 
Tipton, Staffs, £1,162; I. Storey and Sons, Manchester, £1,208; 
J. Cochrane, Barrhead, £1,224; Haste Pump Co. Manchester, 
£1.255; Belliss and Morcom, Birmingham, £1,274; W. Н. 
Bailey and Co., Manchester, £1,281; Mirrlees, Watson, and 
Co., Glasgow, £1,549; Liverpool Engineering and Condenser 
Co., Liverpool, £1,430; W. H. Allen, Son, and Co., Bedford, 
£1,433; Richardson, Westgarth, and Co.; Hartlepool, £1,7°0. 

AUCKLAND ELECTRIC TRAMWAYS CO.—The Brush 
Electrical Engineering Co. are supplying a Brush-Falcon engine 
and traction dynamo to this company. 

BELFAST.—The tender of Messrs. Musgrave for the supply 
of steel doors at the electricity works has been accepted. 

CRYSELCO LAMPS.—-Contracts for the year have been 

laced by :— The General Post Осе, London County Council 
о. Shetheld Corporation Tramways, Edinburgh and 
District Tramways, Corporations of Dewsbury, Salford, West 
Ham, and Wigan, and the Mersey Docks and Harbour Board. 

DUBLIN.—‘Ihe_ Electric Lighting Committee have recom- 
mended the acceptance of the tender of Messrs. Willans and 
Robinson for a 1.5C0 kw. steam turbo-generating set (Dick, Kerr 
alternator) at £10.043 for the Pigeon House Fort Works. At 
the quarterly meeting of the City Council, last week, the recom- 
mendation of the committee was challenged, and the acceptance 
of the lowest tender (General Electric Co.. with Westgarth 
turbines at £8,725) was moved. The reason for the non- 
acceptance, by the electrical engineer, of the latter tender was 
that the clause in the specification stating that all tenderers 
should be able to refer to similar machinery in operation else- 
where, could not be complied with. After some discussion a 
motion that the report of the committee be referred back was 
defeated, and a further amendment to accept the tender of the 
General Electric Co. was carried by 39 votes to 10. Some feeling 
was shown in the matter, and although the chairman of the 
committee moved the adoption of the report as usual, he said he 
disagreed with the recommendation, and voted for the amend- 
ment. 

ELECTRIC LIGHTING AND TRACTION CO. OF AUS- 
TRALIA.—The tender of the Brush Electrical Engineering Co. 
for a 1,500 kw. Brush Parsons turbine and 4,0C0-volt. single-phase 
alternator has been accepted. 


GRAVESEND.—The following tenders for engine-room stores 
have been accepted by the Corporation:—W. H. Wilcox and 
Co., Messrs. Pryke and Palmer, British Electrical Trade Supply 
Co., Siemens Dynamo Works, Albion Electrical Lamp Works, 
Verity's, Ltd., Electrical Co., Ferranti,. Ltd., Geipel and Lange. 

LONDON: Bermondsey.—The tender of Pryke and Palmer 
at £23 15s. 4d. for steam piping for the hot well at the Ber- 
mondsey generating station has been accepted by the Borough 
Council. 

Hammersmith.—The following tenders have been received for 
the erection of a steel shaft, 100 ft. high, for the electricity 
works, to remedy as far as possible the causes of complaints from 
time to time received of the alleged nuisance and annoyance 
from the emissions of smoke, fumes, and grit:—Fulham Steel 
Works Co. (accepted), £400; Thames Ironworks Co., £454 
16s. 4d.; Cross and Cross, £479; Machan and Sons, £525: 
Westwood and Wrights, £667 10s.; Fraser and Son, £570; 
Nicholls and Reynolds, £650; Thornycroft and Co., £791; 
Cadogan Ironworks Co., £935. 

Poplar.—The following tenders have been received for the 
supply of cable :—Siemens Bros. and Co., £1,535 10s.; Western 
Electric Co. (recommended), £1,500; Henley's Telegraph Works 
Co., £1.540; British Insulated and Helsby Cables, £1.306 4s.; 
W. T. Glover and Co., £1,520; Callendars Cable Co., 61.555. 

For the supply and erection of a boiler for the generating 
station, with chimney and superheater, the following tenders 
were received :—Clark, Chapman and Co. (recommended), (1) 
price £2.100, (2) heating surface, 4,150 sq. ft., (3) grate area, 
88 sq. ft.; Stirling Boiler Co., (1) £2,800, (2) 4.C96 sq. ft., 
(3) 88 sq. ft.. (4) superheater heating surface, 550 sq. ft.: 
Babcock and Wilcox, (1) £3,C50, (2) 4,000 sq. ft., (5) 98 sq. ft., 
(4) 670 sq. ft. 

MANCHESTER.—-Messrs. Bruce Peebles and Co., Ltd., have 
received the order for two 250 kw. motor-converters required 
by the Electricity Committee. 

STAFFORD.—Tenders have been accepted to the amount of 
£575, for extensions to the electricity works. 


THE EMPIRE ROLLER BEARINGS CO.—Amongst the 
recent orders received by this company for their patent roller 
bearing axle-boxes are the fitting of 25 additional tramcars for 
the Brazilian tramways, from the Madras Railway Co.. for 
bearings for their main line rolling stock, a further supply for 
Calcutta rolling stock, and for the fitting of new cars for the 
Liverpool Corporation Tramways, the Great Grimsby Tramways, 
and additional bearings for the Lancashire and Yorkshire 
Railway Co. 


* 


COMPANIES’ MEETINGS AND REPORTS 


ANGLO-ARGENTINE TRAMWAYS CO.—-The result of the 
combined systems (Anglo-Argentine and City of Buenos Ayres 
Tramway Companies) for the vear 1906 shows gross receipts 
amounting to £819,219: working expenses (which include vari- 
ous items amounting in the aggregate to £65,816, carried to 
Depreciation Renewals Funds, in addition to the amounts ех- 
pended on ordinary maintenance) absorbed 5532.597, leaving a 
balance of £286.621. Adding the amount brought forward from 
1905, there is an available balance of £296,836. Debenture in- 
terest, interim dividends, sinking fund, &c., amount to £223,621, 
leaving a net balance of £73,214. А final dividend of 4s. per 
share, free of income tax, is recommended on the ordinary 
shares, making, with the interim dividend of 4s. per share, 8 per 
cent. for the усаг. leaving the sum of £10,081 1s. Id. to be 
carried forward. Practically the whole of the “City” system 
was being worked electrically by the middle of September. In 
this connection the report states that the profits for the year 
were materially benefited bv the fact that a substantial portion 
of the ''City " system was in operation during the first half of 


the year, whereas no dividend was payable for that period upon 
the new ordinary shares issued to meet the cost of electrification. 
The general manager reports that heavy repairs to the per- 
manent way have been necessary throughout the year, parti- 
cularly in streets paved with asphalt. Trials have been made 
of a new base for the tracks, hard wood sleepers being laid at 
intervals in the concrete connecting the beams under the two 
rails, and it is thought that the weight upon the track will thus 
be more evenlv distributed over a greater area, avoiding vibra- 
tion and consequent deterioration of the paving. А special in- 
sulated suspension appliance of steel wire has been adopted to 
hold up the trolley wire in case of breakage at crossings and 
sectional insulators. The passengers carried in 1906 were 
93,794,438, and the receipts $9,208,530. ‘This gives an increase 
in passengers since 1901 of 59 per cent., while the receipts have 
increased by 54 per cent. At the meeting on Thursday, when 
the report and accounts were adopted, the chairman stated that 
a company has been formed in Brussels with the object of 
amalgamating the principal tramways in Buenos Ayres. That 
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company and its friends were large shareholders in the Anglo- 
Argentine Co., but no proposal had as yet been put before the 
Board. In a short discussion, several protests were made 
against the idea of transferring the undertaking to a foreign 
company. ‘The chairman pointed out that the shareholders would, 
of course, have the deciding voice when any offer was made. 

BABCOCK AND WILCOX.—The report for the year 1906 
shows net profits of £517,895. It is proposed to pay a 3 per 
cent. dividend for the half year on the preference shares, 8 per 
cent. on the ordinary shares, and a bonus of 4 per cent. on the 
ordinary shares. £100,0C0 is placed to reserve tund, £20,000 to 
the dividend equalisation fund, and £25,895 is carried forward. 
Interim dividends have absorbed £69,134. 

BRITISH ELECTRIC TRANSFORMER CO.—The report 
for 1906 shows a net trading profit of £10,692, in addition to 
£794 brought forward from last year. A 6 per cent. dividend 
upon the preference shares for the six months ending June 30th, 
1906. has been paid, but in view of the failure of certain cus- 
tomers-to meet their engagements, the board recommend that a 
large amount be written off, which will necessitate being carried 
forward to 1907. The amounts written off are as follows :— 
Writing off of bad debts, £10,010; writing down shares received 
in payment of accounts and depreciation of investinent, £10,286; 
writing off expenditure to prospective business, £273; carrying 
forward a loss of £3,998. 

At the meeting on Friday there was considerable criticism of 
the directors’ policy, and a committee of shareholders was 
appointed to confer with the Board as to the company's future. 

CITY AND SOUTH LONDON RAILWAY.—A special general 
meeting was held on Tuesday for the purpose of sanctioning 
the issue of additional capital. The Right Hon. C. B. Stuart- 
Wortlev, K.C., who presided, said that, owing to the condition 
of the money market, they had had to accept low prices for their 
Issues in the past. But for this the capital already existing 
would have been suflicient. The Board asked for a free hand 
now to issue debenture, preference, or ordinary stock, as they 
might be advised. With reference to the opening of the exten- 
sions from Islington to King's Cross and Euston, he said that 
the chairman of the London County Council would be present 
at the opening on May 11th. 

CITY OF BUENOS AYRES TRAMWAYS CO. (LTD.).—A 

meeting was held on Wednesday, last week, to receive from 
the liquidators a final account. showing the manner in which 
the winding up had been conducted. Mr. H. A. Plumb, one 
of the liquidators, stated that when the scheme of arrange- 
ment was put before the shareholders by Mr. John Heaton, 
the chairman of the old City of Buenos Ayres Tramways Co. 
(Ltd.), the expectation was that, in addition to the shares and 
debentures provided under the scheme by the City of Buenos 
Ayres Tramways Co. (1904) (Ltd.), the assets retained from the 
sale to that company would perimit a return to the members of 
about 405. per share, after payment of the usual dividends for 
the year ending December 515, 1904. As a matter of fact, the 
further return to the shareholders, after the first distribution 
of 30s. per share, had been 20s. 5d. per share, equal to £158,000, 
the assets having realised £80,500 more than had been an- 
ticipated. 
, KALGOORLIE ELECTRIC TRAMWAYS.-—The report givea 
in our last issue was adopted at the ordinary meeting on 
Thursday. Mr. A. Н. P. Stoneham, chairman of the com- 
pany, who presided, said that there was every prospect of 
the town settling down and developing in the wav anti- 
cipated at the time of the incorporation of the company. 
The debentures were a safe investment, and the shares an 
exceedingly promising lock-up. A great factor in the develop- 
ment of Kalgoorlie would be the construction of the trans- 
continental railway, which had been reported favourably upon 
In many quarters, and the Pill for which was lost last vear in 
the Federal Parliament through the unfortunate absence of 
the member for Kalgoorlie. It was not thought prudent to 
рау a dividend this- year. Among other things, it was con- 
sidered а good policy to put a sum aside for repairs and re- 
newals. The directors had reduced their fees for the current 
year from £1.000 to £600, and the engineer of the Perth Tram- 
Ways. had been commissioned to pay a special visit to Kal- 
goorhe to report in what way the working expenses could 
be reduced. Good terms had been made with the Kalgoorlie 
Power Co., the price for current being now 23d. per unit instead 
oÍ 4d., as formerly. | 


MISCELLANEOUS BUSINESS NOTES 


Appointments.--Mr. Н. F. J. Thompson, of Charlton, has 
een appointed chief assistant electrical engineer at Battersea. 

UNION ELECTRIC CO.—Being informed that difficulty and 
delay have been incurred in obtaining telephone communication 
with them, the Union Electric Co. have increased their number 
of exchange lines, and established an isolated exchange at their 
London office with several lines serving the following depart- 
ments :—Secretary’s office, technical manager, commercial 
manager, accounts’ office, arc lamp sales engineer, switchgear 
Sales engineer, dynamos and motors sales engineer, order 
executing. All the telephones are under the same number, 
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RADIOTELEGRAPHIC CONVENTION, 1906 


N Tuesday, the first part of the evidence on behalf of 
Marconi's Wireless Telegraph Co. was heard. 

Mn. Н. CvruBEnT HALL, managing director of Marconi's Wire- 
less Telegraph Company, said the company was registered on 
July 20th, 1597. The original capital was £80,000 in £1 shares, 
and the present capital £500,000, of which £584,000 had been 
issued. 'lhe company acquired the Marconi patents all over 
the world, with the exception of Italy, and also the right 
of all improvements. 'lhe company's early policy was to de- 
velop the inventions acquired, and to endeavour to secure their 
adoption by Governments and Government Departments. The 
results were that the experimental range of the apparatus was 
increased from two or three miles in 1896, to about 250 or 300 
miles in 1900. Mr. Marconi also invented tuning and developed 
it in 1900, demonstrating the practicability of receiving simul- 
taneously at the same station two messages from ditferently 
tuned systems. 

The system was first adopted on the lightships of Trinity 
House and the Board of Trade, and those authorities expressed 
satisfaction, but were unable to make any arrangements with the 
company. The War Ottice tried the apparatus in South Africa, 
and some sets were taken off battleships. It was arranged that 
the War Ottice should provide supports for the aerials, but 
none were provided, and consequently no messages could be 
transmitted. Subsequently it was pointed out that the experi- 
ments had been a failure. The Admiralty were sold three sets, 
and agreed to pay a royalty of £250 per annum. Later on the 
Admiralty wanted more sets, but they objected to the royalty, 
and the company agreed to £100, and thirty-two sets were 
ordered on these terms. The contract also contained a pro- 
vision for extra royalties for tuned apparatus if these were 
adopted. 

The Marconi Marine International Communication Company 
was formed in 1900 to acquire licences from the parent company 
for ship and shore communication throughout the world, with 
the exception of the United States and Hawaii, where there 
was already а company working, and with the exception of the 
naval rights for Great Britain. This company's work was con- 
fined to ship and shore communication. The capital of this com- 
pany was £350,000, of which £204,000 were issued. On the 
board of this company were a number of men prominent in 
various countries, whom it was thought could influence busi- 
ness. ‘There were also four or five of the Board of the Marconi 
Company. This company did not seem to have any coherent 
policy except trying to get the system adopted, but the method 
of adoption did not seem to have been very clearly thought out. 
The North German Lloyd Company purchased a set of apparatus 
on а royalty of £100 per annum, and also installed two sets in 
Germany. The Belgian Government established a system on the 
Belgian packet boats, purchasing an apparatus and working 
it themselves. In 1901 it was decided to reorganise the com- 
pany to carry on a public telegraph service by means of wire- 
less apparatus instead of merely trying to sell the apparatus. 
Consequently the two companies adopted a new policy of in- 
stalling a number of coast stations in the United Kingdom, on 
the east and south coasts, and on the south and north of Ire- 
land, including Rosslare, near Dublin, and Holyhead, for the 
steamers making for Liverpool. It was also offered to shipping 
companies and in the United States, the company providing the 
apparatus and installing it at their own expense, and working 
it by means of their own operators. They also developed a 
number of regulations for conducting the service. A number of 
shipping companies adopted apparatus on these terms, including 
the Beaver Line, the Cunard Line, and the North German 
Lloyd Line. 

Lloyd's agreement was entered into in 1901 for a term ot 
fourteen years. He drew particular attention to the recital in 
that agreement. It gave to Lloyd’s an exclusive licence for 
maritime intelligence, d.e., the reporting of ships. Lloyd's 
undertook not to use any other apparatus than Marconi, nor to 
communicate with ships fitted with any other system. This 
agreement expired in 1915. Lloyd's pointed out at the time 
that it was desirable that the Marconi Company and themselves 
should strengthen their hands against the Government. They 
seemed to anticipate that the Government would take control 
of wireless telegraphy. Оп the other nand, there appeared to be 
some private arrangement between the Admiralty and Lloyd's, 
referred to by the Admiralty witnesses, by which the Admiralty 
hoped to secure control of wireless telegraphy through Lloyd's. 
The result seemed to be a desire by Lloyd's to obtain through 
this contract more than it gave, for an endeavour had been 
made to give the Admiralty control of the Marconi organisa- 
tion. As he had already stated, an agreement was made with 
the Admiralty in 1901, whereby the thirty-two sets were pur- 
chased for a royalty of £100, with a provision for a further 
payment if tuned instruments were required. The Admiralty 
required further sets, but obiected to the amount of the royal- 
ties. The Marconi Company did not see its way to reducing 
the terms. They had already reduced them from £250 to £150, 
and refused to make any further reductions. Consequently the 
Admiralty had the Marconi apparatus copied, specifications being 


702 ELECTRICAL ENGINEERING 


Арки, 18, 1907. 


sent round to various manufacturers for this purpose. This was 
disputed at the time, but he could produce, if necessary, con- 
clusive evidence on the point. The Marconi Company brought 
these facts to the knowledge of the Admiralty, for they had a 
copy of the specification that was sent round to manufacturers. 
Subsequently a new agreement was made in 1905, by which the 
Admiralty agreed to рау the company £5,000 per annum royalty 
for all use of the system, so that no question could arise as to 
the number of sets in use. The feature of the Admiralty’s 
agreement was that, although the specification of the Marconi 
Company's apparatus was available to the Admiralty, the latter 
felt, in 1905, that this was not adequate, and a special pro- 
vision was made for instruction to the Admiralty's otlicers, and 
information with regard to the сотрапу'в inventions. | 

In 1901 or 1902 arrangements were made with the Canadian 
Government for the erection of a number of coast stations for 
communication with ships, and also for the erection of a high- 
power station for communication across the Atlantic. Prior 
to that agreement, arrangements had also been made with the 
Newfoundland Government for a number of stations working 
on the coast. The Italian Government had exclusive licences 
for all purposes for ten years, aud agreed to use only the 
Marconi apparatus and to communicate only with ships thus 
fitted. This agreement was made with Mr. Marconi and not 
with the company, a distinction of some importance, and the 
reason for this was that Mr. Marconi would not agree to an 
agreement with the company. ‘The agreement with the Belgian 
Government was for the collection of messages and rates in 
connection with them. There were similar agreements with 
the Western Union Postal Telegraph Company in the United 
States with regard to land work; with the Canadian Govern- 
ment in respect of their inland telegraph system; and also 
with Newfoundland, and with the British Post Office. These 
were all the agreements that he deemed it advisable to refer 
to for the purpose of the committee. | | | 

They had experienced considerable difficulties in carrying 
out their business. A certain number of competitors had 
sprung up, most of them regardlessly copying the Marconi 
apparatus. Professor Slaby was the most ппрогіапі of these. 
He came to England in 1899 or 1900 with credentials from the 
German Government, pointing out that he was a man of 
science with no commercial interests, and that Mr. Marconi 
might safely show him everything. Professor Slaby wit- 
nessed many of Mr. Marconi's experiments, and on his return 
to Berlin he gave a lecture, in which he stated that Mr. 
Marcom had made experiments and achieved results, showing 
that he had at his disposal something which was not known 
to anyone else. Later on some correspondence took place 
between the company and Professor *laby, for information of 
other improvements made, but Mr. Marconi did not respond. 
Subsequently, Professor Slaby caused to be manufactured by 
a German company an apparatus, which the Marconi Company 
contended was a colourable imitation of the Marconi system. 
Professor Slaby was shown everything. The feature of the 
Marconi system was the aerial and the earth communication. 
The ordinary Hertz radiator was not earthed, and the dis- 
tance which could be covered by means of a Hertz radiator, 
other things being equal, was necessarily limited, cwing to 
the absence of the earth. When Professor Slaby returned to 
Germany he caused other apparatus to be manufactured, and 
tried to sell it, and that system received the support of the 
German Government. | 

The system of Professor Slaby contained the essential 
feature of the Marconi system. The Lodge, De Forest, Slaby, 
Braun, and Fessenden systems all contained this particular 
feature, which was claimed in the first patent of Marconi. 
The first patent of the Marconi Company was the first patent 
obtained for wireless telegraphv; before that there was по 
wireless telegraphy, but since then a great many patents had 
been taken out. The company brought actions in the United 
States for infringement; one against Dolbear and the other 
against De Forest Company, and they won the actions. De 
Ferest was not concerned to show that he had a good patent, 
but merely contended that Marconi had been anticipated and 
cited many known uses ої wireless telegraphy which appeared 
to be an anticipation of Marconi. Judge Townsend, who heard 
the case in the United States Circuit Court, found for the 
company, and he handed in a copy of the judgment which was 
delivered, in which it was stated that Marconi was the first 
to describe and the first to achieve the transmission of definite 
intelligible signals founded on Hertzian waves. 

No action was taken against the German company for 
several reasons. The main reason was, that the Marcent Com- 
pany had the German ships, and any other uses of wireless 
telegraphy in Germany were mainly with the Government, with 
whom their chance of doing business was not very great, even 
if thev were to establish their patent. 

With regard to the Colonial Office, the Canadian Govern- 
ment, at the time negotiations were in progress with the 
Marconi Company, were asked not to make an agreement with- 
out reference to the Colonial Office, but this suggestion was 
not acted unen, and the agreement was concluded. Another 
ditficulty which the company had to contend with before 1904 
was that, whereas any foreign company could have established 
stations in competition with them, the Marconi company had 


to get licences from any foreign Government, and also in the 
Crown Colonies and self-governing Colonies, if they desired to 
erect stations there. An agreement with the Post Office was 
made in 1904 for the collection of messages and rates, and 
their transmission over the inland telegraph service. 


Proposals were made to the company about that time for 
amalgamation with Messrs. Siemens and Halske, who owned 
the Braun patent, and Allgemeine Elektricitats Gesellschaft, 
which owned the Slaby system. The French Company, own- 
ing the Popp system, also made a similar proposal. The 
Marconi Company considered the suggestions, but came to 
the conclusion that these companies had no business to offer, 
and they rejected the proposition. The Slaby and Braun 
systems were subsequently amalgamated into the "Telefunken 
system. The Marconi Company's attitude towards the pro- 
posals was that they did not consider these companies had 
any inventions, and that their patent position in Germany was 
weak. Neither could they show any scheme of working. 
They would have been inclined to make arrangements with 
Germany if there had been any business to be done, but the 
Marconi Company had all the liners, and they did not attach 
any importance to any other business. 

They further manufactured instruments, which were con- 
sidered to be copies of Marconi’s apparatus, and they had 
practically no ship and shore communication. Later on, the 
German Government took action, and pointed out to the British 
Government that the Marconi Company threatened to obtain a 
mcnopoly, and proposed the Conference of 1905. "The reasons 
for carrving through that Convention were stated to be in 
the interests of humanity and the safety of shipping. 

The Marconi Company now had 180 stations in all: in most 
cases connected to the inland telegraph administrations there. 
The tonnage of the vessels equipped with Marconi apparatus 
was 1,053,866, the carrymg capacity of the vessels 5,026,600, 
and the number of words sent and received last year 1,261,000. 
There was no other system carrying on a public telegraph 
service of this description. There were nine Marconi stations 
established in Great Britain carrying on this service, in addi- 
tion to other stations, for the notification of accidents to 
shipping; one in Holland, two in Belgium, fifteen in Italy, one 
in Montenegro, and also Port Said and Port Suez. There 
were further stations in the United States. It had been said 
that there were no such stations in the United States, but 
this was not accurate. There were 24 stations in British 
North America, Canada, and Newfoundland. Ninety-six 
passenger vessels were also equipped with Marconi apparatus, 
consisting of 39 English, 14 German, 9 Dutch, 6 French. 4 
American, 10 Itahan, 10 Belgian, and 6 Canadian. Мапу 
stations had been mentioned, both at the Conference and before 
the committee, as being commercial stations, but, although 
they were open for commercial work, no public service was 
actually being carried on. He wished to emphasise the point 
that the Marconi Company had 180 commercial stations carry- 
ing on public telegraph service against 40 owned bv other 
systems, that the tonnage of the vessels fitted with the 
Marconi apparatus was one million, and other systems 182,000. 

As an instance ot the work carried out by the Marconi Com- 
pany, he mentioned the Nantucket station. The German 
Government protested against ijt. because the company would 
not communicate with other systems. They removed the station 
and erected а more powerful one further north, which now did 
all the tratlic which formerly passed through Nantucket. The 
percentage of error on the Marconi system was 0°42 per cent. 
per word sent for the whole of the company's service. The 
agreement with the Hamburg-American line was for ten уеагѕ 
from 1901, and with the North German Llovd until 1908. The 
Jerman Government was already in communication with the 
North German Lloyd Company with a view to the breaking ot 
that contract. If the Convention were ratified the Hamburg- 
American contract would stand, and he did not know how thev 
could adjust matters, for they were under obligations not to 
intercommunicate. These ships might be forced to intercom- 
municate, but that would not deprive the Marconi Company of 
their right to take civil action for breach of contract. 

He regarded the scheme of intercommunication provided. for 
in the Convention as an impracticable one. In the first instance, 
it must result in disorpanisation of the service altogether, and it 
was against the public interest for the reason that there was no 
public service at present other than the Marconi service. A 
public service involved the principle of centralised control, but 
the system provided for by the Convention inveived working by 
Governments or companies or private individuals at the coast 
stations, and working by shipping companies or wireless tele- 
graph companies or private individuals on the ships. It was 
co-operation and competition. The Marconi. Company had a 
number of associated comoanies, French, German, Belgian. and 
American, and although the managers of the camvanies realised 
the necessity for co-operation, there was a certain element of 
competition between the operators for the use of the line, so to 
speak. The company had removed this element bv introducing 
а bonus svstem, bv which the operators received а bonus on 
every word sent. provided every rule and regulation was ob. 
served. He could not conceive anything but chaos unless some 
such svstem were adopted. 

THE CHAIRMAN: Assuming there was development in the 
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future, how would you get the organisation yeu desire with a 
policy of non-intercommunication ? 

Mr. HALL said it wouid be necessary to operate in spheres. 
At the present time there were coast-stations in the United 
States which did not clash with the operations of the Marconi 
Company, nor vice versa. 

‘THe PosrMASTER-GENERAL: Assuming this country does not 
ratify the Convention, and other countries do, there would then 
be other commercial companies started to carry on public com- 
mercial wireiess telegraphy. How would you under these cir- 
cumstances prevent interference with your station? 

Mr. HarL said it could be done in various ways: by tuning 
and by the fact that it was not possible for people to erect 
stations everywhere. Аё the present moment the Marconi Com- 
pany had all the stations on the Channel except the Newhaven- 
Dieppe stations, and it was not practicable for persons working 
in France to interfere with the south coast of England stations. 
The naval witnesses had stated that there was interference, but, 
if this was so, he was surprised that the Marconi Company under 
their agreement had not been called upon to avoid this. The 
most striking instance of international service was the cable 
service, Which was not carried on by the co-operation of the 
Governments, but by private companies. An instance of Govern- 
ment cables was the service between London and Amsterdam, 
which was controlled by the respective Governments. So slow 
was this service that all the arbitrage business between Amster- 
dam and London was sent via New York, for it was found that 
the messages travelled quicker than by the direct route. 

Asked to criticise the Convention, Mr. Hall stated that the 
proposals made by Germany were not in order to secure satis- 
factory wireless traffic, but to prevent the establishment of 
what they call a British monopoly through the operations of 
the Marconi Company. But the shipping companies retained 
the Marconi system because they considered it per se the best. 
The policy of non-intercommunication up to the present had 
been entirely successful. In fact, just before the Convention of 
1906, Italy was offered a release from the terms of the agree- 
ment with Mr. Marconi, but refused on the ground that they 
believed intercommunication to be impracticable. The Canadian 
Government took the same view, as also did Newfoundland, and 
the Admiralty took the same view up to the eve of the last 
conference; similarly, Lloyd's and the shipping companies agreed 
with this policy. 

He believed the Convention would have a retarding effect 
upon technical developments in the future, because before it 
would be possible to change the wave-length used, for in- 
stance, the consent of the Governments concerned would bave 
to be obtained, and this was a most inconvenient process of 
introducing improvements. 

Аз a justification for the hostility of the Marconi Company 
towards the Convention from the standpoint of British in- 
dustry, witness stated that the company had spent £700,000 
in developing their system. It was a reproach against English 
companies that thev were not enterprising enough, but in this 
case {һе Marconi Company had secured the best inventions, 
and had established the business under considerable disad- 
vantages. The German Government had given the German 
companies very strong diplomatic support, whilst the British 
Government had not given the Marconi Company any dip- 
lomatic support at all. On the contrary, it had hampered 
the company in the sense that it had continually taken 
action to try and bring about intercommunication, which the 
company maintained was destructive to good work. The Mar- 
coni Company had, in fact, prospered against competition, 
which, to some extent, was uníair competition. It had also 
been stated that the Marconi Company's position was due to 
the protection conferred by the Wireless Telegraph Act of 
1904, but he would like to point out that up to that time 
there was no restriction upon other companies, and even in 
1905 the German Government was drawing attention to what 
was called the Marconi monopoly. In spite of all this, the 
Marconi Company had secured all the business, and could 
fairly claim to have beaten all its competitors. 

It further seemed to him to be of great advantage to have а 
large wireless network under British control from the point 
of view of British imperial defence. 

The principle of one State, one vote, as proposed by the 
Convention, was very inequitable, for no account was taken 
of the relative importance of the maritime interests of the 
various States. With regard to Colonial representation, . he 
knew of one colony—namely, New Zealand—which had asked 
to be represented at the Conference of 1906, and was not 
allowed to. It has further been stated that the colonies were 
consulted in the matter. The Marconi Company had informa- 
tion from their agents, who had approached many of the 
colonial Ministers. Sir Wilfrid Laurier had been approached 
on the subject, and stated that he had not been consulted 
with reference to the Convention. He took the view that it 
was necessary to have one system in general use, at any rate, in 
Canada. Canadian experience in wireless telegraphy was very 
much larger than that of any other colonial Government. New- 
foundland was the first to take up wireless telegraphy, but they 
had not been consulted. The Natal Government had not been 
censulted up to November, 1906, and he had information that 
under no circumstances would Natal agree to the principle 


of intercommunication. Their agents in Australia and New 
Zealand reported the same thing with regard to those colonies. 

With regard to the voting, Great Britain had definitely 
asked for seven votes for the British colonies, which were 
defined as seif-governing colonies, and they had only got six, 
and they could be allotted to a colony, whether it was selí- 
governing or not. ‘The present position was that the colonies 
had to accept the Convention as it was before they could 
have any voice in the matter. They had no voice in the 
constitution of the original Convention. At the International 
Telegraph Conference the cable companies were always re-: 
presented, although they had no vote, and, further, they were 
not bound by the conclusions af the Conference. The Marconi 
Company did not make any application to be allowed to attend 
the Conference of 1903. If the British delegates had insisted 
upon the right of exemption being adopted by all countries, it 
would have gone far towards securing the position of the ' 
Marconi Company. 

It had also been suggested that there should be an extra rate 
for messages from ship toea coast station not working on the 
same system, and it seemed to him a very fair thing that the 
Marconi Company should receive a benefit in this manner. It 
had been pointed out that Great Britain did not wish to enforce 
intercommunication at sea on the ground that at present ships 
were not bound to communicate by flag signalling, but he could 
not follow this, because at present a ship could not be compelled 
to communicate by flag with the coast. It appeared to him 
that England had secured what she wanted by way of reserva- 
tions, whereas Germany had got what she wanted by resolutions. 
Great Britain could have made any bargain she liked, because 
her interests were of much greater importance than any other 
country. 

Another point was the protection for patentees. The effect of 
the discussion upon this was that only the Marconi Company 
attached any importance to this protection, which was equal to 
saying that only the Marconi Company had any patents of value. 

He had коо: reasons for thinking that the British delegates 
could have made a better bargain. A number of ‘foreign dele- 
gates had expressed to him privately the view that intercom- 
munication was impracticable. For instance, one of the Russian 
delegates had expressed this view, the Italian delegates as a 
whole regarded the thing as ridiculous; the principal Japanese 
delegates similarly, and even the French delegate, Monsieur 
Bordelongue, admitted that there was no public service in the 
world carried on on such a principle as this. This led him to 
the conviction that the views of the Governments in certain cases 
were different to the views of the delegates. He believed that 
some Governments would certainly not go as far as their 
delegates had done in the matter. 

With regard to not ratifying the Convention bringing about a 
number of foreign stations working in order to allow of inter- 
communication, he pointed out that the contrary was the case, 
for the French Government had taken preliminary steps to erect 
eight stations on the French coast if the Convention were rati- 
fied. The regulations did not say that all ships were bound to 
communicate with the nearest coast station, but merely stated 
it as a general principle. He did not believe the French 
Government at all contemplated that a passenger on a French 
ship was compelled to send his message to a British station 
because this happened to be nearest. 

With regard to the legal position of the company, they had 
taken the opinion of Mr. Warmington, K.C., and Mr. Astbury, 
K.C., upon the construction of Clause 10 of the Post Otlice 
agreement. Other opinions from legal authorities had been 
taken, holding that the company would have a right to com- 
pensation in the event of any infringement of their patent rights 
by the adoption of the Convention. 

Even if the Convention were ratified, for practical purposes 
it would depend upon the Marconi Company as to whether that 
ratification should be made effective so far as their stations were 
concerned. The Clause dealing with exempted stations, by 
which a non-exempted station would take the place of an 
exempted station, he did not think at all workable, because 
they could no& have two stations serving the same area if they 
had the same range. If stations were put up totake the place of 
exempted stations, the question of patent rights would still 
remain to be settled. The decision in the American Court 
already referred to was in effect a decision on the patent posi- 
tion throughout the world. The decision was appealed against, 
but was not persevered with. The De Forest Company trans- 
ferred its rights from one company to another, and the Marconi 
Company had never been able to get any damages out of them. 

The Lodge-Muirhead Company had alleged that the Admiralty 
used a wireless telegraph apparatus which was an infringement 
of the Lodge-Muirhead Company's patent. The Admiralty did 
not agree, and the Lodge-Muirhead Company asked for permis- 
sion of the law officers of the Crown to test the case. That 
permission was refused, and the ground of the refusal was, 
presumably, that so far from Marconi’s apparatus infringing 
Lodge's apparatus, this latter was an infringement of Marconi's. 
If this had not been so, the permission of the law officers would 
have been given to test the case in question. "Thus there was 
a strong body of the opinion that the Marconi patent was a 
good patent. He did not think the Government was in a 
position to definitely pledge itself to use syntonised apparatus 


704 


ELECTRIGAL ENGINEERING 


APRIL 18, 1907. 


as ıt did do in the Convention, for the Marconi Company con- 
sidered that their patent for syntonisation covered everything, 
and until the contrary had been proved the Government could 
not pledge itself in this manner. 

In answer to questions by the committee, Mr. Hall said that 
the information with regard to the New Zealand application to 
be represented at the Conference came to him from Mr. Hen- 
niker Heaton, who proposed to offer some evidence to the com- 
mittee. He understood that, on the question of patent rights, 
the view of the Post Ottice was diametrically opposed to that 
of the company. It was quite true that the Marconi Company 
had agreed to intercommunicate with Scheveningen, which was 
fitted with the Telefunken system. This arrangement was made 
by the Compagnie Telegraphie sans Fils, of lgium, and the 
English Marconi Company were cognisant of it and approved of 
it. On the question of patents and the Post Оћсе agreement, he 
was aware that under the Patents Acts the Crown had the 
right to use any patent subject to compensation, but he did not 
think the Crown could use a patent in such a fashion as to 
prejudice the security of the patentee. Не also agreed that the 
Government could pass an Act which would maintain the 
patent of а particular company in the same position, but he 
thought it would have to take the form of a new Patent Act. 

Assuming that other systems would make some progress in 
the future in the matter of commercial application, he did not 
think it would be necessary to have any further regulations 
than those now devised by the Marconi Company. It was 
easily possible to alter their arrangements as was found neces- 
sary in order to avoid interference. With such a set of regula- 
tions they were very much better off than if they were tied 
down to certain international regulations. "There was nothing 
to prevent them adopting technical means for interference at, 
say, the North Foreland central station. With international 
regulations they could not do this. The Marconi Company also 
objected to the Convention because of the division of the con- 
trol. То have one man at the coast station and another at the 
ship station under different control caused bad service. This 
point had been made by the shipping companies, and the Allan 
line had complained to the Board of Trade on the matter. It 
was true that there had been а dispute with Llovd's over the 
equipment of the North Foreland station, and that judgment 
had gone against the Company. This judgment had been ap- 
pealed against. 

Concerning his expression of opinion that the ratification of 
the Convention would be a distinct advantage to British defen- 
sive interests, Mr. Hall stated that, although the opinions of 
the Admiralty and War Office were diametrically opposed to 
this now, he was bound to point out that the attitude of the 
Admiralty had considerably changed before and after the Con- 
vention. Captain Bethell, the principal Admiralty delegate, 
had expressed himself in favour of the Marconi Company until 
a short time before the Convention last year. Further, Lord 
Selborne had stated in 1901 that it was necessary to have as 
few people as possible managing wireless telegraphy, and also 
as few systems as possible. In 1905 the Admiralty entered into 
а contract for exclusive working, and in the course of the many 
pae conversations he had had with Captain Bethell he had 

een told that he was always strongly against intercommunica- 
tion. It was conceivable that the delegates might have learned 
something at the Conference, but it was also a fact that they 
had very carefully considered the matter before the Conference. 
He had refused some offers from a Continental group on the 
strength of this support from Captain Bethell. Similar views 
had also been expressed by Admiral Jackson. At the same time 
he did not allege exactly that the Admiralty had broken faith 
with the company. Не should hardly put it in that way; but 
in a leading article by Sir George Murray in a newspaper at the 
time, he stated that if the Admiralty were right before the 
Convention, their decision was wrong afterwards; and if they 
were wrong before the Convention, they were not to be trusted 
afterwards. He admitted that all these statements could not 
be corroborated by evidence, but at the same time he thought 
there was sufficient evidence to prove that the Admiralty nad 
undergone a remarkable change from just previously to the Con- 
ference to afterwards. The general opinion of those he knew 
was that the Post Qffice, which had all along been strongly in 
favour of intercommunication, had been too strong for the 
Admiralty. He was quite willing that Captain Bethell should 
be called to give his version of the matter referred to by him. 

With regard to infringement, he held the view that the Poul- 
sen Company infringed the Marconi patents in the aerial and 
earth, but they did not attach much importance to this system. 
The Poulsen system claimed to employ a persistent or undamped 
wave. The contention was that such a system could not be 
taken in by a damped wave system. As a matter of fact, the 
Poulsen system was not an undamped system, but he agreed 
that a true persistent wave could not be taken in by any other 
system. Аз a matter of fact, the Marconi Company had a wave 
svstem which was not suitable for intercommunication, and he 
felt that the adoption of the Convention would hinder sciehtific 
developments. 

The suezestion that. the Marconi operators would take up a 
hostile attitude with a view to creating an absolute impasse in 
the wireless telegraph world was unfounded. It was against all 
rules of the Marconi Company to do anything but send mes- 
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sages specially meant for transmission. If the Company were 
to give instructions to this effect, they would only spoil their 
own traffic. 

The effect of the ratification of the Convention would be to 
give the use of the Marconi organisation to foreign companies. 
This would be at the expense of the British company, which 
was first in the field, and would be a most unfair proceeding. 

He considered that Great Britain should proceed very care- 
fully before adopting the Convention, which proceeded in the 
first case from a foreign country, the purpose of which was 
clearly shown by diplomatic notes. The object of the German 
Government was very largely to prevent England from main- 
taining the privileged portion—or what was called a monopoly— 
that she now had. Public satisfaction had been expressed in the 
Vossische Zeitung at the time of the Conference at the result 
Germany had achieved. 

In answer to Mr. Adkins, Mr. Hall said the difficulty of 
control in the case of several ships wishing to use a station 
at the same time and fitted with different systems arose through 
want of organisation and not from intercommunication between 
two systems per se. He considered that exclusive management 
by one company was better either than conipetitive companies or 
management direct by the State. He did not agree that the 
reason for the Arbitrage business from Amsterdam to London 
being sent 114 New York was that owing to the difference in 
time New York was less busy at certain hours of the day. 
The whole of this business was sent all day. Не did not be- 
lieve that the German Government would ratify tb» Convention 
if Great Britain did not, for the reason that there would be no 
stations for the German boats to intercommunicate with. The 
German Government had been pressing the question for several 
years, and so had France, but without Great Britain they had 
been unable to enforce any regulations. Further, all the great 
shipping companies would make a great effort to avoid inter- 
communication. 

You really recommend that the Committee should report that 
in their judgment that Convention should not be ratified ?— 
Certainly. 

And you consider that if the Convention were not ratified the 
arrangements made between Great Britain and your company 
would be sufficiently powerful to obviate any disadvantage that 
might occur from the United States or other countries adhering 
to the Convention ?—Yes. 

In reply to questions by Mr. Gwynne, Mr. Hall said that with 
regard to the intercommunication with Scheveningen it was a 
small matter, and was & case in which there had been a limited 
departure from the ordinary practice, which the Company was 
able to control. He dissented from the view that the Marconi 
Company's position was due to special privileges granted by law. 
It had been achieved in a competitive field under certain dis- 
advantages. Thev had spent £695,000 in developing ship and 
shore communications, whereas the German company had been 
principally occupied in selling its instruments. Under the Con- 
vention the German company could sell apparatus to the ship- 
ping companies which might be good, bad, or indifferent, and 
upset the whole of the existing Marconi organisation. They 
would have no interest in the service, whereas the Marconi 
Company had the sole interest of continuity and efficiency of the 
service at heart. The Marconi system had been treated by the 
delegates at the Conference in а rather hostile manner. Other 
companies were not, in his view, overtaking them. Mr. Marconi 
now had under experiment a system of tuning which no other 
company could have, and he had offered to show Captain Jackson 
the experiments, although no official intimation had been made 
to the Admiralty. АП the other companies were in the position 
of the Marconi Company three or four years ago, and the svs- 
tem at Nauen was obsolete Marconi practice. They were all fol- 
lowing Marconi's footsteps. 

In answer to the Postmaster-General, Mr. Hall agreed that 
since the October of 1904 the Government had been very chary of 
granting licences, but this had conferred no benefit upon his 
Company, for they had erected no new stations since 1904, and, 
in fact, had all their organisation before the passing of the 
Act. It was a further instance of the manner in which the 
For in- 
stance, the Lodge-Muirhead Company claimed to have antici- 
pated Marconi, and must, therefore, have existed since about 
1895. and Slaby saw Marconi's invention three years before the 
passing of the Act and two years before the first Conference, 
and vet none of them had established a system like the Mar- 
coni Company had. He did not say that these other companies 
had made no progress, however. Geographically, the Marconi 
stations were in the best positions, and there was no incentive 
to erect further stations. 

'The Committee adjourned until Thursday, when evidence will 
be given by Lloyd's and by Mr. J. Gavey, on behalf of the 
Post Office. Mr. Marconi will give evidence later. 


NEW PUBLICATIONS 


“The Testing of Alternating Current Machines," by C. 
Kinzbrunner. Vol. I. General Tests, Transformers, Alter- 
nators. (London: Harper Bros.) 4s. 6d. 
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SUMMARY 


Ах article by Mr. A. P. TROTTER criticises some of 
the definitions and statements in Mr. J. D. MackENziE'S 
paper recently read before the Glasgow Local Section 
of the Institution of Electrical Engineers, on '' INu- 
mination and Some Iluminants,"" and points the neces- 
sity for accuracy in the definition of photometric 
quantities. (Page 708.) 

AT the general meeting of the Manchester Loca} 
Section of the Institution of Electrical Engineers Mr. 
M. B. Frp was elected chairman for the ensuing 
session. (Page 708.) 

Ат the last two sittings of the Wireless Telegraph 
Committee evidence was given by Mr. J. Gavey, 
C.B., on behalf of the Post Office, and Sir Oliver 
Lodge, F.R.S., on behalf of the Lodge-Muirhead Wire- 
less Telegraphy Syndicate. Both expressed strong 
approval of the Convention, and their combined evi- 
dence forms an interesting brief résumé of the history 
of wireless telegraphy. (Page 709.) T 


The concluding portion of Mr. W. L. SPENCE'S paper 
on the Mechanism of Power Transmission from Electric 
Motors dealt in а practical way with various forms 
of self-contained reducing gears, planetary gears, chain 
drives, worm gearing, and continuously variable speed 
devices. (Page 713.) 

Тнк latter part of Mr. C. Е. Ssiru’s paper on the 
determination of losses in motors, recently read before 
the Manchester Local Section of the Institution. of 
Eleetrieal. Enginers, is devoted to alternating current 
induction motors, and, after classifving the different 
losses met with, discusses a number of methods by 
which each group of losses can be separately deter- 
mined. (Page 716.) 

PuorESSOR A. SCHWARTZ submitted a paper on 
““ Flexibles, with Notes on the Testing of Rubber,” 
at the Institution of Electrical Engineers, last Thurs- 
dav. He described a large number of tests which he 
had made, some of which were undertaken at the 
instance of the Wiring Rules Committee of the Insti- 
tution of Electrieal Engineers. The paper dealt with 


the subject very fully, and also described soine of the .. 


surface wiring systems with flexibles used on the Con- 
tinent. An appendix to the paper gave extracts from 
American, French and German wiring rules on the 
subject. In the discussion whieh followed, Mr. €. 
P. Sparks, Mr. А. WnaLnLEYv, Mr. H. Humax, Mr. M. 
O'GonMaAN, and other speakers took part. The con- 
census of opinion was distinctly in favour of the use 
of pure rubber insulated flexibles in preference to vul- 
eanised, and that in general the quality of indiarubber 
was becoming more unreliable year by year. We com- 
mence an abstract of the paper on page 719. 
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AN interesting experiment with an extensible gauge 
tramcar truck is now being carried out at Bradford. 
The gauge of the Bradford tramways is 4 ft., the Leeds 
tramways are 4 ft. 84 in. gauge, and this truck is de- 
signed to run over both systems. А description of the 
truck is given on page 723. 

THE new central battery telephone exchange opened 
at Paddington last month, to replace the old magneto 
exchange, is described by Mr. E. A. LaipLAw. A 
modification has been made in the usual in-coming 
order-wire junction circuits by means of which the 
junction operator cannot ring the wanted subscriber 
if the originating operator has failed to make the con- 
nection to the junction assigned to the call. Another 
addition is the provision of indicators on the four- 
party-line ringing keys, so that if an operator has to 
ring a subscriber a second time, the indicator informs 
her which key was last depressed. In the design of 
the switchboard frame, a new fire-proof construction 
has been adopted, and details are also given in the 
article of the arrangement of the arrester and fuses 
on the main distributing frame, and the type of cell 
adopted for the Central Battery. (Page 724.) 


AN improved form of automatic switch, actuated by 
a clock, which can be fitted with an attachment to 
prevent its working on certain days of the week is 
described on page 7780. 


THE hearing of a long case regarding the patents for 
alumino-thermal methods of welding applicable to 
tramway rails was concluded last week, but judgment 
was reserved. The plaintiffs were Messrs. THERMIT, 
Lro., who sought to restrain an alleged infringement 
of some of their patents by the proprietors of а welding 
material known as weldite. The conclusion of the 
hearing was unfortunately delayed by an accident to 
Mr. Justice WARRINGTON at a demonstration of the 
process. (Page 731.) 

SOME statistics relating to electricity supply in Ger- 
many are given in a short article on page 733. 

THE paper entitled '' Technical Training of Elec- 
trical Artisans," recently read by Mg. C. P. C. 
Cummins before the Dublin Local Section of the Insti- 
tution, was followed by a discussion. We give an ab- 
stract on page 784. 

SUBMARINE telegraphy formed the subject of a lec- 
ture by Mr. CHaRLES Вконт, given at the Royal 
United Service Institution on the 17th inst. The 
author dealt principally with the early history of this 
branch of engineering, and gave а résumé of the under- 
lying principles and "everyday praetice of cable manu- 
facture, laying, and maintenance. (Page 734.) 

Uxper '' Electrochemistry " Mr. Howtes’ paper, 
read at the Society of Chemis il Industry, before their 
Manchester Section, upon ‘‘ Electro-thermic Combus- 
tion of Atmospheric Nitrogen,’’ is abstracted. It will 
be noticed from a table given, that (according to the 
author) electrical power can be very cheaply obtained 
from blast furnace gases. Reference is also made to 
the great advancement in the German construction of 
large power gas engines on the Continent. Mr. 
How tes might also have referred to the introduction 
of high-power gas engines in America. The American 
Electrochemical Society, at their last meeting, held 
an exhibition of pyrometers, and, as a consequence, 
several of the papers read before the Society were upon 
pyrometers and pyrometry. We could wish that in 
metallurgical and high temperature chemical processes, 
the use of the pyrometer was more general in this 
country than it is at present. It should be remern- 
bered also that there are several firms in this country 
which manufacture pyrometers which are not to be 
beaten by those of any other country. (Page 735.) 

Unper '' Electrical Science ”’ are given the results of 
some experiments on the magnetic susceptibility of cer- 
tain salt solutions, by J. C. МсіеххАХ and C. S. 


WmcHT. In the Continental Section is described а new 
rapid telautograph, by ProF. Korx, based on the same 
principle as his telephotographie apparatus. Other 
notes are on VILLARD’s proofs that the vacuum dis- 
charge starts from the anode; a discussion by PELLAT 
and ToMMASINA of the intimate structure of the atom; 
the remarks of GUILLET on the properties of various 
nickel-tin alloys, and HrmMsaLeci’s proof of the exist- 
ence of “Supper partials” in vacuum discharges. 
(Page 735.) 

AMoNG the new patent specifications abstracted in 
the current issue is one by Browy, dealing with the 
subject of telephonic relays, and another specific ation 
by Күхх describes a method of increasing the power- 
factor of alternate current machinery. The mechanism 
and working of electric railway signals forms the sub- 
ject of a specification by the B. T.-H. COMPANY; and 
a special design of long-distance equable pull electro- 
magnet gear is protected by a patent granted to 
BELLISS AND Моксом, LTD., AND MACGREGOR. А speci- 
fication by Hess gives the manufacturing process of 
a new insulating material; and one by KiTsEE describes 
& very interesting system of overcoming the effects of 
capacity in submarine cable working. (Page 737.) 

Orr Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Prospec- 


tive Busines$, and other notes will be found on pages 
788—746. 


Ат to-night’s meeting of the Institution of Electrical 
Engineers, the new Council which it is proposed should 
take office next session will be announced. The nomi- 
nations are made by the out-going Council 28 days 
before the Annual General Meeting in accordance with 
the Articles of Association, and if any alternative names 
are proposed by the membership, this has to be done 
in due form within seven days of the present announce 
ment. Considerable satisfaction was shown when the 
President made it known a few weeks ago that he was 
to be succeeded by Lord Kelvin, and everybody feels 
confident that a wise selection will be made for the new 
Vice-Presidents and other members of Council. If, 
therefore, we offer some criticism on the method that 
is adopted for the election of the representative body 
of the Institution of Electrical Engineers, we can do 
so with the knowledge that our action will not be mis- 
construed to imply any censure on the action of the 
Council, or any suggestion that the names which 
will be proposed to-night will not meet with the entire 
approval of the members generally. After this neces- 
sary preliminary explanation, we will proceed at once 
to explain why the Articles of Association referring to 
the election of the Council need amendment. It is 
conceivable that in future years, as the number of 
members continues to increase, and the distribution 
becomes more and more decentralised, the Council 
may not be fully alive to the preferences of the majority 
of members with regard to the exact constitution of 
the Council. In fact, it would be remarkable if year 
after year no dissatisfaction were felt, say, by the omis- 
sion of a popular member from the list, or by the in 
clusion of one or more whose interests might be deemed 
to clash with those of one of the important sections of 
the electorate. In fact, this very contingency has evi- 
dently been considered by those who framed the Arti- 
cles of Association, for they have made provision for 
an alternative list of Councillors to be proposed, and 
for an election to take place in such an event. This 
provision was probably ample when the Institution was 
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a comparatively small body, and the large majority 
of its leading menibers assembled at every meeting in 
Westminster. Now, however, the conditions are very 
different, and, with the exception of the few score mem- 
bers present at the meeting, few will have ascertained 
the constitution of the new Council which is nominated 
until it has been published in the electrical newspapers 
a week after the announcement has been made. 1% 
will then be too late to nominate new members, for, 
as we have said, alternative nominations have to be 
made within seven days. But even if the list were 
made generally known immediately after the meeting 
at which the nomination takes place, seven days would 
be far too short a time in which to establish a com- 
mittee, prepare a new list of candidates, and obtain 
their consent to stand for election. The remedy is very 
simple, and the present Council will be well advised if 
they conclude their term of office by effecting the neces- 
sary change in the Articles of Association. An earlier 
date should be chosen for the preliminary nominations 
by the Council, and it should be understood that their 
nominations are to be regarded as suggestions only. 
This list should be sent to every corporate member of 
the Institution, together with a proposal form, and a 
month should be allowed for alternative proposals to be 
made. The number of signatories necessary for addi- 
tional nominations, now ten, should be decreased to five 
or six, and the proposal of additional candidates should 
be encouraged, instead of being discouraged, as at pre- 
sent. If the Council accurately gauge the wishes of the 
membership each year, no alteration will be made in 
their original proposals, and they will have done no more 
than to give the whole membership an opportunity of 
endorsing their selection. If, on the other hand, the new 
Councillors they propose do not represent those who 
are most acceptable to the majority of the members, 
the mistake will be corrected in an effective manner, 
without any censure being attached to the Council in 
ofice. We trust that some of the present members of 
Council, or the President himself, will take the matter 
up, and that this much-needed reform of the present 
methods will be effected during the few weeks that 


remain of the present session. 
———  ÁÓ—————— 


THE Manchester Guardian last week published an 
appreciative article on electric driving in cotton mills, 
and а rejoinder appeared last Tuesday in the form of 
8 letter from a Mr. W. Eastwood. This letter, written 
with some appearance of technical knowledge, reveals 
a confusion of thought (to put it as charitably as 
possible) somewhat surprising. It states that the elec- 
tric transmission losses must be added to the mechan- 
ical transmission losses due to the older arrangement, 
and therefore, in place of а saving, there is so much 
loss due to electric driving. This statement is sup- 
ported by an appearance of argument as to the relative 
frictional losses of .heavy, slowly-moving shafts and 
light, quickly-moving shafts—baldly, the assumption 
is that the shafting and belting replaced by the electric 
transmission wastes nothing. This hardly needs 
refutation, but as the assumption is ingeniously hidden, 
it should be clearly exposed. On other matters Mr. 
Eastwood attacks the claim for larger production, due 
to faster and steadier driving, and does not see how 
electrie transmission can give better results than 
mechanical driving, given equally good prime movers. 


This point was dealt with in these columns a few 
weeks back, but the facts are worth repeating. The 
irregularity of driving which causes trouble in spinning 
machinery especially, is not so much the small, slow- 
speed variations, due to the lag of engine governors, 
variations of steam pressure, and similar smooth 
changes, but jerky and rapid changes, which have a 
great time rate of change. Such jerky changes are 
mainly due to shafting and belts, especially lines of 
shafts and pulleys which are, as a whole, out of bal- 
ance; and to slipping belts, belt joints, and worin, spur, 
or bevel gearing. Тһе elimination of these disturb- 
ances is the chief reason of higher product and better 
quality. The smoother drive accounts for both effects. 
There are other advantages, which we need but men- 
tion here. The great facility of mill extension, and 
the possibility of utilising any part of the available 
land for any department of the work; the possibility 
of speeding up any particular department to suit new 
machines or a new demand, and the independence of 
different departments, are among these points. | 
—— —" 


THE through service of tramcars between Bradford 
and Leeds, inaugurated on Monday, marks ап im- 
portant experiment in the provision of inter-communi- 
cation between cities or districts having tramway sys- 
tems of different gauges. So far, only one tramcar 
fitted with the extensible gauge truck is in use, and 
the record of its performance will be looked for with 
considerable interest. The design of a loose wheel or 
divided axle truck has generally been considered im- 
practicable; this experiment proves the contrary, and 
it remains to be seen whether the extra cost of main- 
tenance of such trucks will outweigh the advantages ` 
gained from the through service provided. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, APRIL 25th. 
Inatitution of Electrical Engineers: Leeds Local Section. 
7.15 p.m. Meetthg at the University, Leeds, when the 
discussion on Mr. W. M. Rogerson’s paper on ''Under- 
ground Mains" will be continued. 
Institution of Electrical Engineers. 


8 p.m. Meeting at 25 Great George Street, Westminster. 
Paper to be read :—''Depreciation Provision on Elec- 
tricity Supply Undertakings," by R. Hammond. 


FRIDAY, APRIL 26th. 
Royal Institution. 


9 p.m. Evening Discourse by Mr. J. Swinburne, F.R.S., 
on ‘‘ New llluminants."' 


SATURDAY, APRIL 27th. 
Royal Institution. 


3 p.m. Afternoon Lecture III. on “Studies in Magnetism,” 
by Professor Silvanus P. Thompson, F.R.S. 


TUESDAY, APRIL 30th. 
| Institution of Civil Engineers. 
8 p.m. Annual General Meeting. 


THURSDAY, MAY 2nd. 
` Institution of Electrical Engineers. : 
8 p.m. Meeting at the Society of Arts, John Street, Adel- 
phi. If the discussion on Mr. Hammond’s paper is con- 
cluded at the meeting to-night, the following paper will 
be read: “The Use of Wooden Poles for Overhead 
Power Transmission," by C. Wade. 
Institution of Electrical Engineers: Dublin Local Section. 
8 p.m. Meeting at the Royal College of Science, Stephen’s 
Green, Dublin. 
B 2 
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PHOTOMETRIC DEFINITIONS 
By A. P. Trotter 
LTHOUGH for the purposes of Mr. J. 
D. Mackenzie’s paper, recently read before 
the Glasgow Local Section of the Inst. E.E., 


and printed in abstract in Electrical Engineering of 
April llth, the definitions given therein may be con- 
sistently used, it is dithcult to understand why new 
and very restricted detinitions should be produced for 
well-understood physical quantities. 

Some fourteen or fifteen years ago there was a 
little confusion; the word ‘‘ candle `' was being used 
loosely, and the expression ‘‘ illumination ° was but 
little understood. But so long ago as 1888, Sir Wil- 
liam (then Mr.) Preece, in his Heport to the Com- 
missioners of Sewers, was using the words ‘‘ candle- 
power,” '' distribution of illumination,” '' amount of 
illumination,’’ ‘‘ measurement of light,” '' distribution 
of light,’’ with scientific exactness. When I made his 
acquaintance in that year, he had adopted as a prac- 
tical unit of illumination the already well-established 
'" earcel-metre." He defined it as the amount of illu- 
mination given by a British standard candle fixed at 
127 inches distance. He called this a lux. His illu- 
mination photometer (Proc. Roy. Soc., xxxv., p. 39 
(1883), was calibrated in those units. Mr. Sugg had 
used the ''candle-foot " nearly thirty years earlier 
(Proc. Inst., C.E., Vol. ex., p. 122). In 1894 the 
late M. Hospitalier and M. A. Blondel had carefully 
investigated the vocabulary necessary for photometric 
work (see La Lumiére Electrique, Sept. 1894; The 


Electrician, Vol. xxxiii., p. 632-637, and Mesures 
Electriques, Erie Gerard, 2nd ed., p. 66), and 
clearly defined seven physical quantities. 16 


was M. Hospitalier, L believe, who attempted to give 
them certain names and symbols, but names are of 
small importance compared with accurate definition. 
Finally the Geneva Congress of 1896 accepted and 
recommended the hefner or bougie-decimal or pyr, the 
lumen, and the luz (being a hefner at a metre, or one- 
tenth of Sir W. Preece's lux), equivalent to about one- 
twelfth of а candle-foot. 

Mr. Mackenzie defines light as the cause of the 
sensation of vision. Why drag in eauses? What about 
the match that lighted the candle, or the coal used 
at the electrie light works? I claim no originality in 
the definitions which I gave in my paper on '' The 
Distribution and Measurement of Illumination,” Proc. 
Inst., C.E., Vol. ex., 1894. I merely took what was 
then perfectly well known. '' The word light will be 
used to mean the luminous radiation emitted from a 
flame or incandescent surface, or reflected from a sur- 
face. It is measured as an intensity in any direction 
as eandle-power.'" (P. 70.) 

This is rather long, but two words will do, namely, 
luminous radiation. 

As a matter of fact, both Mr. Mackenzie and I were 
mistaken in bringing in a definition of light. Light is 
not a physical quantity. The fundamental unit is well 
defined by Mr. Carl Hering in his * Conversion 
Tables." '' This quantity (candle-power), which is the 
one most frequently used in photometry, measures the 
Intensity of a source of light in any one direction." 
A distinction should therefore be made between 
“light” and “intensity of light." A eandle-power is 
a unit of intensity of light. The flux of light is the 
quantity which measures the whole radiation (Ileinz.) 
The spherical candle-power is the practical unit of this 
flux. 

Mr. Mackenzie defines the illuminant as a means 
or substance used for producing artificial light. Where 
then docs the sun come in? What is the difference 
between ‘a means" and a cause? Illumination he 
defines as “ light used for the purpose of making objects 
visible," and it is mainly against this utterly unscien- 
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tific statement that I desire to protest. He goes on 
to define efficiency of illumination as the ratio of useful. 
illumination to total illumination, and intensity of illu. 
mination on any plane as its value in terms of a given 
unit. When attention is being paid to the real object 
of electric lighting, namely illumination, апа when 
engineers are trying to teach local authorities and. 
others, exactly as Sir W. Preece did in 1883, that com- 
parisons of lighting should not be based on candle- 
power, but on illumination, it is irritating to see such 
a jumble. 

Again, I do not quote my definition of illumination. 
as a model either of lucidity or of terseness. I put 
it thus: ‘* When light falls upon a surface, that surface 
is said to be illuminated. The illumination depends 
simply upon the quantity of light falling on a given 
surface, and has nothing to do with the nature of that 
surface, just as rainfall is independent of the nature 
of the soil. Some of the light may be absorbed, and 
some may be transmitted. .'. Illumination consists. 
of two factors, candle-power and distance . . . . the 
illumination produced by one standard candle at a 
distance of one foot will be taken in the present Paper 
as the unit of illumination." Mr. C. Hering puts it 
much better. *'' This quantity measures the amount of 
light falling on a surface; it measures that which is. 
received as distinguished from that which is given 
out by the source. It is а very important quantitx 
in photometry, as illumination is that which light 
is intended to produce.” 

What then is Mr. Mackenzie’s '' efficiency of illu. 
mination "? He has muddled illumination with light.. 
and by efficiency of illumination he appears to mean 
the ratio of the flux falling on the surface to be: 
illuminated, to the wasted flux going elsewhere. Then 
“intensity of illumination," if it means anything. is 
merely illumination, just as the French l'intensité d'un 
courant is nothing more than current. 

The only definition in which I ean agree with Mr. 
Mackenzie is '' intrinsic brilliancy ° of an illuminant. 
which is the value obtained by dividing the total candle- 
power emitted by the area of illuminant actually 
emitting it. It is better to drop the word total, for 
that suggests 47. But I disagree with him in his. 
estimate of the intrinsic brilliancy of a candle as 3 to 
4 c.p. per sq. in. I eallipered and photographed 
flames of standard candles, and found the area ої 
the flame, seen from a horizontal direction, was as 
nearly as possible half a square inch, giving 2 c.p. per 
sq. in. (see Journal Inst. E.E., Vol. xxi., p. 874). Haus 
he ever seen an ordinary candle flame of one-third or 
one-quarter of a square inch in area? 

I regret to criticise so severely. We: аге all liable 
at times to loose thinking, false reasoning, and ainis- 
taken conclusions. But let us be careful about the 
definitions from which we start. I will say nothing 
more about Mr. Mackenzie's paper, as pripted іп Elec- 


trical Engineering, except on one point. He says 
that it is necessary to avoid perfect diffusion. ‘* Such 
a state of matters is very trying to the eve." Such a 


state is so difficult to obtain that it is needless to 
worry about it. I remember the room at the Crvsta. 
Palace, painted all over with Balmain’s luminous paint. 
The illumination was low, but it was very like moon- 
light in the tropics. | 


THE MANCHESTER LOCAL SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS 


HF annual general meeting of the Manchester Local Section 

of the Institution of Electrical Engineers was held on Apri: 
9th, when the annual report was submitted. During the session 
ten meetings have been held, and a large proportion of the 
papers read before the section have been selected for publica- 
tion in the main transactions. The membership of the section 
now amounts to 752, including 305 students. The committee. 
in the report express their thanks to Dr. Schuster and the- 
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. Council of the Manchester University for allowing the use of 
the Physical Laboratory for the meetings of the section. The 
following is the new committee elected for the ensuing section :— 

Past Chairmen, C. D. Taite, S. L. Pearce, Т. L. Miller. 
Chairman, M. B. Field. | ice-CAairman, Miles Walker. Мет- 
bers, Dr. Е. Н. Bowman, S. L. Brunton, W. Cramp, A. A. 
Day, J. Frith, Dr. E. Hopkinson, G. Layton, J. S. Peck, P. A. 
Ramage, Dr. A. Schuster, S. J. Watson, and A. P. Wood. 
Hon. Secretary and T'reasurer, Н. W. Wilson. Assistant Secre- 
iary, А. L. Green. 

Mr. S. L. PEARCE, in proposing a vote of thanks to their 
esteemed chairman, Mr. Miller, for his services during the 
past session, said that he need not enumerate at that conclud- 
ing stage of the session's work the many good qualities that 
Mr. Miller had shown in the performance of the duties as 
chairman of the local section. He believed Mr. Miller had been 
present at every meeting, with the exception of one occasion. 
Those of them who were on the committee knew well the 
amount of care and time and thought that Mr. Miller had 
bestowed on the work of the section. They recognised that the 
section had attained added dignity during his occupancy of the 
chair, that he had conducted the business of the meetings in 
a way which had reflected credit on the Manchester section, 
and therefore he had the greatest possible pleasure in asking 
them to accord to Mr. Miller а very hearty and sincere vote 
of thanks for his work as chairman of the Manchester Local 
Section during the past session. 

Mn. FnirH, in seconding the resolution, endorsed all that 
Mr. Pearce had said, and spoke of the pleasure it had given 
him to be associated with Mr. Miller during the session's 
work. 

Mn. T. L. MILLER, in reply, said he had to thank first of 
all Mr. Pearce, for the glowing terms in which he had re- 
ferred to any little services he, Mr. Miller, had rendered to 
the section, and, secondly, the members present for the very 
hearty manner in which they had endorsed the words spoken. 
He could assure them that the position of chairman of that 
section was a very proud one, and he had been very proud to 
hold it, and he feared that all the good things Mr. Pearce had 
said had not been deserved. Still, he had done what he could 
so far as the interests of the section were concerned, and he 
had no doubt that the future chairman would do even more 
to uphold the dignity of the chair. 

Mr. S. J. Watson, in proposing a vote of thanks to the 
hon. secretary, Mr. Wilson, said he thought they were bound 
to admit that the duties performed by the secretary had been 
carried out in a very admirable manner. The work of the 
secretary of a local section such as this was no light task, and 
that Mr. Wilson should have given up his time, as he must 
have done, to their work in the section, was no small matter. 

Mr. Peck seconded the resolution, and said no one appre- 
ciated more fully than he did that great amount of work that 
fell to the lot of the secretary, and how very much he had to 
do with the success of the organisation with which he was 
connected. 

Mn. WiLsoN, in reply, paid a tribute to the valuable assist- 
ance he had received from the assistant secretary, Mr. A. L. 
Green, without which, he said, the work could not have been 
«arried out as it had been. 

Dn. Bowman proposed, and Mr. A. A. Dav seconded, a vote 
of thanks to Dr. Schuster and to the authorities of the Man- 
«hester University for their kindness in allowing them the 
use of the room. 


RADIOTELEGRAPHIC CONVENTION, 1906 


Ar the meeting of the House of Commons, dealing with the 
Radiotelegraphic Convention of 1906, on Thursday, 

Mr. J. Gavey, C.B., who has just retired from the position of 
Engineer-in-Chief to the General Post Office, said he had had 
occasion on behalf of the Post Office to make a special study of 
wireless telegraphy since the year 1886, and had continued to do 
so unti the present day. He was appointed a British delegate to 
the Wireless Telegraph Coníerence of 1903, and also attended 
the Conference of 1906 in the same capacity. 

The development of wireless telegraphy so called was a sub- 
ject which had occupied the attention of telegraph engineers for 
a long period. No system could strictly be called wireless 
except that signals were exchanged between distant stations 
without wires. There had been four systems devised, but three 
of them only had a very limited application. The first system 
was designated an earth induction system, in which two parallel 
or nearly parallel wires were used, for example, on opposite 
sides of a strait or stream, both sides having telegraphic ap- 
paratus, and connected at each end to earth. The system had 
a very limited application, and had no bearing on the modern 
method of electric wave telegraphy. The second system was 
based on electro-magnetic induction, but this also had a very 
limited range, and little practical use had been made of it. Тһе 
third system was a combination of the first and second. This 
means of communication was first. taken up in 1885 by Mr. 
(now Sir) William Preece, who was then electrician to the Post 
©тбсе, and a system was devised to enable telegraphic communi- 
«ation without direct connecting wires between places not more 


than six or eight miles apart. At a later period he, Mr. Gavey, 
was able to establish a wireless telephone service, based on this 
system, between the Skerries and the Island of Holyhead, the 
distance between these two points being 3j miles. He had 
recently inspected this installation, and found it possible to 
exchange speech between the two stations with great ease. The 
Post Ottice did not persevere with this system because in June, 
1896, Mr. Marconi came to the Post Othca with a letter of 
introduction to Sir William Preece, with a method of wireless 
telegraphy which had since superseded others. This depended 
upon the radiation of electric or Hertzian waves. In 1867 Clerk 
Maxwell developed the mathematical relation between electric 
waves and light waves, but no instrument was devised at the 
time which showed the physical existence of electric waves. 
Letween 1886 and 1887 Hertz carried out a series of classical 
experiments by means of a detector which he had devised, which 
showed that under certain conditions electric waves were radi- 
ated through the ether and that they could be reflected, re- 
tracted, and polarised exactly as light waves, and were prac- 
tically the same as light waves, and only differed therefrom in 
the length of the wave due to the frequency of vibration. In 
1894 Sir O. Lodge exhibited a number of experiments, first at 
the Royal Institution in London, and subsequently at the 
British Association meeting at Oxford, in which he caused 
signals to be recorded at a distance of 40 or 50 yards; at a 
later period, with similar apparatus, signals were transmitted 
over a distance of half a mile. 

Mr. Marconi had then commenced his experiments in Italy, 
and Captain, now Hear Admiral Sir, Henry Jackson, carried 
out experiments on H.M.S. Sapgphirus. The problem these gen- 
tlemen undertook to solve was the design of a suitable apparatus 
whereby Hertzian waves could be radiated from a transmitting 
station in the series of dots and dashes which form the Morse 
code, and to cause these waves to act upon a suitable detector at 
а distance, so as to actuate telegraph apparatus and to record 
signals. The Post Oftice provided Mr. Marconi with facilities 
for carrying out his experiments in the Post Ойїсе Labora- 
tories, and in September, 1896, it arranged for a series of 
trials on Salisbury Plain. After further laboratory experiments 
the Post Осе erected a number of stations, and in May, 1897, it 
carried out, under Mr. Marconi's supervision, crucial trials 
across the Bristol Channel, which demonstrated the practica- 
bility of the system. Mr. Marconi then disposed of his interests 
to a private company, and his connection with the Post Ottice 
ceased. 

The defect of Marconi’s original system was that there was 
no means of preventing messages from a number of stations 
being received upon the same receiving apparatus, and it was 
impossible for more than two stations in a given range to inter- 
change signals at a given time without actual interference. 

Mr. LamBert: What determines the radius?—4A number of 
factors, including the amount of energy which is being radi- 
ated in the atmosphere. Continuing his evidence in chief, Mr. 
Gavey said that in 1897 all who were interested in radio- 
telegraphy turned their attention to the design of methods to 
get over this drawback, for it was obvious that if it were 
possible to arrange a certain selective device which would permit 
of intercommunication between two sets of apparatus so accu- 
rately adjusted one to the other that they would only receive 
each other's signals, and not record signals from other apparatus 
not so adjusted, that the problem would be solved. Unfor- 
tunately the ideal conditions of things had not been fully at- 
tained. Perfect adjustments were ditlicult to maintain, and it 
was only when the various stations were separated by a con- 
siderable distance, and when the Hertzian waves differed 
considerably in length, and the power used for transmission was 
limited, that it was practical to tune out disturbance from other 
sources. On this subject, Dr. Fleming, the eminent consulting 
engineer to the Marconi Company, in his recent work on wire- 
less telegraphy, stated, speaking of disturbance from other in- 
stallations :—“ It is impossible yet to define precisely the limits 
of afiection. The degree of ‘sharpness of the tuning, as it 
is technically termed, is to a large extent a question of skill 
on the part of the operator, and of the adjustment of the appli- 
ances. We have already shown, however, that receivers tuned 
for the reception of waves of such lengths as 500 to 1,000 ft. 
(commonly used in ship-to-ship and ship-to-shore communica- 
tion) can be rendered quite immune from influence by the longer 
and more powerful waves sent out from power stations." The 
term "power stations" applied to stations with, say, a wave 
length that may be said to exceed 5,000 ft. (under the Conven- 
tion above 1,600 metres, or 5,250 ft.). In relation to the use 
of high power for transmission, Dr. Fleming remarked :—'' The 
second sub-problem concerned with violent interference has re- 
ceived practical solution to a large extent by the legislation 
controlling wireless telegraphy in various countries, and such 
attempts to prevent communication have been rendered less im- 
portant by being made illegal." Any form of telegraphy, with 
wires or without, can be rendered impossible, if an antagonist 
is permitted to employ sufficiently powerful means of disturbance 
in proximity to the victim. The prevention of such interference 
is not more within the scope of the normal scientific problem of 
syntony than the measures to preserve рас citizens from 
assassination and assault come within the range of preventive 
medicine. 
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This argument as to the benefit of recent legislation held a 
much higher degree of importance when it was applied to inter- 
national action than when it was limited to local legislation. 
In the narrower waters surrounding the United Kingdom, it 
was impossible, with the methods in commercial use, to isolate 
ail the stations on either side of the English Channel or the 
North Sea, or to limit their radius of action so as to obviate 
all intereference, and without regulations and co-operation with 
neighbouring States, as the wireless telegraphic trattic increased 
chaos would intervene. Much had been said in regard to dif- 
ferent systems of radio-telegraphy, but so far as the trans- 
mission of messages by Hertzian waves was concerned, it might 
be argued that there was but one system, and that the different 
types of apparatus introduced by various inventors muüght be 
classed rather under the head of different methods. 

Мк. LEE: Would you apply that to the Poulsen system also? 
-—-Yes, I think so. | 

Continuing :—Be this as it might, however, intercommunica- 
tion between all so-called systems was commercially possible, 
and unless suitable precautions were taken interference between 
all such systems was not only possible in a given area, but in- 
evitable. As an illustration, signals from the Marconi Poldhu 
station and from Atlantic liners were not only read at all 
British stations, but he had himself received them at the Ger- 
man station at Nauen, a distance of about 800 miles, and like- 
wise at the Dutch station at Scheveningen. Both these stations 
were fitted with the Telefunken apparatus. They were also 
read daily at the Post Office stations at Hunstanton and Skeg- 
ness, which were fitted with Post Office apparatus designed 
by the De Forest Company. Again, there were the two stations 
at Newhaven and Dieppe, working in connection with the 
London, Brighton, and South Coast Railway Company, both 
fitted with the French apparatus, known as the de Rochefort 
system. The signals between these were constantly read at 
every other station between the Scilly Islands and Dover, and 
on the East Coast of England. ‘The experimental stations at 
Oxford and Cambridge, both on the De Forest system, could 
be read at most of the stations on the East and South coast, 
and these examples could be multiplied. With regard to ob- 
viating this trouble a certain measure of success had been 
achieved by suitably limiting wave lengths, and by the adop- 
tion of receiving apparatus specially adapted for the reception 
of particular wave lengths. There was, however, in every 
case what might be termed a critical distance within which 
under ordinary conditions, interference took place, notwith- 
standing these precautions, and the greater the power used in 
transmitting these signals, the greater distance at which this 
interference was felt, quite irrespective of the length of the 
wave lengths used. 'The Conference had to deal with this 
d n not merely as a matter of high policy, but in order to 

evise practical means for avoiding mutual interference be- 
tween neighbouring stations, and to regulate the traftic to and 
from ships. With this object in view the regulations were most 
carefully considered, and after a very extensive inquiry and 
full debate they were drawn up to guard against difficulties 
which were foreseen by all the delegates, who had had practical 
experience with radio-telegraphy. As а result, regulations 
Nos. 2 and 3 specified various wave lengths which could be 
used for various purposes. With regard to the distance between 
stations he agreed with the evidence of Mr. Babington Smith 
that. shore stations could be placed at distances fifty miles 
apart, so long as these stations were under strict regulations, 
such as those drawn up by the Convention, but if there were no 
regulations there would be very serious interference with 
stations 50 or even 100 miles apart; it was all a question of 
strict regulations. Distance did not really come into the ques- 
tion, it was very largely a matter of regulations limiting the 
amount of energy to be used, the wave lengths, and a number 
of other specific details. 

The regulations themselves laid down numerous important 
conditions in order that the service on board ships should be 
conducted in an efficient manner. In the first place, they ren- 
dered the use of syntonised apparatus imperative. They also 
precluded the use of badly designed apparatus by describing a 
minimum speed of transmission. "They further ensured the em- 
ployment of only skilled telegraphists by insisting that the 
operator should possess a Government certificate stating that 
he had the proper qualifications. Articles 15 to 29 provided 


for international rules, which must be observed in all cases in - 


the interchange of general public communications. They were 
based on the general experience of the delegates, not only of 
the working of radio-telegraphy, but also on international tele- 
graphy generally, and thev would be subject to amendment and 
revision as the art was developed. Rule 30 was of very great 
importance, in so far as it specified that the ship stations 
should, as a general rule, send their messages to the nearest 
shore station, so that it removed the temptation to use high- 
power in order to exchange trattic with distant stations, and it 
further imposed the limit that messages should only be sent to 
distant stations at the special request of the passenger who 
handed in the telegram, and when this could be done without 
interfering with other svstems. 

He regarded the Convention and the service regulations as 
of tremendous importance for retaining the smooth and unin- 
terrupted working of the existing wireless telegravh stations. 


Without the Convention it was probable that the working ot 
the existing stations would be rendered impossible, or, at all 
events, it would be conducted with extreme ditticulty. Other 
countries signing the Convention—assuming that Great Britain 
did not—would not submit for an indefinite period to the terms 
under which the system was at present carried out under the 
Marconi organisation, viz., only Marconi apparatus, and com- 
munication only with stations fitted with this apparatus. He had 
little doubt that if the Convention came 'into force under such 
conditions, all the large liners would be fitted with extra power- 
ful aparatus to admit of their communicating with Continental 
stations, while skirting British coasts, and in doing so they 
would render the working of the existing commercial stations 
very ditlicult, if not impossible. Neither would there be any 
redress for such interference with English stations. These 
vessels would only be carrying out their legitimate business in 
a manner forced upon them by our non-ratification of the Con- 
vention. Of course it would be equally possible for our station 
to interfere with them, and thus to declare a wireless teie- 
raph war in which everybody would suffer. In this event 
Ёп апа would be the greatest sufferer, because we had the 
bulk of the trattic. In fact, radio-telegraphy would cease to 
exist until peace was declared. 

Mr. Lambert: How do you account for these belligerent con- 
ditions not having arisen before'—Because, in view of the 
possible peaceable and friendly solution of these ditticulties by 
the Convention, Continental nations had no desire to interfere 
with English trattic. 

Mr. Lee: Is not the want of interference in the past rather 
due to the eflicient organisation of the Marconi Company :— 
This would have very little effect in preventing interference 
from hostile stations. Efficient organisation deals rather with 
uniform and regular flow of traffic, but the possibility of inter- 
ference from stations within range depends very much on the 
power used, and the goodwill of the people controlling the 
stations. 

In answer to further questions by the chairman, Mr. Gavey 
said that if the Convention were ratified and its terms loyally 
accepted by British stations, it would preserve the business of 
all the shore stations intact, and would lead to a material in- 
crease of their work as radio-telegraphy developed. From the 
conditions of things hitherto existing, an international conven- 
tion was inevitable, and it was bound to be ratified by all other 
countries. There could be no doubt about this. We could only 
maintain our radio-telegraphic position by agreement with our 
Continental neighbours, and an endeavour to work lovally under 
the Convention. | 

In answer to Mr. Gwynne, Mr. Gavey said the ordinary range 
of apparatus on liners at present varied between 60 and 150 
miles, due partly to the condition of the atmosphere, but the 
average range might be taken as about 80 miles. This was not 
sufficient, as an absolute certainty, to communicate across the 
English Channel. Before Mr. Marconi disposed of his invention 
to the Post Office, negotiations were taking place between him 
and the Post Office, but Mr. Marconi broke them off. He felt 
morallv certain that neither France, Belgium, Holland, or Ger- 
many would refuse to sign the Convention. Each Government 
would then remain master in its own country, for outside 
the question of international communication it had the right to- 
do exactly as it pleased in respect of all stations. On the 
question of exempted stations, it would be possible to exempt 
all the south coast stations and erect others, without deranging 
the service in the Channel, but, of course, it would not be wise. 
The approximate cost of any of the south coast stations varied: 
between £500 and £1,009, according to the nature of the 
equipment, 

Further questioned, Mr. Gavey said he considered that al? 
systems of wireless telegraphy were on a par as regards efficiency 
of working at the present moment. and he could not go so far 
as to assert that anv one was ahead of another. There had not 
been so much organisation in other countries as in Great Britain, 
but there had been developments abroad, and especially im 
America. The Western Union Telegraph Co., the largest of the 
inland telegraph companies, undertook to transmit messages from 
all their stations to the wireless stations along the coast, but he 
had no facts as to whether anv commercial business was done. 
The German liners had probablv resisted pressure from their 
Government because they wished to communicate with British 
stations on the Channel, and it was necessary to have Marconi 
apparatus in order to do this. He had no reason to think that 
the French Government had put any pressure upon the owners 
of French vessels. But, whatever had been done in the past 
in this direction, if the Convention were ratified bv other coun- 
tries and not bv Great Britain. all foreign vessels would un- 
doubtedly be urged to adopt the system in use in their own 
countries, and stations would undoubtedly be erected on the 
French coast of the English Channel. The reason why stations 
had not heen erected on foreign coasts before this was. he 
thought, because no wireless telegraph station was remunerative. 
either in this countrv or elsewhere. The fact that the French 
Government intended to put up eight stations on its Enclish 
Channel coast was neutralised bv the regulation that all messages 
should be sent to the nearest station. and. as all ships in the 
Channel passed closer to British shores than French, no loss of 
business would result to Great Britain in the event of the 
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ratitication of the Convention. If it were possible to obtain a 
single management it would be quite satistactory, but witn wire- 
less telegrapny this was impossible. He regarded co-operation 
as being better than free competition. From what he gathered 
on a voyage upon a North German Lloyd vessel, it was clear 
that the company realised that if Great Britain did not sign 
the Convention they would have to remove the Marconi ap- 
paratus, for the German Government would be bound to force 
intercommunication upon the shipping companies. lf a wireless 
war took place, Great Britain would eventually have to go, cap 
in hand, to the other Powers, and ask to be allowed to join the 
Convention. The regulations in the Convention were in: many 
respects similar to those of the Marconi Company, so that there 
should be etliciency. In the event ot the signing of the Conven- 
tion by all countries, each Government would have to establish 
some controlling body which would entorce the regulations in 
that particular country. As a matter of fact, but for the 
deliberations of that committee, the British Government wou.u 
have started organising such a department before this. 1f Great 
Britain wished to reserve her decision tor à number of years, he 
thought it would have the same etiect as a refusal to ratiiy the 
Convention. 

With regard to the statement that the Post Office delegates 
had been too strong for the Admiralty delegates, Mr. Gavey 
said it was an insult to the Admiralty delegates to say that 
they were persuaded by their colleagues. All the delegates were 
absolutely unanimous from the beginning to the end. 

‘There was not a considerable amount of work done by the 
Marconi Co. in connection with ship and shore messages. From 
January to December, 1905, the messages for all the Marconi 
stations in Great Britain amounted to 541 to ships, and 10,297 
from ships. In 1906 these figures had increased respectively to 
1,036 and 14,984. At some of the stations there was very пше 
trattic indeed. For instance, at the North Foreland in 1925, the 
number of messages per month were: vo ships T, trom ships 26; 
and in 1906 : to ships 5, from ships 45. | 

CarrAIN ENGLEFELD, Secretary to Lloyds, said that when 
Lloyd's entered into the agreement with the Marconi Company in 
1901, that system was the only one in commercial use, and for 
this reason they preferred it. At present Lloyd's was not in 
favour of an absolüte monopoly by the Marconi Company, and 
certainly at the present juncture a зіп. Паг agreement would not 
be entered into. The agreement remained in force until 1915, 
when the Marconi patents expired. Lloyd's had adhered loyally 
to the agreement, but there had been instances in which the 
non-intercommunication clause had acted prejudicially to public 


interests. In addition, Lloyd's had been prevented from erecting 
wireless telegraph stations in the colonies for this same reason, 
including Jamaica, Ceylon, Barbados, and the Mauritius. 


Lloyd's hoped to get relief from their agreement by the signing 
of the Convention by Great Britain. 

On Tuesday evidence was given on behalf of the Lodge. Muir- 
head Wireless Telegraphy Syndicate. EE. 

Sir OrtveR Lopnce, F.R.S., said he had workel at radio- 
telegraphy since the 'seventies, on the strength of Clerk Max- 
well's theory. He wanted, as а matter of fact, to be the first 
to produce electric waves in accordance with that theory. In 
1837 and 1888 he very nearly did so. He detected the waves 
running along wires, and published the idea of getting them 
across space by the discharge of what was virtually а Leyden 
jar. In 1888 Hertz quite independently transmitted waves across 
space, and they were in consequence appropriately named 
Hertzian waves. He (Sir Oliver Lodge) continued to work at 
the subject, and published papers in 1888, 1889, 1890, and 1892, 
and devised several means of detecting waves. One of these 
methods was the point coherer, which he afterwards replaced 
with a Branly filings tube. Personally, he did not call a filings 
tube a coherer; but it was not the custom now to discriminate. 
He had since returned to something like his original form of 
coherer. He had used nearly every kind of Hertz oscillator at 
Liverpool, emitting waves 100 vards long, which caused sparks 
on the roofs of neighbouring buildings, as well as in water and 
gas pipes. Some of these sparks were seen publicly at the 
Royal Institution and elsewhere. He used earthed as well as 
insulated conductors. 

Coming to his work since 1894, Sir Oliver Lodge said that 
with the help of the Branly coherer the matter became much 
more definite and easy. In 1894 he gave two demonstrations, 
one in June at the Roval Institution, and one in August at the 
British Association meeting at Oxford, using Hertz oscillators 
for transmitting signals, using a Morse code in connection with 
a sincle coil, and a Thomson mirror or speaking galvanometer for 
receiving them. These signals were sent from one room to 
another through walls, &c. He also in the same year sent them 
across the quadrangle of the college at Livérpool. He had 
applied very small power, and did not attempt long distances. 

About this time Mr. Marconi was struck with the applicability 
of these signals to practical telegraphy, and in 1896 Sir William 
Preece told the British Association meeting what had happened 
in his laboratory at Liverpool He told the meeting that a 
foreign gentleman, at that time unknown, was interesting the 
Post Office in a secret box. But he (Sir Oliver Lodge) knew 
practically what the box contained, and on the same day he 
showed to a few friends a Morse type of instrument— very 
roughly constructed— working on this plan. Sir William Preece 


and Mr. Marconi interested the whole world in the matter, and 
it became ot financial importance. He should mention that the 
American Patent Ошсе gave him (Sir Oliver) а telegraphic 
patent based on his work published in 1894. 

nis first English patent was in 1897. He was not the first 
English patentee, but he regarded the patent of 189/ as the first 
tuning patent. Не then patented the tunaamental method, on 
whicn all tuning must be based, utilising tor the purpose the 
idea contained with his sympathetic Leyden jar resonance ex- 
periments. ‘Che Muirhead Company haa been granted a great 
many patents since loY¥/. Sir Oliver Lodge then entered into a 
detailed. explanation of the difference between a tuned and 
ипёцпеа station. Tuned stations, he said, could speak without 
disturbance from neighbouring stations, under certain conditions. 
A station close up would cause interference, even if tuned ap- 
paratus were used, but, generally speaking, tuned stations caused 
no interference if they were a reasonabie distance apart. ‘len 
miles apart would be a reasonable distance, and at this distance 
disturbance could be completely cut out, and speaking main- 
tained with a station 60 miles away, overland. Across sea, speak- 
ing could be maintained over greater distances. His own ex- 
periments had never extended farther than 200 or 300 miles. 

In answer to the Chairman, Sir Oliver Lodge said he did not 
think that any other system had such pertect tuning as the 
Lodge-Muirhead. ‘The apparatus could be made insensitive to 
other apparatus tuned dinerently, even though that apparatus 
was purposely endeavouring to cause obstruction. Аз an in- 
stance ot this, he mentioned the station at Hythe, which, on 
one occasion, was receiving signals from Elmer's End, in Kent, 
o0 miles away. At the same time, the Dover station was 
shouting, so to speak, as hard as it could. The distance between 
Hythe and Dover was about ll miles, but these signals were 
absolutely tuned out. 

THE PosrMASTER-GENFRAL : How far does that apply to other 
systems ?--l do not know. There is not a great ditierence 
between one system and another, except perhaps in the matter 
of tuning. 

In answer to Sir Edward Sassoon, who asked how it was that 
disturbance had been obviated at Hythe in the way indicated, 
Sir Oliver drew curves to demonstrate that, by working at the 
top of the power-curve, it was possible to tune out all other 
signals working on a different wave-length. | 

Tue CHAIRMAN : With proper tuning, there need be no un- 
due interference with stations, even it they are situated ciose 
together *—That is so, provided they were willing to work 
harmoniously. It would be ditticult to prevent disturbance if 
it were wanted to produce disturbance. 

Continuing, Sir Oliver Lodge said the adjustment of the 
tuning in his system was the simplest thing imaginable. It 
was effected by putting in a few pegs or turning a switch. 
Thus they could confine the station to a particular wave-length, 
or they could make the apparatus insensitive, and so receive 
all and sundry signals. Up to the present, duplex working 
was not possible with wireless telegraphy, although diplex. 
wcrking was. His assistants had intormed him that it was 
possible to work, without interference, with wave-lengths vary- 
ing only by 1 per cent. at neighbouring stations. Personally, 
he thought this too close, and it would be wise to have a 
greater difference. ; 

THE CHAIRMAN : Do you claim novelty in the tuning method 
represented by your patent of 1897?—Yes. 1 was the first to 
get a tuning patent. This patent represents the work of some 
years in the matter of tuning, and a great deal depends upon 
that syntonic Leyden jar experiments; the sympathetic connec- 
tion between one circuit and another, so that when they are 
accurately tuned one will respond to the other and not other- 
wise. 

He thought it would havea very bad effect for one system to 
be granted a monopoly. In fact, taking into account the work 
that had been done, there was no legitimate ground for such a 
request on the part of anybody. It would be discouraging to 
other systems and detrimental to the system granted such 
monopoly. 

For evidence of the efticiencv of the Lodge-Muirhead system, 
Sir Oliver referred to the installation between Burmah and the 
Andaman Islands, where signalling is carried on commercially 
and ‘for Government purposes over a distance of 300 miles. 
Hitherto his experiments had been largely across land, because 
it was realised that this was more difficult. At the Burmah- 


Andaman Islands installation, which was across the sea, they 


worked with an absurdly low power, 14 h.p., and an Indian 
Government report showed that the system worked exceedin; lv 
well. Three hundred miles was the longest distance vet 
covered bv this system. ‘They had never tried to get across 
the Atlantic, for several reasons. They had never had the 
capital. It would mainly be a question of sufficiently mcreas- 
ing the power: but there might be other things. 92 
With regard to the importance of the earth connection at the 
transmitting and receiving ends, the Lodge-Muirhead Com- 
pany regarded this as bad. In the 1897 patent he did not use 
this, and certainly in his experiments during 1889, 1890. 1892, 
and 1894 he seldom used the earth connection. He had used 
it sometimes, however. Mr. Marconi seemed to get good re- 
sults with it, but this was because he used an untuned system. 
With a tuned system he regarded the earth connection as de- 
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leterious, and he had obtained singularly good results, both 
as regards tuning and distance, at the Andaman Islands instal- 
lation by discarding the earth connection altogether and using 
two insulated aerials one above the other. 

With regard to the greater ease of sending signals over sea 
than land, Sir Oliver Lodge said he thought the sea helped 
by reflecting the waves, just as the upper regions of the air 
might reflect light waves. The same power which would carry 
90 miles across land would transmit some hundreds of miles 
Over sea. 

Mr. Lampert: What happens to a radiotelegraphic wave 
when it comes up against a hill? | 

Sir Oliver Lodge said he might almost answer by saying, 
"Ask me another." He supposed it went round. Some waves 
might go through, but most went round. He did not think 
that Lord Rayleigh, who was the greatest authority on this 
matter, would care to give a definite answer. 

With regard to the height the waves travelled above the sur- 
face of water, he said that, assuming the water was regarded 
as a conductor and the upper regions of the air another con- 
ductor, the waves would be reflected from one to the other 
over great distances, i.e., the waves would go up and down by 
reflection. But all this was theoretical. 

THE CHAIRMAN: You claim, айз representing the Lodge-Muir- 
head Company, to have made substantial advances in the per- 
fection of wireless telegraphy ?—We claim to have the best 
system of tuning, and the best coherer. I claim to have done 
scientific work of a pioneering character before 1896. "These 
would be our chief claims. 

In answer to further general questions, witness stated his 
: belief that the Convention should be ratified. although his 
judgment had only been arrived at from reading the reports of 
the Convention published in the papers. He saw no difficulty in 
enforcing the regulations. In fact. these regulations were 
necessary to prevent confusion as the number of stations in- 
creased. 

Questioned by the Committee, Sir Oliver Lodge said the prac- 
tical application of his early experiments had occurred to Dr. 
Muirhead in 1894, before Mr. Marconi came over, but it had 
not specially occurred to himself. The apparatus now emploved 
by the Lodge-Muirhead Со. for transmitting was a Hertz 
emitter, consisting of two frameworks, one above the other, 
instead of plates, which latter had to be abandoned owing to 
wind pressure. For untuned systems probably the aerial wire 
was the best. He did not advocate that stations under the Con- 
vention should be confined to one wave-length. They should 
have a range within which it was permissible to work: In 
this wav they would be able to tune out other stations. If 
Great Britain stood out of the Convention he believed that it 
would be disadvantageous to our interests, for all the arrange- 
ments woull be made to nut the Convention into force by the 
other countries, and we should have no hand in this matter; 
yet he believed we should be compelled to ask to join the Con- 
vention later on. He would rather see a multiplicity of small 
stations than a few large ones, for the liability of interfer- 
ence was then much less. Another reason for his objection to 
a monopoly was that the same system was not necessarily best 
for all purposes. "The best system for long-distance work micht 
not be suitable for coast stations and portable stations. The 
case of transmission by night compared with day Һе thought 
only apnlied to long distances. There was no difference up to 
distances of 200 or 300 miles. He did not regard wireless tele- 
graphv as likely to supersede cable telegraphy, but would assist 
it. Therefore it was better to allow a sort of free trade in 
systems, and allow them all to develop, as far as they could. 
and for no Government to tie itself to one system. He thought 
it possible for a foreign Power to send a vessel into the English 
Channel with a sufficiently powerful apparatus, and to cause 
interference with all coast stations, but it was improbable. 

In answer to Mr. Lambert, Sir Oliver Lodge said that his 
system had not been interfered with bv Poldhu, but thev could 
alwavs hear this station. By his system of tuning, however. 
he could always get rid of signals from this station. If it wished 
to make itself a nuisance the station could do so, but probably 
one reason why no nuisance was caused at present’ was that 
Poldhu worked principally at nicht. He thought the Tele- 
funken system could tune out other signals, but had no know- 
ledge of what could be done with the Marconi. system. 

At the conclusion of his evidence. Sir Oliver Lodge asked 
that most importance be attached to his scientific and technical 
evidence, for his knowledge of the terms of the Convention 
had been gained from what he had seen published in the news- 

apers. 

: Ar Hrexry MuinnEAD, who gave evidence on behalf of his 
brother, Dr. Alexander Muirhead, F.R.S.. of the Lodge- 
Mvirhead. Wireless Telegraphy Syndicate, Ltd., said he wished 
to emphasise the importance of using small power, and in this 
connection he had the permission of Sir Oliver Lodge to correct 
a mistake which he had unintentionally made. 

The power used in the Burmah-Andaman Islands installation 
wee $ h.n. and not 1 h.p. As an illustration of what could he 
done with such small powers, he mentioned that on the occa- 
sion of the visit of the Prince of Wales to India, communica- 
tion had been established with H.M.S. Terrible when it was 
580 miles away. The Lodge-Muirhead Wireless Syndicate was 


formed in June, 1900, and controlled all the patents taken out 
by sir Oliver Lodge and Dr. Alexander Muirhead. The nominal 
capital was £50,.00, and the shares were held by dir Oliver 
Lodge and his brothers, and Dr. Muirhead and his brothers. 
He wished to lay stress upon the fact that the Lodge patent 
of 189/ was apptied for several months betore the Marconi 
patent of 1896 was published. Referring to the Hythe installa. 
tion mentioned by Dr. Lodge, witness stated that on the occa- 
sion in question representatives of the Admiralty and the Post 
Otlice were present. Hythe was situated in a nest of wireless 
telegraph installations, and instructions were given to the 
Admiralty stations at Dover and Felixstowe to signal all tne 
time. The power used at Hythe was } h.p., and they were 
able to prevent all interterence. Тһе reason why the Lodge- 
Muirhead Co. had no commercial stations was that they could 
not obtain licences from the Postmaster-General. They had 
applied over and over again during 1902, and since, but without 
success. Before the passing of the Wireless Telegraph Act his 
company had held the view that the Postmaster-General had 
a monopoly for all telegraphic communication, and had stated 
so in their application. 'Гһе answers were not satisfactory. 
He thought the Post Office might have been disposed to grant 
licences, but that the Admiralty had been too strong. This 
was a contrary experience to that of the Marconi Co. ‘The 
Lodge-Muirhead Co. believed the Admiralty had infringed the 
Lodge patent of 1897, and the Company had written a very 
polite letter pointing this out, and the Admiralty seemed to 
halt accept this view, for they asked questions as to 
the amount of compensation the company wanted, the :alue 
they placed upon each patent and so on, but after about 24 years 
thev wrote and stated that they were advised they did not 
infringe. ‘The company then asked for the permission of the 
law ollicers of the Crown to test it as a friendly action, but 
this was reiused. They bad also had considerable dealings 
with the War Office, having developed, at considerable ex- 
pense, a portable apparatus for military purposes. The War 
Ollice witnesses had stated that this system gave the best 
results of any tried. The company had also erected an in- 
stallation working between Trinidad and Tobago, used for 
commercial and Government purposes, whilst the Midland Rail- 
way Co.s ships at Heysham used the Lodge-Muirhead system 
in their service to Ireland most successfully. A number of 
stations were also being erected for various foreign Govern- 
ments. Sir Oliver Lodge's patent No. 11,575, of 1897, was the 
first tuning patent granted in this country, and the American 
Patent Ottice had granted the company a master patent for the 
essentials of wireless telegraphy, and also a master patent 
for tuning. Thus it would be seen that the action in America 
referred to by the Marconi Co. had not prevented other people 
working. 'The Lodge-Muirhead Co. claimed to have the master 
patent for tuning in this country, but the American patent 
gave greater security. 

THe CHAIRMAN : Have уоп any legal action with the Marconi 
Co.?—We have, unfortunately, an action in process, which 
has been brought about in the following manner. We have 
spent a lot of money upon experimenting for the War Office, and 
we were promised a number of orders. These orders did not 
come along, and we wrote to the War Office concerning them. 
The reply from the War Осе was that they had received a 
letter from the Marconi Co. alleging that the Lodye-Muirhead 
apparatus infringed the Marconi apparatus. His company natu- 
rallv dissented from that view, and had taken an action for 
the prevention of threats to their customers. 

He reiterated the views of the previous witnesses that the 
Convention should be ratified, and thought the Post Oftice in 
each country should be paramount. He had no objection to 
intercommunication. As instancing the efficiency of the Lodge- 
Muirhead system, witness mentioned the view of an Admir- 
alty ofticial that, when the Lodge. Muirhead station opened its 
mouth. it shut all the other svstems uv. He said this was 
due to the use of the unearthed system. It would be im- 
possible for апу organisation, however- even an amalgamation 
of the Lodge-Muirhead and Marconi interests—to exist, should 
Great Britain not ratifv the Convention. He contended that. 
the Marconi Co. had been given a monopoly from which the 
Lodge-Muirhead Co. had suffered. but he would not admit that 
the Marconi Co. had established an organisation for com- 
mercial wireless telegraphy. 1f his company were granted 
the necessary licences, thev would start commercial work at 
once. The magnetic detector used by the Marconi Co. was 
an improvement due to Prof. Rutherford. It was an etticient 
instrument, but the Lodge-Muirhead system emploved a much 
better piece of apparatus. To be frank, he thought the Post 
Office officials, during the time Mr. Marconi was in negotia- 
tion with them in 1896, did more to develop the system than 
Mr. Marconi himself. 

At the close of Mr. Muirhead's evidence, Sir Cilbert Parker 
put several questions with the object of establishing the fret 
that if Great Britain stood out of the Convention other 
countries could not interfere with our wireless telegraph К-х. 
ness without either deliberately breaking the Convention them- 
selves or modifving its terms. 

Mr. MUIRHEAD said he thought, if we stood out. the other 
Powers would modify the Convention. The Committee meets 
again to-day. 


Арки, 25, 1907. 


ELECTRICAL ENGINEERING 


713 


THE MECHANISM OF POWER TRANSMISSION FROM ELECTRIC 
MOTORS 


(Continued from page 685.) 


Self-contained Reducing Gears.—There are on the market a 
number of gears to some extent special or proprietary in the 
sense that each type is identified with one particular maker. 
Several of these are of considerable merit, most of them can be 
purchased as complete units adaptable to any motor, and all 
have the advantage of being totally enclosed. Perhaps the 
Simplest is the plain double reduction gear with double helical 
all-cut wheels, Fig. 20 (Power Plant Company), available for 
any ratio between, say, 8 and 35 to 1. The short independent 
high-speed shaft runs in a self-oiling bearing on one side of the 
pinion, and on the other, in a bearing within the low-speed 
enlarged shaft-end (both run in the same direction). The first 


motion large wheel is keyed to a bush elongated and cut to 
form the second motion pinion, the two running loose on a 
long fixed stud. "The slow-speed shaft is also independent, and 
ordinarily runs in a plain cast-iron bearing with grease lubri- 
cation. ‘The whole arrangement is very compact, and where 
«quietness of operation is desired the use of double helical wheels 
is conducive to its attainment. An advantage and a disad- 
vantage. according to circumstances, is that the high- and low- 
speed shafts are in line. For purposes of comparison the cost 
of а 50 h.p. gear reducing 800 to 31 r.p.m., with all-cut double 
helical steel wheels, is £71. 

Planetary Gears.—Most of the other special self-contained 
reducing gears are of the planetary type, and can be divided 
into two classes—simple for ratios up to 20 to 1, and compound 
for anything between, say, 16 to 1 and 400 to 1, or more. Of 
simple planetary gears, the simplest is the Centrator, Fig. 21 
(Lahmeyer). It is a pure friction transmission, but a highly 
ingenious one, in that all thrusts are balanced and adequate 
means are provided for taking up wear. "The external fixed 
ring, three planetary cylinders, and the motor pinion or drum 
are all perfectly plain; they have no teeth. The cylinders are 
centred on studs fixed in the planet ring which drives the 
slow-speed shaft. All the details, including lubrication, appear 
to have been thoroughly well worked out. The gear is compact 
and takes the place of one bearing frame on the motor, the 
armature shaft at this end being centred by the pinion drum 
onlv, running as a three-roller bearing. 
runs in à ball bearing. The gear, which is limited to motors 
of less than 7 h.p., is not on the market apart from the motor, 
but the cost of motor complete with Centrator gear for any 
reduction between 6 to 1 and 12 to 1 is onlv 5 per cent. higher 
than the cost of the same motor fitted with the ordinary 5 to 1 
spur-wheel reduction. 

On the same principle, but with cut toothed wheels instead 
of friction surfaces, is the Humpage, Jacques, and Pedersen 
gear, Fig. 22. This is, of course, not limited to small 
capacities, but being of the simple planetary tvpe it is limited 
to reductions between about 5 and 20 to 1, within which range 
the efficiency is claimed to be very high, for example, 97:5 
per cent. for the 25 h.p. size reducing 10 to 1. The gear ratio 
Rz P where S=diameter of sun pinion, and A=diameter 
of the annular fixed wheel. The cost of this gear, 30 h.p., 
reducing from 800 to 40 r.p.m. (20 to 1 being the limit), is £60. 

For very high ratios of reduction the Baker compound 
planetary gear, Fig. 23, standardised for reductions between 
400 and 16 to 1, is useful. In this case the slow-speed shaft 
is not driven from the planet ring. but from a second annular 
internal wheel meshing with auxiliary planets upon the same 
axes as, and rigidly attached to, the primary planets. The 
action, somewhat difficult to follow in detail, will be under- 
stood if considered in this way :—-The first reduction is of 
the simple sun and planet order; the motor (sun) pinion $, 
engaging with the planets P, causes them to rotate about their 


At the other end it | 


own axes, and in doing so they roll around the fixed internal 
annular wheel A. For the next step, and to simplify it only, 
the primary and secondary planets P and p are to be regarded 
as alike, as also are the annular wheels A and a. Under these 
conditions it will be seen that although free to move, the 
secondary wheel, «, has no tendency to rotate. Actually, how- 
ever, the secondary planets, p, are smaller than the primary 
ones, and rotating at the same angular velocity, they have a 
lower peripheral speed than that which, as has been seen, is 
necessary to leave the wheel A standing; hence wheel a is left 
something short of standing, in other words, it is brought 
along slowly in the same direction as the rotation of the planet 
ring. Conversely, if the secondary planets be larger than the 
primary ones, the wheel a is left something more than standing, 
i.e., it runs backwards. Broadly, the more nearly the primary 
and secondary wheels approximate in size, the greater wil! be 
the reduction of speed. and, on the other hand, the greater 
the difference between the primary and secondary wheels the less 
will be the ratio of reduction. Actually it is— 

R Э + А aP 

= x —————— 

5 aP- Ap 
where $ = diam. of sun pinion, A=diam. of fixed annular wheel 
(primary), a-diam. of rotating annular wheel (secondary), 
P —diam. of primary planet, р= diam. of secondary planet. The 
cost of a 30 h.p. gear of this type, reducing from 800 to 51 
r.p.m., is £76. 

The foregoing simple and compound planetary gears have 
at leust two, and often three, sets of planets, so that they 
are balanced both as regards thrust on the high- and low-speed 
shaft bearings and in respect of distribution of weight. Моге- 
over, the distribution of load over two or three sets of teeth 
has the advantage of keeping down the dimensions without 
resorting to unduly high speeds of meshing. (In a 2 h.p. 
gear reducing 21 to 1 from 1,400 r.p.m., the actual speeds are 
505 and 335 ft. per minute.) 

The gear shown in section in Fig. 24 differs from both of the 
foregoing in that the drive is taken through a single pinion, 
and is, therefore, unbalanced. As will be seen, the planets 
are carried upon a crank pin attached to a disc at the end of 
the high-speed shaft, the larger planet P gears with a fixed 
internal gear А, whilst the smaller planet p (attached to. P) 
meshes with another internal gear a, fixed directly upon the 
slow-speed shaft. 'The dimensions of this gear are actually 
smaller than those of the three-planet type, but the speed of 
meshing is very high, 2,200 and 1,760 ft. per minute in a 2 h.p. 
size, reducing 25 to 1 from 1.400 r.p.m. 
aP 

aP - Ap' 

The cost of this gear for 30 h.p., reducing 800 to 31 r.p.m., 
is £58 10s. As the action of all planetary gears depends upon 
one wheel being fixed, any of them may be used as a friction 
clutch for starting and stopping by allowing the fixed gear A 
to slip under the control of a band brake. This in some cases 
is quite a valuable feature. 

Chain Drires.—Among positive transmissions, chains probably 
rank second after spur wheels in number of applications. The 


The ratio of reduction is R= 
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silent chain drive is most appropriate under those conditions 
which exclude standard single reduction spur gear, only by 
reason of distance between centres, or of clearance; it is. 
therefore, largely in competition with the idler spur-wheel 
arrangement for reductions of 3, 4, or 5, but not exceeding 6 
to 1. As indicated when treating of diret coupled drives, the 
ordinary lathe headstock is rather a аси subject, and, as 
might be expected, seeing that they allow considerable latitude 
in the position of the motor, chains have been very commonly 
used for the purpose. This flexibility is, in a sense, a defect— 


D 


the chain drive can be applied almost аз an afterthought, and, 
in consequence, it often is little better than a patch. Very 
rarely, indeed, are high-speed chains adequately guarded, 
whereas they should properly run in an oil-tight gear case and 
through a bath of oil. 

Fig. 25 (Pond) is typical of average practice on heavy lathes. 
It will be noted that in this case single reduction spur gear 
would have met the case, but for the distance between centres. 

In a very different class is the portable saw bench, Fig. 26 
(Ransome-Renold), than which it would be difficult to find a 
more appropriate application of the silent chain. Inspection 
will show that no other transmission would leave the bench so 
free of obstruction as to make it equally good for rioping and 
crcss-cuttinz. In a portable tool all the excellences cannot be 
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expected, and the only objection—the somewhat inaccessible 
position of the motor—may, therefore, be overlooked. Where 
the load is subject to repeated shock, chains do not ordinarily 
give good service, they “snatch” or whip. This is intensified 
in some classes of machinery by а liability {о work into 
synchronism. The ditticulty can be overcome by the use of 
the spring-cushioned wheel, Fig. 27 (Link Belt), which should 
find а place in all positive transmissions from constant speed 
motors to flv-wheel-driven variable speed machines. 

The Renold silent chain, which has held the field exclusively 
until recently, has now a competitor in the Morse rocker-joint 
chain, whose action 1s shown by Fig. 28 (Westinghouse Brake 
Company). It is claimed for this chain, and apparently with 
reason, that hinge friction is greatly reduced—the sliding of 
a bush and stud being replaced by the rolling of two rockers, 
out of which arises the possibility of running at speeds higher 
than that at which lubricating oil is thrown off by centrifugal 
action. The link form is such that the chain апа wheel teeth, 
as in the Renold type, come together without sliding, and yet 
without impact, and are similarly released. 

Worm (rear Drives.—Much has been written about the 
geometry of worm gearing, but very little indeed that is helpful 
in deterinining actual dimensions for any given duty. In 1898, 
Mr. Halsey, of The American Machinist, and in that paper, 
published some highly interesting data, being a collection of 
dimensions and general results, but in the majority of cases 
without working loads. His deduction, broadly, was that all 
worms with a thread angle less than 99 failed, and those with 
an angle of 129 30' or more were successful, in the sense of 
continuing to work without cutting or excessive heating, as 
power transmitting gears. From that time until last year when 
Mr. R. A. Bruce read, before the Institution of Mechanical 
Engineers, his paper, ' Worm Contact," which the present 
author thinks is destined to become a classic, nothing of any 
outstanding value appears to have been published on the sub- 
ject. Mr. Bruce’s treatment is geometrical and mathematical, 
but he reaches a very practical conclusion, which is, that the 
pressure-sustaining area of contact, and, therefore, the per- 
missible end thrust, varies directly as the diameter of the worm 
and as the effective breadth of wheel teeth—this is as might 
be expected; but also, and this is new, as the square root of 
the diameter of the worm wheel, and is independent of other 
geometrical considerations, as angle of thread. Mr. Bruce’s 
systematic analysis should have very beneficial consequences in 
the standardising of worm gears, which in the past have often 
been most extravagantly designed. There is still, however, 
the widest scope for well.considered experimental research on 
the rating of efficient worm gears and on the intluence of 
material (Mr. Bruce’s data being limited to soft steel worms), 
as well as on the question of parallel versus hollowed worms. 

The so-called Hindley worm gear, Fig. 29, practically un- 
known in this country, is largely used in the United States. 
The substitution of a hollowed worm for a parallel one, without 
апу other alteration, is definitely stated in certain cases to 
have converted failures into successes. If the contenticn that 
the hollow worm affords increased pressure.sustaining contact 
area can be maintained, and sppearances are certainly in its 
favour, then the departure is justified, for the higher cost of 
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the worm will be more than balanced by the higher rating of 
the whole gear. 

Probably more worm gears are used for electric lifts and 
hoists than for any other single purpose, an application to 
which they are particularly well suited on account of com- 
pactness and noiseless operation; in many situations, too, the 
right angle transmission lends itself to a more favourable 
general arrangement than either the straight line or parallel 
shaft one. 

Beyond considerations of space and silent running, however, 
the idea that worm gear is self-sustaining is at the root of its 
almost universal adoption for electric lifts. With this object 
it is, in most cases, made in a thoroughly ineflicient. form, a 
single thread worm of relatively large diameter meshing not 
infrequently with a cast-iron wheel. When so made, and 
while new, it is self-sustaining, but so soon as the wheel has 
come to a good surface it loses this power and will quite 
generally run back. Depending on internal losses to facilitate 
stopping, the gear is accompanied by inadequate brakes, and, 
as time goes on, it becomes increasingly dilticult to stop exactly 
at the floor levels. All this, in the author's opinion, is wrong. 
The gear should be regarded as a power transinitting mechanism, 
being made as eflicient as possible for that purpose alone, and 
entirely independent brakes, adequate for their own purpose, 
with appropriate safety devices, should be the security for satis- 
factory performance and for the prevention of accidents. 

Apart from electric lifts, about which there may be difference 
of opinion, all other worm gears should certainly be as etlicient 
as possible. Contributing to high efticiency are—Multiple thread 
worm of high angie (small pitch diameter in relation to lead), 
steel worm hardened and ground, ball thrust bearing, phosphor 
bronze wheel rim running in an oil bath, and self-lubricating 
worm wheel shaft bearings. All these features are embodied 
in the gear shown by Fig. 30 (the author), which is a combina- 
tion of variable speed motor, worm gear and alternative spur 
gears for a special purpose, of which nine were installed origin- 
ally and six subsequently, so thev may be considered to have 
been successful. Seeing that specific data of worm gears in 
constant (1.¢., non-intermittent) use are not very plentiful, they 
are given for this mechanism as follows :— ` 

Motor : 23 h.p. at 215 r.p.m. to 28 h.p. at 860 r.p.m. Worm: 
triple thread, 14 in. pitch, 53 in. lead, 33 in. pitch diameter. 
Wheel: phosphor bronze, 58 teeth, 14 in. pitch, 3] in. face, 
25 in. pitch diameter. 

Another constant service gear (in use for nearly ten years) of 
which the author has data is:—-Motor: 14 h.p. at 700 r.p.m. 
Worm: double thread, 1} in. pitch, 2] in. lead. 23 in. pitch 
diameter. Wheel : phosphor bronze, 78 teeth, 1j in. pitch, 24 in. 
face, 28 in. pitch diameter. 

The designer of worm gears will find that in each of „nese 
successful examples the worm is of substantially smaller dimen- 
sions than are currently supposed to be necessary, the actual 
end thrust being more than double the Bruce rating. even for 
1009 F. rise, with a soft steel worm. 

The views of three prominent makers of worm gear, each 
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quoting а 30 h.p. transmission (10 per cent. occasional overload) 
reducing from 800 to 31 r.p.m., are shown below :— 


А, В. С. 
Worm: double thread 2” pitch 19” pitch 1i" pitch 
hardened and 4" lead 34” lead 34” lead 
polished 41" pitch —- — 
diameter, 
Wheel: pliosphor bronze 51 teeth 50 teeth 49 teeth 
rim, cast iron centre 44” face — — 
321" pitch 98" pitch 273" pitch. 
diameter. diameter. diameter. 
Price, complete ............ £200 £42 £37 


The author's specification for the same would be :—Worm : 
triple thread, 18 in. pitch, 4g in. lead, 4 in. pitch diameter. 
Wheel: phosphor bronze, 77 teeth, 18 in. pitch, 54 in. face. 
337 in. pitch diameter: and a fair price would be, say, £55. It 
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will thus be seen that for a moderate reduction (25°8 to 1), good 
worm gear is less expensive than any of the planetary (or 
proprietary) gears for the same duty. i 

Variable Speed Drives.—In the great majority of cases, the 
requirements of variable speed can be satisfactorily met, with- 
out extravagant capital outlay, by a 5 to 1 speed range com- 
pensated direct-current shunt motor, with or without additional 
change gearing. (There are other efficient electrical methods of 
obtaining variable speed with direct-current motors, but these 
do not fall within the scope of the present paper.) On a poly- 
phase supply there is no efficient method of obtaining a 
continuous variation of motor speed, and all changes must be 
mechanically provided. There is on the market, but not yet in 
extensive use, a very interesting, true variable speed gear. The 
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interest arises from two causes: it is, so far as the author 
knows, the only positive variable speed gear in existence, and 
it 1s on exactly the lines that everyone first sketches out and 
then abandons as hopeless for the purpose. 

The principle of the Newman gear is shown diagrammatic- 
ally by Fig. 31 (Johnson and Phillips). On the end of the 
constant speed driving shaft a variable-throw eccentric of path 
E is fixed. This is not attached to, and is not in the same 
plane as, the driven wheel W. Connected to the variable 
eccentric E, are four arms or rods R, driving on to pins P, 
in the silent roller clutches C. Each of the four clutches 
oscillates on a stud S, fixed in the casing, and is surrounded 
by a gear wheel G. The four gears mesh with the common 
driven wheel W, fixed on the variable speed shaft. The action 
will be perfectly apparent, and it need only be mentioned that 
before one clutch has released, the next clutch has taken up 
the driving, and, therefore, the motion of the variable speed 
shaft is continuous. The ratio of reduction is from infinity 
downwards, i.e., with constant speed on the primary shaft, 
the secondary one may be stopped altogether, or run at any 
speed up to the highest, which is usually about one-third or 
one-fourth of the constant speed. i 

The author gives the following summary of his conclusions :— 

Motor Location.—The motor should be placed well above the 
floor level, so as to be inspected and cleaned easily, without 
crawling or lying down; it is a less serious fault to be too 
high than too low. On the other hand, the height above base 
should not be such as to induce vibration. All good motor 
armatures are symmetrically built except as regards keying 
details; most are in fair static balance, but no standard motors are 
dynamically balanced, hence only slow-speed machines are safe 
high up. Generally, motors should not be placed on top of 
any machine or tool unless it is rooted, so to speak, to the 
ground. If the machine stands on a stool or cabinet pedestal, 
it is not a good subject for a motor so placed. The motor 
should not take up, or prevent from being otherwise used, more 
floor space than its own area. АП standard motors may equally 
well be fixed to a horizontal, inclined or vertical surface; the 
inverted position (ceiling) is not a particularly good one. 

Direct Coupled Drives.—Direct coupled drives are to be pre- 
ferred to all others whenever practicable. They frequently 
involve a somewhat more costly motor, occasionally a less costly 
one; but, always economising in current consumption, their 
adoption becomes more advantageous as the period of operation 
is lengthened. Imperfection of alignment is not a bar to direct 
connection. There are flexible couplings admitting of slight 
deflection from the straight line, and others suitable for coupling 
non-intersecting shafts separated by a short and variable distance 
between centre lines. 

Belt Drives.—Apart from their general application, which 
need not be discussed, belt drives are to be preferred to any 
form of strictly positive connection between constant speed 
motors and fly-wheel operated machinery. A belt drive should 
not be accepted, as the transmission from an electric motor, on 
any new tool of the heavy manufacturing (as distinguished from 
the jobbing) class. 

Fly-wheel Drives.—A fly-wheel is quite useless with a con- 
stant speed motor positively connected to its load. Its utility 


can be partially restored by a ftiexible (spring-cushioned) 
coupling between the motor and the consuming device. Where 
the full advantage of a fly-wheel is desired, the motor should 
have the speed characteristics of an over-compounded direct- 
current machine, the speed falling, say, 25 per cent. between no 
load and full load. 

Single Reduction Spur-Gear Drives.—Single reduction spur 
gear (raw-hide pinion and cast-iron wheel), admitting of the 
use of normal speed motors, and regularly purchasable with the 
motor, is to be regarded as the standard gear transmission for 
ratios up to 5 or 6, and, in extreme cases, with specially heavy 
wheel patterns, 7 to 1. 

Idler Spur-Gear Drives.—The idler gear (cast-iron pinion, 
raw-hide idler and cast-iron wheel) is a substitute for plain 
S.R. gear when the distance between centres is too great for 
the latter. With a steel pinion it may be used for ratios 
up to 9 to 1. The idler spur transmission is to be preferred to 
a chain drive (unless with spring wheel), if the load is highly 
irregular. à; 

Chain Drives.—Chain gear is ordinarily applicable under the 
same conditions as the last-named, but only for ratios up to 
5 or 6 to 1. In addition the silent chain is advantageously 
employed—(a) where the distance between centres is less than, 
or may be reduced below, that necessary for spur gear; and 
(b) where sufficiently large pulleys cannot be used for belt 
driving. The chain speed should not exceed 1,200 ft. per 
minute. 

Double Reduction Spur-Gear Drives.—For ratios up to about 
30 to 1, and where space is not of much account, double reduc- 
tion spur-gear is applicable. Where space is limited the special 
straight line form is appropriate. 

Treble Reduction Spur-Gear Drives.—As treble reduction spur- 
gear necessarily takes up much space, and is costly, it should 
never be decided upon without at least considering possible 
alternatives. It is applicable for reductions between, say, 40 
and 150 to 1. 

Planetary Gear Drives.—Where extreme compactness with 
total enclosure of the mechanism is desirable, one or other of 
the planetary gears may be used; simple for reductions up to 
20 to 1, and compound for very high reductions. 

Worm Gear Drives.—Where silent running free from vibra- 
tion is desired, where total enclosure is an advantage, and 
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where a right angle transmission is permissible, there is nothing 
to equal worm gear. The efliciency for moderate reductions 
may be high and the cost lower than that of special gears. 
Worm gear should not ordinarily be employed for reductions 
less than 10 or 12 to 1. At 15 or 20 to 1 it shows to best 
advantage in respect of combined efficiency and dimensions or 
cost; above 25 or 30 to 1, either efficiency or cost must be 
sacrificed in comparison with other transmissions. 


The Floods at the Westinghouse Works, Pittsburg.—Work 
was resumed after the recent floods at the Pittsburg works of 
the Westinghouse Company on March 18th. If it had not been 
that eiaborate precautions had been taken to prepare for the 
possibility of floods, the damage done would have been much 
more serious. The arrangement of the various factories is such 
that valuable machinery, tools, and finished apparatus are kept 
in those parts of the buildings which are protected from water. 
The water was for a long time kept out of the buildings by 
the retaining wall which the company erected a few years ago. 
The flood, however, finally ran over the wall and entered the 
south end of the shops. In the meantime, whatever machinery 
was stored there had been removed to the upper floors. From 
the moment the works were shut down a corps of men was 
working to mitigate the force of the water, and when it began 
to recede preparations were made for recalling the employees, 
who number some 12,000. It is stated that the damage is 
valued at about £10,000. | 
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THE EXPERIMENTAL DETERMINATION OF THE LOSSES IN MOTORS 


(Concluded from p. 692.) 


paper dealt with alternating-current 
induction motors. 

Nature of Losses, | 

(ч) Copper losses. The resistance of the conductors employed 
in the calculation of the copper losses is usually measured by 
direct current. This is known not to give strictly correct values 
tor the resistance of the stator conductors, particularly in the 
case of conductors of Jarge section, owing to the distribution of 
an alternating current not being uniform throughout the section 
of the conductor. For the correction to be made for this see 
M. B. Fieid, Proc. Inst. E. E., vol. 97, p. 83. | 

(6) Friction and windage losses. The variable element in these 
losses is usually due to change in friction of the bearings on 
account of change of temperature or unequal circulation of the 
oil. Change of load does not produce any variation in the losses 
of properly lubricated bearings. The friction losses appear as 
additional load on the motor shaft. | 

(с) The stator magnetising losses consist of the usual two 
components due to hysteresis and eddy currents. They are 
dependent only on the induction (t.e., on the terminal voltage) 
and on the frequency, and may therefore be taken to be inde- 
pendent of load. "These losses appear in the form ot additional 
power supplied to the stator. | 

(4) The rotor eddy-current losses in the teeth 


La second part of the 


(exclusive of 


the tips which are affected by the pulsation losses, f), and the ` 


body of the stampings depend on the frequency of the alternating 
flux in the rotor. They will increase with the slip and prac- 
tically disappear at synchronism, and are consequently small at 
normal loads. These losses must, of course, be supped from 
the stator, but will reappear in part as additiona output by 
the rotor, the efficiency of this conversion of power depending 
on the conductivity of the metal in which the eddy currents are 
formed. 

(e) The rotor hysteresis loss is practically constant in amount 
when estimated as power supplied to the stator. The true 
losses due to hysteresis in the rotor core are due to the cyclical 
change in magnetisation of the core by the stator magnetising 
currents. If the rotor is stationary, the losses thus produced 
will be in every way similar to the hysteresis losses due to the 
same cause in the stator. They will, therefore, be directly pro- 

ortional to the frequency of the a plied voltage and to the 
лын constant of the material. The hysteresis losses 
appear, consequently, in the form of additional energy current 
supplied at the stator terminals. The fact that the hysteresis 
of the rotor iron causes the pole induced in the rotor to lag 
behind the stator flux, which induces it, gives rise to a torque 
between the rotor and the rotating field. | 

If the motor is driven by some external means, and its speed 
is made to increase up to synchronism, the whole of the power 
given to the stator on account of rotor hysteresis is converted 
into mechanical energy, and there is then no loss due to mole- 
cular friction, since iron and field revolve together without 
change of magnetisation in the core. On passing above the speed 
of synchronism, the rotor iron moves relatively to the rotatin 
field, but in an opposite direction, so that the rotating fiel 
now lags behind the po arity formed in the rotor iron by 
the angle of hysteretic lag, which will have the same value as 
before. This results in a reversal of the torque exerted by the 
residual magnetism. At the same time, a reversal takes place 
in the sign of the watts supplied to the stator, on account of the 
hysteresis losses. In fact, the motor will now deliver back to 
the line the same amount of power which, below synchronism, 
was supplied from it, and the power which is mechanically 
supplied to the rotor shaft will be now converted into electrical 
energy, in virtue of the hysteresis, and given out at the stator 
terminals. The power thus given back to the line will be 
constant at all speeds above synchronism, while the mechanical 
power, driving the rotor, will be equal to this at a speed 
immediately above synchronism, and will increase in direct 
proportion to the negative slip at higher speeds, the increase 
of power being spent in magnetic molecular friction in the 
motor core. The sudden reversal of the hysteresis torque at 
synchronism may be employed for Separating this loss from 
other no load losses. 

(f) The losses which may be briefly called the ‘pulsation 
losses ’’ are due to the very rapid changes of flux distribution 
which occur at the tips of the teeth of both stator and rotor. 
When a stator and rotor tooth are exactly opposite to one 
another, the flux passing from the stator to the rotor at this 
point in the circumference of the rotor will pass mainly across 
the air gap from tooth to tooth, and will be symmetrically dis- 
tributed over the tips of both teeth. As the rotor tooth moves, 
the flux will be dragged forward, so as to be more concentrated 
at those edges of both stator and rotor teeth which are leaving 
one another. As the next rotor tooth comes under the stator 
о EE flux jumps back so as to cross between the new pair 
of tecth. 


Evidently the pulsation losses will depend on the absolute 


speed of the rotor and will decrease with increasing slip. They 
will always have a retarding effect on the rotor and will resemble 
the frictional losses ав regards their effect on both input and 
output of the motor. 

(y) In addition to the foregoing there are losses which depend 

Lay on the load, the exact nature of which is still not clearly 
nown. 
Methods of Determination of Friction Losses. 

(1) By auxiliary driving motor. This method is the well. 
known one for determining the losses in one machine by driving 
it by means of a motor and afterwards subtracting the copper 
and no load losses of the motor from the total driving power 
to obtain the losses in the machine under test. When the stator 
of the induction rotor is connected to the supply and the rotor 
18 Open, separation of the various iron losses 1s possible. 

(2) By decreasing stator volts. This is analogous to the 
method already discussed in connection with direct-current 
motors. In the case of the induction motor, the stator volts are 
gradually reduced down to the limit of stable running. A curve 
is then plotted showing the stator watts supplied on a base of 
terminal voltage (see Fig. 7). When continued, this curve cuts 
the axis corresponding to zero voltage at a height representing 
the watts required to overcome losses which are independent oí 
the magnetic field, 1.е., the friction losses. 

А serious source of error may be found in the uncertainty as 
to the correct point of intersection of the curve with the vertical 
axis. This is often accentuated by the fact that the motor тау 
run at a very much greater slip than the normal, taking a much 
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less power, when the point of minimum voltage is approached. 
Another practical difficulty is the very low power factor at which 
the readings have to be taken, and the consequent liability to 
errors in the wattmeter readings. Since the current supplied, 
and consequently the copper losses, do not decrease towards a 
zero point at zera induction, the copper losses should be sub- 
tracted before the watt curve is plotted if accurate results are 
to be obtained. 

(3) Method of Blanc. А method depending on a different 
principle was suggested by F. Blanc in 1900. 

The torque of an induction motor may be stated in two ways, 
viz., in terms of the rotor copper losses or in terms of the 
mechanical output. Thus for a Ó-phase motor 


T-?UPP and also T=. 
Әт; 9v" 


Where 7' —total torque in dyne cm. 
put in watts, including power spent in bearing friction, &c. 
С. — rotor current per phase. r,—rotor resistance per phase. 
р= No. of pairs of poles of stator winding. s=slip in cycles 
per sec. п =геуз, per sec. of shaft. 

RE DEM 

з m 

When running light W consists entirely of power spent in 
Overcoming the frictional and other losses which oppose the 
rotation of the shaft. Conse uently, putting n, and з, for the 
speed and slip at no load, we obtain these losses from the relation 

W,= Nod x Стр 
So 


„= бо, W, =~ Sgr a, . 
р S, 


W —total mechanical out- 


Therefore 


or putting 


The determination of the no load losses is thus reduced to a 
measurement of the slip and of the rotor current and resistance. 
т. We may, for convenience in 
2 


Instead of the quantity C, 


———P————— — —  ————Á— — TE SE ES rd 
= ee —-— me— aum m 


measurement, put ar 
T3 | 
И ё. represents the voltage induced per phase in the rotor 
winding. 
The final form of the expression for the no load losses over- 


come by the rotor becomes :— 
~ 3e.2 
W,- E Зе 
So Ta 
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Except for the uncertainty of the resistance of brush contacts 
on slip rings and starting rheostat, this method 15 found to give 
ina tairly simple manner reliable and consistent results for the 
losses overcome by the rotor. It is, however, not correct to take 
these losses as being the true friction losses. — "ULIS . 

Several experiments have pointed out that both in this 
method of determining the friction losses and in the one to be 
next described, the negative torque due to friction’ will be 
partly overcome by the positive torque due to rotor hysteresis. 
It thus follows that the actual losses measured will be smaller 
than the true frictional loss by that portion of the hysteresis loss 
which 18 converted into mechanical energy. Ў | | 

It does not, however, appear to have been generally recognised 
that the hysteresis losses are not the only ones affecting the 
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results. The pulsation losses in the tips or bridges of the teeth 
will also appear as a retarding force on the rotor, and will con- 
sequently increase the observed value of the friction losses by 
the full amount of the losses. Thus if W'r-Friction losses, 
Ун = Коќог hysteresis losses, which are practically all trans- 
formed to mechanical torque at this speed, W p= Pulsation loss. 

(4) Method of Benischke. This depends on the fact that for 
small values of the slip the total torque of the rotor varies in 
direct proportion to the slip. "The slip of the motor is measured 
at no-load and at one or two loads slightly above no-load. А 
curve is then piotted on a base of torque—or more conveniently 
watts—with slip as ordinates (see Fig. 8). Joining the points 
thus obtained by a straight line, and continuing this line back- 
wards to cut the horizontal axis at a point corresponding to zero 
slip, the distance of this point to the left of zero output will 
be the power exerted by the rotor in overcoming frictional and 
other resistances to its rotation. The actual power measured in 
this case, as in the last, is really the friction+ pulsation losses — 
the mechanically converted hysteresis loss. This method is fairly 
easy to carry out if a convenient method of applying a small load 
to the motor is available. 

А very simple application of the retardation method of 
measurement may be employed to complete the determination 
of the friction losses. 

If the induction motor be run up to full speed in the usual 
way, and, when running light at full speed, if the rotor circuit 
he opened, the rotor will stow down and gradually come to rest. 
The retarding forces will be those due to friction and magnetic 
pulsation in the teeth, while the rotor hysteresis will tend to 
accelerate the rotor and prolong the time of coming to rest. 
During the early part of the retardation, these will be the only 
forces to be considered. As the slip becomes large, eddy cur- 
rents will be formed in the rotor core and conductors which will 
produce a diminution of the effective retarding forces. If a 
retardation curve is plotted with time measured horizontally, and 
speed vertically, from observations made on the motor while 
retarding as described, a tangent drawn to the curve near the 
point of maximum speed will AE an angle a with the 
as 


horizontal axis such that its tangent - di 


,is proportional to the 


losses :— 
, Ир + Wp - Wy. 
Now suppose that another retardation curve is taken with 
the stator open circuited. In this case retardation will be due 


to frictional losses only, and a tangent to the second curve 2 
at a point corresponding to the same speed as the first tangent 
will be proportional to the friction watts. 

As the height of the points from which both tangents are 
drawn are taken to be the same, the subtangents will be in- 
versely proportional to the retarding watts in the two cases, and 
NM _ Wy 
NM Wr+Wp-Wy 

NM А 
Ир = W Wp- W 
F | ғ + М и) 

{тот which the true friction watts are determined from the 
value of (Wr Wp- Wy)obtained in either of the tests described 
(Nos. (3) and (4)). In taking the two retardation curves, since 
only the ratin of the initial slopes of the curves is required, it 


we have the relation or 


is immaterial how the readings are taken, so long as the two 
curves are strictly comparable. Also only a few readings are 
required near the maximum speed. With motors of fairly large 
size, it would be sutticient to observe the times taken to retard 
by a certain amount after opening in one case the rotor, and 
in the other case the stator circuit. 5 

The two retardation curves shown in Fig. 9 were taken on 
the same motor as the other tests. Unfortunately, however, the 
ratio d which in this case is 0:577, cannot be employed for 
coreecting the results obtained in the Benischke test, as the slip- 
ping brushes had to be lifted in order to obtain the curves. 
The brush friction was so great that satisfactory readings for 
the retardation could not be obtained without removing them. 


The ratio does not therefore apply to. the same value of 


NM 
NAU 
the friction as that shown in the other curves. The effect of 
eddy currents in causing the curves to approach one another 
and then cross is well shown in Fig. 9. 

(5) By opening rotor circuit. We may next refer to a very 
simple method which has been much used for measuring 
approximately the friction losses. The watts supplied to the 
stator of the motor when running light are observed. "The rotor 
circuit is then opened and the watts are observed immediately 
after, before the motor has had time to slow down appreciably. 
The difference between the two wattmeter readings, atter correc- 
tion for the C? A2 losses, is taken to be the friction losses of the 
motor. This again is not a correct assumption for the follow- 
ing reason. Before the opening of the rotor circuit the power 
supplied consists, in addition to the copper losses, of the stator 


- iron losses, and rotor friction, hysteresis and pulsation losses. | 


After opening the rotor circuit, the rotor is no longer driven 
by the stator, except in virtue of the rotor hysteresis. Thus, 
while the rotor hysteresis watts supplied to the stator remain 
the same as before, the difference in the wattmeter readings is 
the sum of the rotor retarding effects, 1.e., the sum of the fric- 
tion and pulsation losses. The power measured by this method 
is therefore again not the true friction watts, but is greater by 
the amount of the pulsation losses. 

(6) Retardation curves. Retardation methods for measuring 
losses, which are so well adapted for measurements on direct 
current and synchronous alternating machines, have only a 
limited application in the case of induction motors. The sim- 
licity of the direct current measurements is here rendered 
impossible bv the fact that excitation and driving current are 
both supplied to the same terminals, and one cannot be varied 
or even measured independently of the other. Even with the 
rotor open, eddy currents and rotor hysteresis produce the result 
that an uncertain driving power is supplied to the rotor from 
the mains, in addition to the excitation loss. It thus becomes 
impossible to find the constant connecting the rate of retarda- 
tion with the power required to overcome the retarding forces in 
the manner in which this is carried out for a continuous current 
machine. 

In order to obtain the relation between retarding watts and 
retardation, Bragstad and La Cour have suggested supplying 
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the excitation losses entirely to the rotor in the form of direct 
current supplied to two of the slip-rings while the motor is 
made to run synchronously. The machine then operates as а 
synchronous motor with rotating poles excited with continuous 
current, and the alternating supply provides the armature cur- 
rents producing the driving power. The power supplied to the 
stator to maintain the rotation at any speed is then measured 
and compared with the slope of the retardation curve obtained 
һу allowing the motor to retard with the same continuous 
current excitation, but with no alternating current suvrvlv, in 
order to obtain the constant as described in the case c* direct 
currents. After obtaining the constant in this manner, the fric- 
tion losses are obtained from a retardation curve taken on the 
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motor when retarding from full speed entirely without excita- 
tion. In order that the whole of the magnetising power may be 
supplied by the rotor excitation, the armature reactions in the 
stator must be a minimum, and must not tend to strengthen or 
weaken the revolving field of the rotor. This necessitates that 
the stator voltage shall be adjusted so that the stator current 
comes into coincidence of phase with the induced voltage in its 
conductors. This condition can only be obtained by trial, the 
terminal voltage being varied until the power-factor of the 
supply circuit is а maximum. The nature of the magnetic 
circuit, and especially the fact that the rotor has not salient 
poles, cause the reactance of the stator winding to be relatively 
nigh, so that the power-factor of the primary circuit can never 
become unity. "There wil thus always be some alternating 
Нох maintained by the stator, and there must be a certain 
amount of iron loss in addition to the driving power included 
in the measured input. This will have the effect of making the 
constant slightly larger than its true value. The great diffi- 
culty in determining the constant accurately by this method 
is shown by the variation in the values actually determined. 
These differed from one another by amounts up to about 
2 per cent. Although the mean was taken of a considerable 
number of values, it is evident that great accuracy was not 
obtainable. 

A more accurate method of obtaining the constant would be 
to calculate it from the moment of inertia of the rotating parts, 
obtained experiinentally by purely mechanical means. This 
method of measurement by taking retardation curves is again 
referred to in connection with the determination of the iron 
losses, for which purpose it was proposed. The simplest method 


of employing the retardation method for determining the friction 


losses is to carry out the experiment with the induction motor 
coupled to a continuous-current motor, the two machines being 
allowed to retard together. The test is then exactly as detailed 
in the first part of this paper. The friction losses of the c.c. 
motor must be separately determined and subtracted. It is 
evident that this is at best a cumbrous experiment, and the 
retardation method must be considered as not well adapted 
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for the purpose. A method due to Mr. Cramp, by which very 
accurate values for the no-load friction coetficrent may be 
obtained, is to wind a string round the shaft of the motor and 
pass the free end over a light pulley at a considerable height 
from the ground. Weights are then attached to the end of the 
string until by repeated trial the correct weight 15 found. This 
weight is such, that when started downwards it 15 just able to 
maintain rotation of the motor shaft without acceleration. The 
uniformity of speed 15 ascertained. by noting the time intervals 
taken by the weight to fall past two equally spaced marks. The 
friction torque is thus found directly in terms of the weight and 
the radius at which the weight acts on the rotor shaft. 

Methods for Determination of Iron Losses. 

(1) By subtracting the friction and copper losses from the 
total no-load losses. The simplest method of determining the 
total iron losses is to determine the friction losses by any one of 
methods 2, 3, or 4 previously given, and to subtract these losses, 
together with the calculated copper losses. from the total no-load 
watts required to run the motor hght. If either of methods 3 or 
4 (Blane or Benischke) is used, the true friction losses should 
be obtained by retardation curves as described above, which 
incidentally gives the rotor losses as a separate item. 

(2) Motor driven by an auxiliary machine. Ву coupling the 
induction motor to a direct-current machine, so that it mav be 
driven with open rotor circuit, a very complete separation of the 
no-load iron losses may be obtained. When running below 
synchronism with the rotor circuit open, the iron losses in the 
rotor will increase with decrease of speed. Consequently, by 
gradually increasing the speed of the rotor up to synchronism 
by means of the continuons-current motor, the watts supplied to 
the stator of the induction motor will be found to diminish. 
At synchronism. the only losses in the rotor will be those due 
to magnetic pulsation in the teeth. At this point. also. the 
direction of the torque due to rotor hysteresis will be reversed. 
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After passing the synchronous speed, this effect no longer tends. 
to drive the rotor, requiring power to be taken tor tnis purpose 
irom the stator. lhe rotor nysteresis 15, on the contrary, sup- 
plied trom the direct-current machine, and power is supplied w 
the mains owing to this cause. by making observations of tne 
power supplied to the stator of the induction motor, and ot ine 
power spent in driving the continuous-current machine, it thus 
becomes possible to measure separately the stator iron loss, rotor 
hysteresis loss, the pulsation losses and triction. ‘Lhe last-named. 
is obtained by driving the direct-current motor, first coupled to 
and then uncoupled irom the unexcited induction motor. ‘Ihe 
experiment requires considerable care, but 15 not ditficult to carry 
out if the ratio of alternating to continuous voltage supply can 
be kept absolutely constant. If the voitages have any relative 
variation, à continual change in the watts taken by the A.L. 
and D.C. machines occurs. 

The curves shown in Fig. 10 will be understood from the 
particulars already given. ‘Lhe lowest curve is the A.C. watt- 
meter reading (corrected for (2/7), the other curves all being 
D.C. watts supplied to the driving motor. 14 will be seen that 
the true friction is 156 watts, a value agreeing closely with 
that in Fig. 10, but considerably less than 15 given by the 
Benischke test. The total friction and iron losses are 5165 
watts. 

(3) Mr. W. Angermann has proposed an elaborate method tor 
separating the iron losses. He starts by dividing the total iron 
losses into three groups, each group consisting of those loss.s. 
which depend upon one factor which can be varied independent: v 
of the others. These groups аге :—(1) Stator iron losses (c.- 
clusive of pulsation losses) which depend on the frequency of 
supply. (2) Rotor iron losses (exclusive of pulsation losses) 
which depend on the slip. (5) Pulsation losses in the teeth of 
stator and rotor which depend on the speed of the rotor. 

By varying the frequency of the voltage applied to the stator, 
with the rotor circuit open, while maintaining the magnetic 
induction constant, а curve of watts (1) and (2) is obtained from 
the readings of а wattmeter in the stator circuit, and is plotted 
on a base of stator frequency which is also rotor slip. A second 
test is made ' with the rotor circuit closed and motor running 
light. In this case, again, the frequency is varied and the 
induction kept constant. А curve ot watts (1) and (3) is ob- 
tained from the readings, the rotor slip being assumed too small 
to produce iron losses. Finally, a third set of readings is taken 
with the stator short-circuited and the rotor supplied with 
alternating current of the same voltage as those which would be 
generated at each speed by the voltages applied to the stator in 
the former two tests. For this purpose the ratio of transtorma- 
tion must have previously been taken. This test gives the losses. 
(2) and (3). By adding the ordinates of any two of the curves 
thus obtained, after correction for (О? loss, and subtracting 
the ordinates of the third, each set of losses may be obtained 
separately. Тһе friction losses must have been previously 
separated and the values of stator and. rotor resistances accur- 
ately measured, since the copper losses will bear a large ratio 
to the total losses in the experiment. The method is anything 
but convenient in practice, 

(4) Retardation methods. The experiments of Bragstad and 
La Cour, in which the rotor is excited with direct current in 
order to provide the rotating field, have already been referred 
to. The iron losses were determined in two alternative methods. 
In спе case the rotor was short-circuited and the motor run light 
from an alternator having constant excitation, but whose speed 
was varied from a maximum value downwards. А curve of 
watts on a base of speed was then obtained, in the ате manner 
as in the second measurement mentioned above in Angermann's 
test. The second method of obtaining the iron loss curves was 
bv allowing the motor to retard with direct current supplied to 
the rotor of sufticient strength to produce the same alternating 
voltage at the stator terminals as emploved in the first test. 
The rotating field and iron losses were thus due to the rotation 
of a constant field formed by direct currents in the rotor. From 
the retardation curves, the iron and friction losses at апу speed 
were calculated in the usual way, the predetermined constant 
Ву plotting the iron loss curves (obtained from the 
total watt by subtraction of С? and friction losses) on a base 
of frequency, the losses proportional to frequency are separated 
and classed as ‘‘hysteresis’’; while the losses varving with a 
higher power of the speed form the remainder, classified as 
“eddy current "" losses. An obvious criticism to be made of the 
experiments 15 the comparatively small practical value of the 
results, owing to the fact that the location, and consequently 
the cause. of the “hysteresis” and ''eddy current’? components 
of the total loss are not determined. In exciting the rotor with 
direct current to produce the rotating field, an assumption ot 
practical uniformity of this field is made. Although this mav 
be justified in the case of normal motors, it may not be ad. 
missible in the case of motors on which it is necessary to make 
such special tests. and which would possibly not be chosen for 
such treatment if they were of the usual desien. 


Ferranti (Hamilton) Continuous Current Meter.—The Board o: 
Trade have approved of the Ferranti new-type continuous 
current meter, Hamilton patent. 
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“ FLEXIBLES,” WITH NOTES ON THE TESTING OF RUBBER 


ROFESSOR ALFRED SCHWARTZ submitted a paper 

with the above title to the Institution of Electrical 
Engineers last Thursday. Owing to its extreme length we 
are unable to publish it in full, but the following abstract 
embodies its chief contents :— 

There is a general consensus of opinion amongst engineers 
that the flexible is the weakest part of an electrical installa- 
iion. Unfortunately, there are no records published by the 
English fire offices in which fires caused by electricity are 
classified in detail. An examination of the reports of the Fire 
Salvage Association of Liverpool for the years 1894-1905 in- 
«lusive shows that during that period out of 9,711 fires in 
that city 666 were attributed to gas and only 74 to electricity, 
but as no details are given it is impossible to say to what 
extent flexibles were concerned. Mr. W. W. Lackie! states 
that out of 35 fires during the years 1902-1904 attributed to 
electrical causes in the Glasgow system five were due to de- 
fective twin-flexibles. The author has examined the admir- 
able reports on fires due to electricity issued by the Electrical 
Bureau of the National Board of Fire Underwriters, New 
York, and has summarised the causes of such fires reported 
during the last year. Ав a typical example of a detailed 
report of a fire of which flexible was the cause the following 
may be cited :— 


** (3,321) Long pendant cord had been knotted to take up 
Surplus and to provide proper adjustment of lamp used for 
reading purposes over a bed. The constant abrasion and kinking 
of the insulation caused by this arrangement was finally sufficient 
to result in short-circuit of flexible cord, which threw molten 
metal and burning insulation on the bed beneath." 


Taere I. 
Summary of Reports of Electrical Fires. Electrical Bureau 
of the National Board of Fire Underwriters, New York, 
July, 1905, to July, 1906. 


Cause. No. of fires. 
Earths on motor and lighting circuits ... 7 AL 
Dynamos and motors 2m e m" .. 21 
Rheostats ie sed тз T i .. 16 
Blown fuses  ... т 29 TD bes ыы. ШО 
Incandescent lamps ... ee кы, up. aue ДО 
"Crosses between high and low potential circuits 23 
Lightning entering over service wires ... TMDS E 
2 Overfused circuits... Gia m ka as 19 
^Lamp flexible hanging on nail ... -— . 4 
? Defective joints and contacts ... s cat lo 
?Short-circuits on interior wiring ... ids vw 9 


Faults in Flexible Installations.—On the Continent the 
wiring of the building itself is often carried out with flexibles 
*upported on insulators. А good deal of foreign flexible finds 
its way to the English market, and many of the art fittings 
imported from the Continent are provided with flexibles, which 
. —although they might be satisfactory when used under the 
strictly specified conditions in the country of their origin—are 
here subjected to voltages and conditions for which they were 
never intended, with disastrous results. It has been found in 
"Germany that, unless the regulations laid down concerning this 
material are closely adhered to, trouble is likely to ensue. 

In the early days, when 110 volts only had to be dealt with, 
flexibles insulated with lapped rubber tape were successfully em- 
ployed. When, however, 220 volts came into use this class of insu- 
lation was found to be insufficient, the faults mostly occurring in 
the switch wires. This was largely due to considerations of price 
which led to the employment of insulation material containing 
sometimes from 50 per cent. to 70 per cent. of rubber sub- 
stitutes, and also to faulty manufacture in giving too small an 
overlap to the rubber tape spirals, so that in some cases the 
wire was uncovered. Under the new German regulations taped 
rubber flexibles may only be used in dry living rooms for pres- 
sures up to 125 volts. 'They may not be used under fabrics or 
for portable fittings, and may not be installed in cellars, under 
floors, in bedrooms, or halls. Vulcanised rubber in the form 
of a continuous sheath may, however, be used up to 1,000 volts 
for fixed apparatus and up to 500 volts for portable purposes. 
"Ihe trouble at 220 volts with taped rubber flexibles is due, 
not so much to a direct short-circuit, which would blow the 
fuses, as to persistent arcs of low-current value, which are 
«carried by the fuses. 


1 Journal Institution of Electrical Engineers, vol. 35, 1905, p. 118. 
2 Denotes items with which flexibles are concerned. 


As already stated, these faults have been found to occur 
most frequently in the switch wires, and a reference to Fig. 1 
wil show the reason for this. It is evident that a short 
occurring at А or B would, by short.circuiting the lamp or 
other consuming device, allow of a considerable current rush, 
and blow the fuses; whereas if a short occurred in the switch 
wire at C only the switch is short-circuited, and the current 
in the arc is limited to that of the lamp or consuming device 
in the circuit. The arc thus formed travels slowly up the 


Fic. 1. 


wires until the lamp leads are involved, when the fuses will 
blew. To obviate this trouble with the switch wires Coninx ! 
proposes to have laid up with the flexible for the switch con- 
nection & third wire, which should, if the switch is in the 
positive wire, be connected to the negative main at one end, 
and be carried down to the switch and there sealed off without 
being connected to it. А short-circuit in the switch wires 
would involve this third wire, and thus ensure the fuses blow- 
ing. The arrangement is shown diagrammatically in Fig. 2. 
It is not unusual in Lancashire cotton-mills, where the air 
is highly charged with moisture, and the flexibles are regu- 
larly brushed down in order to rid them of the adherent fluff 
with the brush used for cleaning down the machines, which 


Fic. 2. 


is in consequence oily, to find that persistent arcs of low- 
current value, and too small to blow the circuit fuses, are 
formed in the flexibles for pendant lamps. It is interesting 
to note in this connection that in the United States and 
Germany the regulations call for an outer covering for the 
flexible, which shall be non-flammable. In spite of the fact 
that this regulation has been in force for many years, the 
author is unaware that it is being actually complied with in a 
satisfactory manner. In mill and factory lighting, moreover, 
itis impossible for economic reasons to employ only 5-ampere cir- 
cuits where long aisles are to be lit, consequently the blowing 
of a fuse brought about by the failure of a flexible may ex- 
tinguish a large number of lights. А return to the practice 
of fusing ceiling roses would therefore seem to be desirable in 
such cases. Fuses in ceiling roses were abandoned chiefly 
because their inaccessible position rendered them likely t» be 
largely over-fused for the sake of avoiding the trouble of 
replacement. But in the case of the lighting of long aisles 
the general safety of the circuit would undoubtedly be im- 
proved, and the amount of annoyance occasioned by the 
blowing of a fuse would certainly be curtailed by the re- 
introduction of the fused ceiling rose. 


CONDUCTORS. 


The conductors for flexibles are usually all twisted in one 
direction; they are sometimes, however, not twisted at all. 
This latter form is not desirable for any conductor that has 
to work backwards and forwards over a pulley, as the stress 
is not distributed evenly over the wires, which in consequence 
are liable to break. 


1 Handbuch der Electrotechnik, vol. 6, Part 2, p. 394. 
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Conductivity of Small Stranded Conductors.—Tests were 


made to determine whether the conductivity of a twisted . 


stranded conductor is the same as that of a solid conductor 
of equivalent cross-sectional area. The experiments were 
made with both pure and tinned copper wires as supplied by 
the cable-makers. The diameters of the tinned wires were 
found to be slightly greater than their nominal gauges, the 
wires being drawn to standard gauge and then tinned. In 
all cases for pure copper the conductivity of a stranded 
conductor with a large number of strands was higher than 
that of its equivalent solid wire. In the case of tinned con- 
ductors, however, the conductivities were equal in one сазе, 
while for the other two the conductivity of the stranded con- 
ductor was higher than that of the equivalent solid wires. 
The wires in the latter cases were more heavily tinned than the 
former, and in consequence had a greater conducting cross- 
sectional area. Although at first sight these results seem 
somewhat anomalous, they may be accounted for by assuming 
that the current flows not only along the twisted strands of 
the conductors, but also straight from strand to strand through 
the lines of contact. The effective conducting cross-sectional 
area will then be greater than that of the equivalent solid 
section of its constituent conductors, and its resistance will 
therefore be lower. This assumption further accounts for the 
higher resistances of the tinned conductors, since the current 
flowing across the strands would have to encounter the higher 
resistance of the tin coating. 


There are four causes of weakness in the conductors which 
would appear to operate in actual practice :— 

(1) Extension of the Wires by bending when under small 
Loads,—Ercolini' has recently investigated іп considerable 
detail the extension of copper wire when wound and unwound 
under tension upon cylinders of various diameters. He ex- 
perimented with copper wire 0'04 cm. (16 mils) diameter 
wound upon iron cylinders 1, 2, and 4 cms. diameter respec- 
tively under tensions vary from 250 to 3,000 grammes (0'5 
to 66 lb.). He found that with successive winding and un- 
winding the wire stretched as much as 84 per cent. before 
breaking, and that under a tension which produces an insig- 
nificant stretching if applied in the ordinary way. It would 
seem probable that this cause would operate in the case of 
flexibles which are repeatedly bent at the lamp-holder or 
round any surface of small radius. The author has care- 
fully examined the fractured ends of the conductors used in 
the bending tests described later in the paper, in which the 
flexibles were bent many thousand times through a right 
angle at their attachment to a lamp-holder, when under a 
tension of 3 lb., and has found that the diminution in section 
was quite local, and only extended for a very short distance 
from the point of rupture. This may have been due to the 
sharp character of the bend in question, and also largely to 
the fact that the wires are twisted together. 

(2) Loss of Tenacity due to Increase of Temperature.—The 
percentage diminution of the tenacity of copper with increase 
of temperature is given in Table II. 


TABLE II. 


Diminution of Tenacity of Copper with Increase of 
Temperature. > | 


[Sd 


‘Temperature Loss of tenacity 


in Deg. Fahr. | per cent. 

Aes СЈ D 4 
63 р, 2 

133 : 5 

328 í 15 

418 | 20 

438 22 

483 25 


The temperature attained in lamp-holders is very much 
higher than is generally supposed. It is, of course, a very 
variable quantity, depending not only upon the heat radiated 
and conducted from the lamp itself to the holder, but also 
upen the nature of the contact between the lamp terminal 
plates and the spring plungers of the holder. The tempera- 
tures given in Table III. were kindly measured for the author 
by Professur W. W. Haldane Gee and Mr. L. Henshaw. They 
were obtained by meats of а thermojunction on lamps and 


1 Nuovo Cimento, vol. 11, series ^, 1006, p. 243. 


holders in use at the School of Technology, Manchester. The 
lamps tested were on 110-volt circuits, and the temperatures 
were taken in two positions, (1) in the lamp-holder between 
the lamp contact plates, and (2) just above the cord.grip on 
the flexible. : 


ТАвг® III. 
Temperatures attained in Lamp-holders on 110-volt Circuit. 


Position I.=Between contact plates of lamp in holder. 
Position II.=Just above cord-grip. 
Ee 


Total temperature 
in degrees F. 


i Room tempera- 
вая A=without shade. | {ш - 60! Е. 
p d B — opal or bell shade. MO QNO 
of lamp. 
| . Position Position 
| ы den uh 
——— ш | T ын Нн наала ии x ү rc илт ыг 
8 | Mean of five experiments, А ...| 113 96 
8 Mean of five experiments, В... 113 — 
16 Mean of three experiments, À ..| 143 103 
25 One experiment (old lamp), A.. 203 160 
50 One experiment, B. .............. | 329 145 
45 Tantalum lamp, ** Sun" type... 135 108 
23 ' Tantalum lamp, Туре Н... ....., 123 88 
30 Nernst lamp, 1/4 ampere size... 145" 114 


ns 


A further series of tests to determine the temperature 
attained in bayonet catch-holders for electric radiator lamps 
was made recently by the author’ and Mr. А. E. Moore for 
the Engineering Standards Committee оп Electrical Plant 
Accessories, from which the following results are taken. 
Experiments were first made to ascertain the temperature of 
the outside of the lamp-holder with two lamps glowing. Each 
lamp took 3°5 amperes, and the temperature was measured by 
means of a thermometer in contact with the holder and 
wrapped round with tinfoil. The holder was screened 


TABLE IV. 


Temperature of Contact Plungers in В.С. Holders for Radia- 
tor Lamps. Adapter substituted for Lamp. (oom Tem- 
perature 14° С. (57° F.). Plungers Oxidixed by being 
held in Bunsen Flame and also Chemically without Heat. 


Maximum temperature 


attained, 

Current in | | Е — 
Amperes. C BS 
20 .. one T me - .. 42 107 
35 (normal current) ..  ,.. .. 105 221 


1453... ys из ne .. over 230 415 
Solder on junction melted. " 
3:8 (plungers oxidised chemically with 
copper nitrate) bs over, .250 415 
Solder on junction melted. E 


from the direct radiation of the lamps by the struc- 
ture of the radiator, and the maximum temperature 
attained was 160° Е. With a. view to` obtaining 
the actual temperatures attained by the contact plungers a 
new holder was taken, and the plungers were oxidised by being 
held in а Bunsen flame for a few minutes; the temperatures 
were then taken with a thermojunction. The results given in 
Table IV. can only be taken as representing what actually 
occurred in the particular cases mentioned, as the character 
of such contact resistances is naturally very variable. It 1s. 
probable that the heat of the Bunsen first softened the springs, 
thus causing a bad contact, which resulted in the complete 
softening of the springs. 'The temperature attainable in such 
a damaged holder may be exceedingly high, owing to arcing. 
at the contacts. These plunger temperatures are of interest, 
as the plungers are directly connected to the flexible con- 
ductors. and the heat thus carried into the insulation is un- 
doubtedly the cause of many breakdowns in the insulation at. 
the lamp-holder hereinafter referred to, as well as tending to 
reduce the tenacity of the copper, as shown in Table II. 

(8) Corrosion of ‘the Wires due to Sulphur from the Vulcania- 
ing Compound.—-The vuleanising compound is usually put on 
in two layers, the outer one of which, or ''jacket," may con- 
tain as much as 10 per cent. of sulphur, while the inner one, 
which is termed the ‘ separator,’ may contain as much as 
3 to 4 per cent. of sulphur. Then follows a layer of pure 
rubber tape on the tinned conductors. A detailed examination 


1 The contacts were examined, and it was found that the action of the plunger 
springs had been destroyed. 
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of. old vulcanised flexibles shows that in most cases the wires 
have been blackened by the action of the sulphur, and that in 
some cases they have been severely injured. Experiments made 
by the author and Mr. John Roberts showed a certain diminu- 
tion in tensile strength with age, and also led the author to the 
conclusion that the wires insulated with vulcanised rubber 
had become considerably more brittle than those insulated with 
pure rubber and within a shorter time. 

(4) Corrosion of the Wires due to Chemical Fumes in the Air. 
—This is not usually a dirgct action, particularly in the case 
of vulcanised rubbers, but takes place in the presence of mois- 
ture, which leads first to the deterioration of the insulation, 
and subsequently to the corrosion of the wires by electrolytic 
action. In the case of flexibles this action is intensified by the 
juxtaposition or the conductors and the influence of electric 


osmosis. 


HEATING OF CONDUCTORS DUE TO EXCESSIVE CURRENTS. 


This matter is of interest in connection with the temperatures 
attained with flexibles due to short-circuit currents and the 
employment óf heavy fuses on sub-circuits. А series of ex- 
periments was made by the author and Messrs. F. Shaw and 
J. Davies on (1) the temperatures attained in a given time with 
bare conductors with various currents, (2) the corresponding 
temperature rises with the same conductor when insulated. 
The results of these experiments are shown graphically in Figs. 
3 and 4. As is to be expected, the temperature rise in a bare 
wire with a given current is higher than that of the same wire 
when insulated. The currents selected were purposely large 
in order that the kindling point of the insulation might be 
reached. It is to be noted that in Fig. 3 the conductor was 
only covered by the insulation, there being no braiding or 
other covering over this; in consequence the rubber did not 
take fire, but merely melted off. Further, these tests were 
designed to show the temperatures attained with comparatively 
large currents of short duration, and they must not be taken 
as indicating the temperatures attainable with the currents 
named if kept on continuously. Fig. 4 shows the relative 
temperature rise on a 23/36 conductor with a given current 
when made up in different forms. А consideration of these 
curves shows that there is not much to choose between the 
various finishes tested as to their radiating capacity. 

A further series of experiments was carried out with the 
same size of conductor in various finishes but with heavier 
currents, with a view to finding the kindling point of the in- 


4 951 


Temperature in degrees Fahrenheit. 


0 2 4 ó 
| Time in minutes. 
Fic. 5.— TEMPERATURE Risk ON 23/36 CONDUCTOR WITH 
CURRENTS OF 20, 25, 50, 55, 40 AMPERES. 
B.=Bare wire. 


C.M.A.=Cable Makers’ Association У.І. К. covering only without braiding. 
Room temperature, 60° F 


sulation. The results were remarkable in that with one ex- 
ception they show that the vulcanised rubber insulation actually 
burst into flame only when the conductor fused. This is doubt- 
less due to the firing of the inflammable vapours by the arc 
following the fusion of the conductors, and it is rather an 
unfortunate property from a fire risk point of view, as it may 
start the fire from two centres, one on the floor beneath and 
the other on the ceiling above. Flexibles insulated with pure 
rubber ignite before the wire fuses. The proportion of rubber 
in vulcanised indiarubber compound is comparatively small, 
and the mineral loading matter evidently delays the ignition. 
These experiments were, for obvious reasons, conducted in a 
fume chamber, where the air was comparatively still, and it is 


possible that in a strong current of air the ignitiqn of the vul- 
canised indiarubber might take place before the fusion of the 
wire; but the general result, that in still air the insulation will 
give off heavy fumes but will only smoulder and char while 
the conductor remains intact, is supported by the fact that the 
persistent arcs which have already been referred to travel up 
these wires without flaming. 


Temperature in degrees Fahrenheit. 


0 


0 2 4 6 
Time in minutes. 


Fic. 4.— TrkwPERATURE Rise on 23/36 CONDUCTOR IN VARIOUS 
FINISHES WITH A CURRENT ОЕ 30 AMPERES. 


A=C.M.A, twin-twisted glacé. 

I3 C. M. A. workshop. 

(С=С, М.А, same as A, but single conductor. 
О=С, М.А, twin-twisted silk. 

F= Double pure rubber twin-twisted. 
G-Sing'e ,, š т T 


‘INSULATION OF FLEXIBLES. 


Pure Rubber Strip.—The pure rubber strip which is used for 
insulation purposes is prepared by two distinct methods, and 
is known as ‘“‘cut” or ''spread" sheet, according to its mode 
of manufacture. The raw material is the same in either case, 
and is first washed and dried. In the preparation of “cut” 
strip the dried rubber is, after being passed through com- 
pression rollers, put through a ‘‘masticator’’ and then formed 
into blocks under considerable pressure. These blocks are 
frozen hard and then cut into sheets by special machinery. 
The process outlined above is necessarily expensive, and is only 
followed by a few firms in this country. 

The manufacture of ''spread " sheet is much simpler and less 
costly. The dried rubber is made into a paste or ‘‘dough”’ by 
means of a solvent, and is then spread on to a length of cloth. 
The solvent is then driven off by heat, leaving the rubber in the 
form of a sheet, which is then cut into strip. On the Con- 
tinent, owing to the cost of fine Para rubber, foreign materia) 
is added with a view to producing a cheap article, which is 
put on the market as second or third quality sheet. “Си” 
strip is generally used in this country for the innermost layer in 
high-class cable work, while ''spread" strip is very largely 
used for rubber-taped flexibles, insulating tape, &c. 

The ‘‘spread’’ sheet should, in order to have the requisite 
mechanical and electrical properties, be ‘‘aged’’ by hanging 
in a dark room for several months. The strip may be arti- 
ficially aged or cold vulcanised by treating the surface with a 
solution of chloride of sulphur in carbon bisulphide. Аз rubber 
tape is often used next to the copper conductors it is important 
that ıt should not contain sulphur. This cold vulcanised strip 
not only contains sulphur but nearly always contains hydro- 
chloric acid as the result of its chemical treatment.' 

Pure rubber has a great affinity for oxygen, and if placed 
in direct contact with copper, the latter will part with any 
oxygen it has to the rubber; it is therefore quite necessary 
that the wires should be tinned or at least-covered with a close 
wind of cotton when in contact with pure rubber. 

Absorption of Water by Indiarubber.—' The classic experiment 
of Thomas Hancock, which extended over a period of thirty 
years, from 1826 to 1856, showed that water hermetically sealed 
in a rubber bag is capable at ordinary atmospheric pressure of 
passing through rubber, the whole of the water contained in 
the bag—rather more than 12 oz.—having disappeared in that 
time. Indiarubber will absorb about 25 per cent. by weight 
on prolonged immersion in water with considerable increase in 


1 Atkinson and Beaver, “Some Points on the Selection of Electric Light 
Cables." Manchester 1 ocal Section, I. E. E., 1905; Electrician, vol. 54, p. 702. 
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volume. The amount of water absorbed is a very variable 
quantity, and depends very largely on the amount of oily and 
resinous matter contained in the rubber, and also on the 
treatment that its surface has received. This question is of 
importance in connection with flexibles insulated with pure 
rubber, particularly as under the action of electric osmosis the 
moisture of the positive conductor may be driven over and 
forced into the negative insulation. 

Vulcanised rubber is much more homogeneous in structure 
than pure rubber, and the amount of water absorbed is, in 
consequence, very much less, but nevertheless the fact that it 
does absorb water must not be ignored. Immersion tests for 
flexibles are required in the United States, Germany, and 
France. The insulation resistance after immersion in water 
may be taken as an indication of the amount of absorption 
of water by V.I.R. flexibles, but can hardly be so taken wher 
pure rubber tape is employed, as the water may enter be- 
tween the joints. A well-made pure rubber flexible will stand 
immersion in water without actually breaking down for а much 
longer period than is generally supposed. Mr. Lester Taylor 
informed the author that he had a short length immersed in 
water which supplied current to a 100-volt lamp for several 
months without breakdown. 

The following tests were made on vulcanised (600 megohm 
grade) and double pure rubber (2,000 megohm grade), immersed 
in water for a week at 609 F. 

Double pure rubber. Test pressure, 550 volts. 

Insulation between conductors: In air, 6,000 megohms; after 
one week in water at 609 F., 40,000 ohms. | 

On immersion in water the insulation fell almost at once 
to 80 megohms, and thence slowly declined and broke down in 
eight days with 400 volts. This test was on a length of only 
10 vards. 

Vulcanised rubber. Result of immersion inappreciable on 10- 
yard length. 

Vulcantsed Rubber.—Of all the constituents of manufactured 
indiarubber none possess such a paramount influence upon 
the general excellence of the product as the sulphur of vul- 
canisation. The amount of sulphur employed in practice varies 
greatly from 4 up to 50 per cent., but the amount of sulphur 
fixed by the indiarubber (sulphur of vulcanisation) very rarely 
exceeds 5 per cent. in commercial rubber articles, and is 
generally free. Free sulphur in various proportions always 
forms a constituent: of ordinary vulcanised indiarubber goods. 
С. О. Weber’ states that the percentage of combined sulphur 
is no measure of its degree of vulcanisation, and instances the 
following analysis of the outer cover of a tyre :—Indiarubber, 
54°70 per cent.; organic extract, 1°34 per cent.; sulphur of vul. 
canisation, 1°99 per cent.; free sulphur, 2:88 per cent.; total 
mineral matter, 41°08 per cent. He obtains the degree of vul- 
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Fic. 5.—TENSILE STRENGTH OF DIFFERENTLY VULCANISED 
NPECIMENS OF Para RUBBER. 
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canisation by calculating the percentage ratio between the amount 
of indiarubber and sulphur of vulcanisation present. Thus, from 
. the above analysis, the coetlicient. of vulcanisation = 1:99 x 100 
+54°7=35°635 per cent. 

As the coetficient of vulcanisation is increased, the tensile 
strength, elasticity, and distensibility are up to a certain point 
also increased; beyond this point there is first a rather rapid 
decrease in elasticity and distensibility, followed soon bv a de- 
crease of tensile strength. Fig. 5 (C. O. Weber) shows the 


1 The Chemistry of Indiarubber, London, 1902, p. 257, 
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elongation and tensile strength of four tyre covers of absolutely 
identical composition as regards the quality and proportions of 
Para rubber, total sulphur, and minera] matter, but cured under 
different conditions. Of these samples I. and II. are under- 
vulcanised, III. is satisfactory, while IV. is over-vulcanised. 
The results given are typical for Para rubber. 
Over-vulcanisation does not consist simply in a high coefficient 
of vulcanisation, but in one obtained under unsuitable conditions, 
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Fic. 6.—VurcaNisATION CURVES or Para RUBBER AT DIFFERENT 
'TEMPERATURES. 


either of temperature, or of time, or of quantity of sulphur. 
Of these causes too high a temperature is the commonest one, 
while too short a time is the most usual cause of under-vulcani- 
sation. Flexibles, as a rule, are slightly under-vulcanised, as it 
is found that а few minutes more or less in the vulcanising 
chamber may make the difference between a bright or blackened 
cenductor. 

The rate at which the sulphur enters into combination with the 
indiarubber hydrocarbon (polyprene) is characteristic for each 
brand of rubber. Fig. 6 (C. O. Weber) shows the vulcanisation 
curves for Para rubber. "This point is of interest in connection 
with the high temperatures attained in lamp-holders and the 
possibility of the free sulphur present entering into combination 
with the rubber and producing an over-vulcanised covering. 


(To be continued.) ' 


Rubber Cultivation.—In his recent report upon Egypt, Lord 
Cromer, quoting Sir Reginald Wingate in regard to rubber 
cultivation in the Soudan, states that experiments are being 
conducted in the growing of rubber vines, Landolphia Owarien- 
sis, at Wau. Rubber produced from these vines and treated 
with citric acid has been submitted to brokers, whose opinions 
show that it is as good as any rubber on the market. It has 
not yet been definitely proved that thé Para rubber tree, which 
produces the best known rubber, will grow in the Soudan. 
Recent explorations show that the Bahr-el-Ghazal Province con- 
tains more rubber vines than was at one time believed. 


The Dublin Turbo-Generator Contract.—In view of certain 
statements regarding the reasons why the Dublin City Council, 
in placing their steam turbine contract, did not follow the re- 
commendation of their Electric Lighting Conunittee and their 
engineer, which attribute the decision. of the Council to the 
result of rumours to the effect that a set of similar design to 
that recommended had given considerable trouble їп Glasgow, 
we are asked to publish the following letter from Mr. W. W. 
Lackie, chief electrical engineer to the Glasgow Corporation :-— 
"With reference to the running of the Dick Kerr 5,000 kw. 
turbo-alternators, we have at present four of these sets running, 
giving entire satisfaction, as they have all along done sine 
they were installed. In proof of this I think it should only 
be necessary for me to state that in the beginning of this 
year I had occasion to place further orders for turbine plant, 
Messrs. Dick Kerr and Co. being the sub-contractors for the 
alternator. This firm were in competition with the best known 
makers in this country and abroad, and [ had then, and would 
now, have no hesitation in trusting them with the work. 1 am 
at a loss to understand the reason for the adverse reports 
referred to, and it is only fair to the firm concerned 
to say that there 15 absolutely no truth in the statement. 
Should any of your friends desire further information on this 
point, they have only to come to Glasgow, and we will be 
always glad to answer any questions which they may wish to 
put to us.” 
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EXTENSIBLE GAUGE TRAMCAR TRUCK 


Y the courtesy of Mr. John Spencer, General Man- 
ager of the Bradford Corporation Tramway Under- 
taking, we are able to describe a tramear truck designed 


Fig. 1.- GESERAL View or BRADFORD CAR. 


to meet one of those eases that render inter-communi- 
cation between two tramway. systems difficult. The 
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Fic. 2.— Pras View or TRUCK os 4 rr. 85 1х. GAUGE, GEAR 
Cases REMOVED. 


gauge of the Bradford tramway system is 4 ft., while 
the neighbouring city of Leeds adopted the standard 
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Fic. 5. Pras VIEW ОЕ TRUCK ON 4 кт, GAUGE, GEAR CASES 
REMOVED. 


4 ft. 81 in, gauge, 
of tine, 
Lites 


Hence when, in the ordinary course 
the tramway extensions from the respective 
Inet, it was found impossible to arrange for 


through-running cars, and passengers had to change 
cars at the Juncticn in Stanningley. | | 
To make possible the use of through-running rolling 
stock, Mr. Spencer and his assistant, Mr. Dawson, 
have devised and patented an extensible gauge truck, 
which allows the wheels automatically to assume one 
or the other of the two gauges concerned, namely, 4 ft. 
and 4 ft. 84 in. respectively. Fig. 1 gives a generai 
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F IG, 4, \ IEW ОЕ [RUC K ON 4 FT. GAUGE, DISTANCE BLOCK 
LIFTED то ALLOW WHEELS ТО CHANGE TO WIDER GAUGE. 


view of the type of car used at Bradford. and Fig. 2 
is a plan view of the truek, with its wheels set at 

ft. B} in. gauge. Fig. З shows the same truck with 
its wheels set at 4 ft. gauge, and Fig. 4 shows the 
distance block lifted, to allow the wheels to change 
to the wider gauge. In all the views of the truck 
the gear eases have been removed, 

With the aid of these fivures the 


of important points 
of the construction will be readily 


followed ; it will he 
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2. -ViEW oF TRUCK ON 4 FI 
Brocks iN P 


. GAUGE, 
OSITION FOR RUNNING. 


Fic. Sor 
DISTANCE 


seen. that the arrangement of the motor suspensi 

and the support of the truck upon the i, n dd 
the same as usual. The axle, however, is not a live 
one, ats funetion in this case is simply to КЕ к : n 
of the weight of the motor, and to form, w a 


Which revolve the sliding sleeves Which carry t] 

and vehicle wheels, “Each wheel, thes Беат 
mounted on the outer edge of a short Bim n b 
upon the inner end of Which is mounted the ondes 
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gear wheel. These sleeves are adapted to both slide 
and revolve upon the fixed axle, they are suitably lined, 
and lubrication is effected in an efficient manner 
through the centre of the axle. The motor is of stan- 
dard construction, save that it is provided with double 
pinions, one at either end of its shaft. Басһ pinion 
is approximately double the usual width, so that the 
gear wheel shall be fully in gear at all points of its 
sliding range. 

The brake shoes are so mounted that they are free 
to slide parallel to the axle, and a connecting link 
engages with the hubs of the running wheel, and so 
ensures that they shall always be maintained in line 
with the wheel tread. A transverse rocking shaft is 
mounted across the centre of the truck, and from this, 
by a system of crank levers and rods, is controlled the 
position of four distance blocks, one of which is fixed 
adjacent to the rim of each wheel. These distance 
blocks are shown raised in Fig. 4, and lowered in Fig. 
5, and their object is to prevent the wheels moving 
from the gauge determined upon for the time being. 

It should be mentioned that at the point where the 


two different tramway tracks meet, the gauge for a 
considerable distance is tapered from 4 ft. to 
4 ft. 81 in., so that there is no abrupt change of 
gauge. W hen the car arrives at the changing point 
it slows down, the distance blocks are raised, and it 
then passes slowly into and through the tapered sec- 


tion, the transverse sliding movement of the vehicle 
wheels, sleeves, gear wheels, and brake gear being 


effected solely through and by the wheel flange and the 
rail grooves. When the tapered section 18 traversed, 
the distance blocks are lowered into position and locked, 
and the car resumes its normal speed. It will be 
noticed that the distance blocks engage the running 
wheels upon their inside and outside faces alternately. 

A number of details have been well worked out. 
For example, the arrangement of sliding dust collars 
to protect the bearing surface of the fixed axle. Trial 
runs have taken place on several occasions during the 
last few months, and on Monday the first ear fitted with 
this extensible gauge truck was put in service between 
the two cities for a month’s experimental running under 
every-day conditions. 


THE NEW PADDINGTON TELEPHONE EXCHANGE, LONDON 
| Ву E. A. Laidaw — i 


N Saturday, March 9th, the National Telephone 
Company s Paddington Exchange was successfully 
transferred to a new building adjoining the old ex- 
change. ‘This exchange serves a large proportion of 
the western side of London, and the new equipment 
forms a good example of a central battery system 
of the latest design. 
Like all parts of the Баана system, the buildings 
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Fic. 1.—PLAN or OPERATORS’ QUARTERS, 


designed for the accommodation of telephone exchange 
plant and staff have undergone a striking evolution 
during the last few years, and the Paddington exchange 
is interesting as embodying a number of improvements 
in the arrangement of the existing apparatus, and 
provision for extensions. The building is not yet 
entirely completed, owing to the site of the new ex- 
change overlapping the site oceupied by the old exchange 
building; but, when finished, it will have. а frontage of 
140 feet, and a width of about 38 feet. : The front ele- 
vation is in picked stock briekwork, relieved with stone 
dressings and bands of red brick. The building con- 
sists of five floors. In the basement are placed the 
general stores, heating plant, underground cable shaft, 
and dry air pumping apparatus, while the ground floor 
contains the offices, lavatory accommodation for the 
male staff, &e. On the first floor are the operators’ 


quarters, comprising dining room, sitting room, cloak 
room, lavatories, and.a room for use by the staff in case 
of temporary indisposition. The general arrangements 
of these quarters are shown in Fig. 1. The apparatus 
room and accumulators occupy the second floor, and 
the third floor consists entirely of the switchroom, 
which, when completed, will be 188 feet in length. 
The building throughout is of fire-proof construction, 
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the floors being of concrete, reinforced with expanded 
metal. An iron emergency staircase has also been 
erected outside the building, from the switchroom to 
the ground. 

The general lay-out of the equipment is shown on 
the second and third floor plans, Figs. 2 and 3. The 
switchroom (Fig. 3) will accommodate 86 subscribers 
positions, and 41 incoming junction positions, which 
will give an ultimate capacity for 10,000 subscribers 
and 1,100 incoming junctions. The present equipment 
consists of 48 subscribers’ positions, fitted for 5,540 
lines, 18 incoming junction positions, fitted for 486 june- 
tions, and one three-position electrophone section, 
a d for 200 lines. The multiple equipment is for 

00 subscribers and 720 outgoing junction circuits. 
On the subscribers’ sections the subscribers are multi- 
pled once every nine panels, and on the junction 
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sections once every six panels. The outgoing junctions to call a subscriber а second Seay can do so 
are multipled every six panels over both the sub- without making any enquiries, 8$ the indicator informs 


seribers' and junction sections her which key was last depressed. The whole switch- 
seribers t 5. 
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Fic. 4.4 DiacnAM OF CONNECTIONS, CENTRAL BATTERY INCOMING Wire JUNCTION, WITH SUPERVISORY RELAY iN ТІР SIDE, 
with COMBINED Four- Party MACHINE-RINGING AND Direct Link MacpisE-RiNGING KEYS. 


Provision has been made for four-party line sub- board was constructed and installed by the Western 
scribers on the selective system, which has necessitated Electric Company. 


--- = = == 
r1 < 


p 


==» 
22st 


xn zx x X 
m Р РЕ 
FE 
= 
a _ a 


pe -ь ато = ет 


„эр... 
КЕ жос 


"ыле --—- TT 


- 


| 
| 


=e 
" | 
27209955992 


——L = 


> . 


9597. Fjjc^ 


БИНДИН ЕНШЕ ШИИНИН ТЕНЕ ЕТИ ЕТТЕ ТЫЫ РГЕН КӨНЕ MSIE ЭШИ 
НЫН ЗНН ИНИНЕН Ceres coeeMe creer tres АНШИ eat cae ТҮҮ ТЫШ, 
Suena PROIN ИНН ЕНЕНЕ GRRE MERI 
БЕЕН Еси КИНИН ЕРИНЕ 
risiti | "207 ГТЗ 


4 


- mn 


SERREREEAESUARASRAAS SEBRNRSSBEREARESSEA. темпо sresscussancscusere® 


5 
. 
WREREELEELEL EL $49 069064998. ` › ee er 
|; 6908586055959. » #6 06068 87 
60086 5.8.9.8. 900605666 69:5 


Be ee Pe CRDICIOIOLIGO US 
ey 4 E 144 
1 


^ a f ra 
|A pod neue 

Е ЕЕ; d ETTE 

ШАША, ' ' 


18,9, 


єс? 
2L 


i-i ) КТЕ Й: ^: P 


Q 


Fic. 5.—Fnoxr View or THREE POSITION SUBSCRIBERS’ SECTION OF SWITCHBOARD. 


a the operators’ positions being fitted with four ringing 
хеуз per e 'reuit zach ringing key is fi ith 
ке; A dn етеш. Each ringing key is fitted with 

xlieator, so that should the operator have occasion 


. * r эс ]so 
The construction of the switehboard frames i 
been modified, eaeh section of three positions E 
partially separated from those adjoining by shee , 


cords shelves 
spread of fire. 
front shut- 
lined with 


and the answering jaeks from the 
by uralite, so as to prevent the 
In addition to these precautions the 
ters below the operators’ keyboards are 
uralite. 

The connections of the subscribers’ line and cord cir- 
cuits are on the standard central battery system, and 
need no description; the incoming junction circuits 


have, however, been slightly improved by an additional 
relay, instead of a resistance spool, which prevents the 
incoming '' order wire ’’ junction operator from ringing 


a subscriber, should the subscriber’s operator at the 
distant exchange fail to connect her subscriber to the 
junction assigned. А diagram of the connection of an 
order wire junction circuit is shown in Fig. 4, and the 
method of working is as follows :— 

The requests for connections from one exchange to 
another are made in the usual manner over an ‘‘ order 
wire." The junction operator, on receipt of a demand 
for a connection, assigns the junction to be used, and 
then tests by touching the tip of her plug P on the 
bush of the jack of the line wanted, to ascertain if 
engaged. If the line is found to be disengaged, the 
plug is inserted into the jack, and one of the four 
ringing keys depressed. The ringing key used will de- 
pend whether the number wanted is on a direct or 
party line circuit. On the insertion of the junction 
plug into the subseriber's jack, current-flows from the 
positive side of the battery through the subscriber’s 
cut-off relay to the bush of the jack to the third con- 
ductor of the plug P, and thence through the 831-ohm 
relay R,, and lamp L, to the negative side of the 
battery. 

When the distant exchange subscriber’s operator in- 
serts the calling plug of her connecting cords into the 
junction jack assigned, the 12,000-ohm relay К, is 
operated, and connects the 40-ohm relay К, in shunt 
with the disconnecting lamp L, which is extinguished. 
It will be observed that the 40-ohm relay К, is 
now being actuated, and completes the connection, and 
that the wanted subscriber cannot be rung until the 
subscribers’ operator has inserted her plug into the 
junctiongack.. The ringing key, whet depressed, con- 
nects the ringing generator to the line through the 
relay К,, and causes the subscriber's sell to be rung. 
The ringing current is supplied to the junction posi- 
tions through an interruptor, which breaks up the 
ringing, so that the subscriber's bell is rung at in- 
tervals, the spacing being three seconds ringing, and 
three seconds silent. The ringing key, when once de- 
pressed, remains in the ringing position until the call 
is answ@red, as sufficient current does not flow through 
relav Н, 40 operate it, owing to the condenser being 
in series with the subscriber's bell. When he removes 
the receiver from its rest, the relay R, controlling the 
energising current of the electro-magnetic clutch of the 
junction ringing key is actuated, and causes the ringing 
key to restore to its normal position, thus rompleting 
the circuit. Current then flows from the repeating 
coil in the incoming junction cord circuit, energising 
the supervisory relay R,. The contact of this relay 
brings into cireuit the 27-ohm winding on the 12,000- 
ohm relay R;, and thus lowering the resistance of the 
junetion line sufficiently to enable the supervisory 
relay in the subscriber’s operator's cord circuit at the 
distant exehange to be energised. "This causes the 
supervisory lamp associated with that cord to be extin- 
guished. As soon as the subscriber replaces the re- 
ceiver on its rest, the supervisory lamp of the sub- 
scribers 'gpógition calling cord glows, and?the subscribers’ 
operator (assuming the supervisory lamp on the answer- 
ing cord is also glowing) severs the connection. This 
causes the relay К, to fall back, breaking the shunt 
Н, across the disconnect lamp L, which lights and 
vives the disconnecting signal to the junction operator. 
Upon the junction operator withdrawing the junction 
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plug, the 83}-ohm relay R, returns to its normal posi- 
tion, and the disconnect lamp is extinguished. 

Should the subscribers’ operator make a connection 
with the jack J, before the junction operator has in- 
serted the plug P, into the called subscriber’s jack, the 
lamp L at the junction end will glow as its circuit is 
completed, through the operation of the relay R.. In 
the event of a subseribers' operator, owing to a mistake, 
plugging into a disengaged junction, the lighting of the 
disconnect lamp at the incoming position will warn the 
Junction operator of an error having been made. 
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Fic. 6.— Back VIEW or SUBSCRIBERS’ SECTION? 


Fig. 5 is a front view of a three-position subscribers’ 
section. The operators’ combined listening, register, 
and four-party ringing keys, can be seen, and on the 
keyboard, which is opened, will be observed the wiring 
necessary for the various connections. Fi ig. 6 Is a pho- 
tograph of the rear of a section, and from it will be 
seen the method which has been adopted to screen off 
one section from another, and also the uralite separatgrs 
between the giswering jacks and the cords. 4. 4 

A general vieweof one end of the switehroomdbowing 
the operators at work, and the exchange manager's, 
chief operator's, and monitors’ desks, is shown in Fig. 
7. The exchange manager's and chief operator's desks 
are fitted for two positions. The desks are fitted with 
the usual equipment having lines for enquiries, observ- 
ing service, &e. Provision has been made for adding 
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four positions to the monitors’ desk when required, 
thus bringing the ultimate number of positions up to 
eight. 

Fig. 8 shows a general view of the apparatus room, 


present time consist of:—5 of 600 pairs, 1 of 400 
pairs, 1 of 350 pairs, 6 of 300 pairs, 4 of 217 pairs, 
3 of 200 pairs, and 1 of 150 pairs. 

foregoing аге all 


lead covered dry core 


The 


Fie. 7.—GENERAL VIEW or SwitcH Room. 


in which is located the main frame with capacity at 
the present time for 12,000 external circuits, and 
provision for extending it, when necessary, fov 
21,600 circuits. On the switchboard side of this frame 
the present equipment for subscribers and junctions 


Room. 


"rc. 8.—RaACKS IN AFPARATUS 
is 9,000, with provision fer extending at a future date 
to 17,000. On this also fitted test jacks 
for private lines passing through the exchange, so that 


гате are 


in case of any trouble being reported, the test clerk 
сап readily ascertain which portion of the private line 
15 at fault. The cables terminated on this frame at the 


АП 
paper cables with special terminating ends of silk and 
eotton-covered wire, the latter being jointed to the 
paper-covered wires as closely as possible to the frame, 
and the joint hermetically sealed. The silk and cotton- 
covered wires are then treated with hot Wax, 
laced out, and soldered to the terminals on the frame. 
The external wires on this frame terminate on the 


Jumper Wire to 


Ns Cable 


bees' 


of Inches 


Fic. 9.— ARRANGEMENT OF ARRESTERS AND Fuses on MAIN 
FRAME OUTSIDE CABLES, TERMINATING ON HORIZONTAL 
SIDE. 


horizontal side, and are cross-connected to their re- 
spective switchboard equipments through fuses, light- 
ning arresters and heat coils on the vertical side. 
each wire of every working circuit being protected. 
lig. 9 shows a drawing of the fuse and arrester, and 
the details of how the parts are assembled. 
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The combination required for every circuit consists 
of two fuses, four carbon blocks, two mica separators, 
and two heat coils. 
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Fic. 10.—- MorOR-GENERATORS 
Opposite the main frame is fitted the test clerk's 
desk. The position of this desk is only temporary, 
and will, when the new building is completed, be 
removed to the position shewn in dotted lines in Fig. 1. 


tests either inside or outside the exchange, for insula- 
tion resistance, conductor resistance, capacity of a 
condenser, and can ascertain the nature and approxi- 
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FOR Da4rrERY CHARGING. 

mate location of any fault. Апу particular clerk, 
wishing to make a test of a line, gets a special testing 
junction plugged on to the subscribers’ line on the 
switchboard, or, if necessary, inserts a test plug, con- 
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Fic. 11.—СніовІрЕ CELL, with DISPLACEMENT Вох. 
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This desk is fitted at present for four clerks, with 


provision for extension. 
The desk is fitted with specially wound voltmeters. 
By depressing a series of keys, the clerks can make 


nected to his instrument, into the arrester associated 
with the line required to be tested. At the side of 
the test clerk’s desk are fitted the subscribers’ regis- 
ters for recording calls, and also the rack on which 
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are mounted the relays associated with the junction 
circuits. Behind the register and junction relay racks, 
but not shown in the figure, are the subscribers’ relay 
rack and intermediate frame. The intermediate frame 
is required for distribution of the lines amongst the 
operators. This enables the busy and slack sub- 
scribers to be so connected that no operator is over- 
loaded. 

Fig. 10 shows a view of the duplicate motor-genera- 
tors (each of 19 kw. capacity) which are provided for 
charging the accumulators. The dynamos are of spe- 
cial construction, and have an abnormal number of 
armature windings, in order to reduce the fluctuations 
due to commutation, and thus prevent noise on the 
lines during the time of charging. These machines 
are so designed that, should the accumulators for any 
reason have to be cut out of service, they are able 
to supply the exchange with current direct, without 
any disturbing effects. The machines, which supply 
alternating current for ringing the subscribers’ bells, 
are dynamotors taking direct current at 24 volts 
pressure from the accumulators, and giving out alter- 
nating current at 75 volts pressure, with a frequency 
of 16:5 cycles per second. The output of each machine 
is 150 watts. These machines are fitted with special 
attachments, consisting of a series of commutators for 
interrupting the ringing, the busy back, out of order, 
and lamp-flashing circuits. 

The storage cells are situated in a room partitioned 
off from the apparatus room, and consist of 11 Chloride 
cells in lead tanks, and 4 similar cells in glass 
boxes. The set of 11 cells, which supply the 
exchange with current for speaking and signalling, 
have, at present, eapacity for 2,980 ampere-hours at а 
nine-hour rate, but the tanks are large enough to allow 
of the plates being increased, when necessary, to give 
4,350 ampere hours at a nine-hour rate. "These tanks 
are not filled entirely with acid, but the spare portions 
not occupied by plates are fitted with lead displace- 
ment boxes, which are filled with sand and water, to 
keep them from floating. This method has proved 
‘very satisfactory where it is advisable to, instal initially 
larger tanks than immediate requirements demand, 
and the difficulty experienced, due (where displacement 
boxes are not in use) to specific gravity not keeping 
regular, has thus been surmounted. Fig. 12 shows the 
construction of the tank of the large set of batteries 
used at this exchange. 

The set of four cells in glass boxes has capacity for 
540 ampere-hours at a nine-hour rate. These cells 
are connected in series with the large set of 11 accu- 
mulators, and are used for actuating the registers for 
recording subscribers’ calls, and also for supplying 
current for working private branch exchanges. 

in making the transfer at this exehange, alterations 
had to be made in forty other exchanges in the Metro- 
politan area, to allow the 729 junction circuits to work 
correctly on the C. B. system. It also entailed a modifi- 
sation in the connections of 6,909 subscribers’ stations. 
Everything possible was, of course, done before the 
change-over, but even then there was an enormous 
amount of work and testing involved. The new ex- 
change was, however, brought into service without in- 
terfering with the traffic, and was unnoticed by most 
of the subscribers. 


Annual Meeting of the Verband Deutscher Elektrotechniker.— 
"The fifteenth annual congress of the Verband Deutscher 
Elektrotechniker will be held at Hamburg from June 6th to 
June 8th. The following are among the subjects upon which 
papers will be read :—Single-phase motors, by Professor Н. 
'rorges; patent law in relation to electrical engineering, by Р. 
Wangemann; single-phase commutator motors, by Dr. F. Eich- 
berg; electricity on board ship, by D. Schulthes;a new moving- 
coll galvanometer, bv A. Schortau; а new automatic short- 
circuit brake for motors, by Dr. M. Kallmann; a simplified 
tariff and electricity meter, by E. Wagmiüller. 


THE VENNER TIME SWITCH 


SERIES of time switches for use for opening and closing 
A electrical circuits automatically at a predetermined hour 
by means of a clock movement, which embody one or two 
novel points, has been recently brought out by Messrs. Venner 
and Co., and exhibited for the first time at the Building Trades 
Exhibition at Olympia. All the patterns are so arranged that, 


Fic. 1.—Time Swricau COMPLETE. 


if required, a slight addition can be made to the mechanism, 
causing the switch to operate only on certain desired days of the 
week. For example, it can be set so as not to act on Sundays 
or early closing days. This form should be found particularly 
useful for controlling shop window lights, and for similar pur- 
poses. One of the disadvantages of some of the earlier forms 
of time switches which have been introduced was Ше use of a 
clock of insufliciently good quality. In the design of the 
present apparatus, however, it has been realised that the utility 
of the appliance depends to a large measure on the reliability 
of the clock itself, and a well-made, wholly enclosed, non-mag- 
netic movement, with fusee drive, lever escapement, jewelled 
pallets, and other high class features, has been selected, which 
oniy requires winding up once in forty days. 

The external appearance of the apparatus in its gas and 
water-tight cast-iron case in shown in Fig. 2. The smallest 
type, which can be used for two-rate meters and for other pur- 
poses where the current does not exceed 14 amperes, is shown 
diagrammatically in Fig. 2, without the selective device for 
arresting its action on one or more days of the week. The action 
of the mechar:sm is as follows. The bell crank lever A is 
pivoted at Р, and the detent lever ( is pivoted on to it at 
P.. When the hand # of the clock engages with A, the latter, 
in being pushed to the right, moves € downwards until the 
detent is below the projection N, on the strip Æ, against which 
it is pulled by the spring F. At this moment H releases А, 
which is brought back to its original pcsition against the stop 
G by the spring Z. In returning to this position it carries €, 
and with it #, up again, and this causes contact to be made 
rapidly with К, Later when the hand Z engages with С, 
the latter is pushed away from Z, which springs back rapidly 
to J. This form of switch can be employed either as a single 
contact single pole switch, in which case J simply forms a 
stop, or as a two-way switch; or, if required, additional con- 
tacts can be fitted to convert it into a double pole change-over 
switch. The selective attachment is generally similar to that 
described below in connection with the larger size of switch. 

The larger stvle of switch is designed for currents up to 20 
amperes, and is provided with mercury contacts. The method 
of working is shown in Fig. 3. The switch has an arm E, 


Digitized by Google 


APRIL 25, 1907. 


ELECTRICAL ENGINEERING нА 


pivoted at P,, carrying аё опе end two copper plungers К (in- 
sulated from Æ by an ebonite block) and at the other end a 
counterweight W. This arm is also provided with two pegs, 
N, and №,, the latter of which rests on the detent of the lever 
С when the circuit is open. The hand marked In trips C at 
the desired hour, and allows K to drop and close the circuit. 
When the time for opening the circuit arrives, the hand ovr 
engages with the bell crank lever А, which has right-angle 
pawl D pivoted on it. As A is pushed to the right, 7 is carried 
down vertically until its lower end meets the pin 6,. As the 
movement of А is still continued, D is rotated until its top 


ScALE : 1/3rp. FuLL Size. 


end is below .V,. At this moment the clock hand releases A, 
which is pulled sharply back to its original position by the 
spring I, and brings D up at the same time. D, in ascending, 
engages with .V,, and thus carries Z up until N, is caught and 
held by the detent on С, and the circuit is broken. The pin 
G, causes D to take up a final position clear of №,, so as to 
allow Z to drop at the next operation. It is thus seen that C 
is kept in position by the spring F, and that the travel of А 
is controlled by the pins C, and G,. It should be noticed that 
the design of the mercury cups is such that splashing and blow- 
ing out of the mercury is avoided. Also the copper plungers 
make direct contact with the heads of the copper screws hold- 


ing the cups, so that only a small quantity of mercury is re- 
quired to seal the contact. The screw head beds against a 
leather washer, which makes the cup mercury tight. 

The selective device consists in the addition of a star wheel 
S (Fig. 4), and an arm О. The action of this arrangement, by 
which the operation of the switch can be automatically pre- 
vented on Sundays or early closing days, is very simple. ‘The 
hand iN, before engaging with C, as described above, has to 
pass the star wheel 5, and in doing so pushes the wheel one 
spoke forward. Fitted at the back of this wheel is a pin, so 
placed that on the selected day it engages with the arm О. As 


this arm is fastened rigidly to Z, the latter is held up by it 
when C is tripped away from N, by the hand 1х. 

A special form of switch, in which the rocking arm carries 
two sets of plungers, is also made for changing over from arc 
to incandescent lights at a predetermined hour, with or with- 
out an ''off" position. The selective device can, of course, be 
fitted to this pattern also. For currents higher than those with 
which mercury contacts can be used satisfactorily, the firm 
are bringing out a special electrically actuated switch of the 
nature of a circuit breaker, which is put in action by the closing 
of a relay circuit by a clock-switch of the smallest type de- 
scribed above. 


RAIL WELDING PATENT LITIGATION 


Т Е. JUSTICE WARRINGTON, in the Chancery Division 
N of the High Court on Thursday, March 7th, com- 
menced the hearing of a test action, in which Thermit, Ltd., 
sought to restrain a certain infringement of some patents for 
improved methods in reduction of metals from their compounds, 
and also for utilising the heat of the reduction for the purpose 
of welding other metals. Mr. Astbury, K.C., in opening the 
case, said plaintiffs patent of 1896 was for improved methods 
for the production of metals and alloys. It was а chemical 
metallurgical process. Their patent of 1901 was for a new or 
improved process for welding metals, and their patent for 1902 
was for improvements on and connected with moulds for joining 
rails, or the like, by the alumino-thermal process. Defendants 
had infringed the patents at their premises, 28 Victoria Street, 
Westminster, at the depóts of the Manchester Corporation tram- 
ways, and the permanent way yards of the Corporation tram- 
ways of Leeds, Salford, and Glasgow, and at the Camberwell 
depót of the London County Council tramways. The defence 
was a denial of the validity of the patents. The 1896 patent 
consisted in having discovered a means by which one could avoid 
all the waste and loss and danger of reaction between aluminium 
and ether metallic compounds, in such a way that there was no 
explosion, and one saved all the results of the reaction in the 
slag and the molten metal. 'The invention had been of extra- 
ordinary value. Оп Friday and Saturday, Sir James Dewar and 
Mr. Horatio Ballantyne were under examination. Sir James 
Dewar said that the reaction between aluminium and the 
chloride of any af the metals forming aluminium chloride would 
be exothermic, which meant, generally speaking, that if the 


aluminium and the chloride of any one of the other metals 
were heated together to the critical point at which reaction 
could begin, the reaction would then proceed of itself. 

Mr. Horatio Ballantyne, F.I.C., said he had made an analysis 
of what he believed to be weldite. The purpose of the analysis 
was to separate iron-scale from non-scale constituents. Witness 
effected the separation by means of a magnetic process followed 
by picking and subsequently by other methods. He made three 
determinations. Тһе figures in the first analysis were: Iron 
scale, 71°12 per cent.; non-scale, 28°88 per cent. In the second 
one the figures were : Iron scale, 72°70 per cent.; non-scale, 27°30 
per cent. In the third the figures were: Iron scale, 70°26 per 
cent. non-scale, 26°74 per cent. In that case a more thorough 
separation was carried out by floating off lighter particles. 
Giving the total amount of aluminium, silicon, iron, &c., the 
percentages were: Aluminium, 67°23 per cent. ; silicon, 26°76 per 
cent.; and iron, 2:96 per cent. There were other things besides 
aluminium and silicon. In reply to a question as to whether 
in 1896 the aluminium reduction process was carried out exclu- 
sivelv in one kind of furnace, witness said that it was in an 
ordinary furnace fed. with fuel, and not in an electric furnace. 
In fact, when one came to the electric furnace, one was dealing 
with a question entirely outside the ordinary reductions by 


aluminium. At the date of this paren’, -1896—barium oxide per 
se had not been reduced by aluminium so far as he could 
ascertain. 


On March llth, on the case being resumed, the examina- 
tion of Mr. Ballantyne was continued. He was asked by 
Mr. Colefax if he had tried taking some of the Salford 
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weldite to see what happened when he externally heated the 
crucible containing such weldite with the object of bringing 
it into reaction, but said he had done that; as to externaily 
heating the crucible, he had made two experiments with sinall 
quantities. In the first experiment, after about half-an-hour's 
heating, no reaction had set in. He then dropped into the red- 
hot material a little ignition powder to start reaction. А very 
violent reaction then ensued. In the second experiment he 
succeeded in getting the reaction to start without adding 
any powder. 

Sir James Dewar was recalled and further cross-examined 
by Mr. Bousfield, and Mr. Evan Altred Evans pave evidence 
as to having been engineer to the Dritish Electric Traction Co. 
іп 1905. пе became acquainted with the Thermit welding 
process about the end of 1902 or early in 1905, and had used it 
tor the British Electric Traction Co. Mr. John Baillie Hamil- 
ton, manager of the Leeds Corporation Tramways, had about 
100 miles of rails under his charge, and had used ‘Lhermit weld. 
ing since 1902, and up to the present time had made about 
11,000 to 12,000 joints with the Thermit process. 

On March lth the hearing was again resumed. When 
Mr. Holt, engineer of the Leeds Corporation, was examined, he 
said they used the weldite system with the same sort of 
moulds he described. He had made an additional improve- 
ment in those moulds. When he used the Thermit process he 
welded the lower part of the rail from which the rib was 
separated. Mr. Holford, tramway manager at Salford, gave 
particulars of a demonstration which took place at Salford on 
January 16th, 1906. In preparing for the demonstration, the 
crucible was filled and weldite ignited with an ordinary match. 
Ar. James Dalrymple, manager of Glasgow Corporation Tram- 
wavs, gave evidence as to having used weldite for nearly 20 
miles of tramway rails, having 350 joints per mile. He had 
found it satisfactory. i 

Mr. Dugald Clerk said that he was familiar in 1896 with the 
various forms of metallic reduction. Prior to this invention he 
had never heard of any metallic reduction process with aluminium 
or any analogous material with which the reduction was started 
in the cold from an internal application of heat. He had seen 
experiments with a number of those oxides and other metallic 
compounds where the heat was applied as it used to be—ex- 
ternally. In his opinion the great advantage in using the 1896 
patent process was to get a temperature hitherto unattainable, 
and an amount of energy evolved in a very short space of time 
in a way that had never been done before. He had tested the 
energy which was evolved in one of those crucibles containing 
the usual Thermit charge of 22 lb., and he found that the actual 
energy, if produced electrically, would require a 4,000 horse- 
power engine. Witness had given special attention to the two 
cases, 1901 and 1902. In 1899 Dr. Goldschmidt proposed to use 
the immense heat of this reaction for the purpose of welding 
two portions of metal. Taking page two of the complete specifi- 
cation of 1901 it says, ‘‘My invention relates to a new and 
improved process for welding metals. In the processes known 
up till now for welding metals with the aid of the heat pro- 
duced by the chemical reaction between aluminium and oxides 
of metals or other oxygen containing metal compounds 
(esoecially oxide of iron) the reaction mass is used only as a 
calorifying agent, and the metal produced by the reaction serves 
onlv as a heat conductor." Witness said that referred to the 
1899. With that exception he had never known anything of 
the kind before. ‘‘Therefore in these alumino-thermic processes 
care was taken that the molten alumina-slag at first came in 
contact with the pieces to be welded, and only after the same 
had formed a protecting cover or coating around the pieces the 
molten metal was cast around the welding pieces. In most 
cases this succession took place already by the mere casting of 
the reaction mass out of the crucible or melting-pot, as naturally 
at first the alumina floating above flows out and afterwards the 
metal. Hereby it was avoided that the molten metal could come 
in direct contact with the metal pieces to be welded, and that 
this metal could join with the metal pieces." From line 47 it 
reads, “Ву my new process it is attained that the molten metal 
comes directly in contact with the welding pieces, or with part 
of the same, so that the metal may partly join with the pieces, 
thereby strengthening the joints, whereupon the whole reaction 
mass begins its operation as calorifying agent for the welding 
process." Witness said that was a novelty at that date with 
the exception of the 1899 patent, which was to put the slag on 
first. He had never known prior to the dates of those two 
documents of the reaction mass of aluminium being uSed at all 
for welding. Taking the 1901 patent, it was the first time this 
process had been used for welding with the alumina and the 
iron separated. In the 1899 patent, which did not come into 
this case, the alumina and iron were simply used together as a 
sort of heating mixture, but here. by the methods shown in the 
1901 specification, were methods of separating the alumina and 
the iron so that they each served a specific purpose. Witness 
had seen actual welding, both of rails under the 1901 and 1902 
potent, and of tubes and things of that character under the 
1899 patent. А weld could be effected completely up if desired, 
but usually tramway engineers did not want to interfere with 
the surface of the rail. They wanted to keep that intact, so as 
to keep the edges smooth, and they stopped the weld somewhat 


short of the upper part. Cross-examined by Mr. Walter, K.C., 
witness said he had not studied aluminium reactions prior to- 
1894. The specification of 1896 told him as a chemist that the 
reaction was exothermic. А chemist would know that they 
would get an almost explosive reaction so far as the loose atom 
of oxygen was concerned. Barium peroxide was almost looked 
upon by chemists as a substance like, for instance, nitrate of 
ammonia or nitrate of potash, or other nitrate compounds, con- 
taining the oxygen very loosely. 

On Wednesday morning, March 13th, the cross-examination 
of Mr. Clerk was continued. It was common ground, he said, 
that in both the patents they were going to use the alumina 
for heating up the metal rails to be welded, and they were 
going to use their iron for adding to that heat and also making 
a rib. The relative specific heats which formed their total mass 
which was going to do the work might or might not be impor- 
tant. For the purposes of welding the proportions in weight 
of material were two of slag and one of iron. All temperatures 
below 1,000? C. were practically negligible for the purpose of 
welding. The total available heat of mass depended : First, on 
range of temperature through which the hot body тау fall; 
secondly, the specific heat of the body during that fall; and. 
thirdly, the total weight of the material used, also the relative 
conductivity of the two masses. | А 

Mr. Charles Vernon Boys said that prior to the 1896 patent 
he had never known or heard of such a mixture as the metallic 
compounds that could be reduced by aluminium and aluminium 
being referred to in literature as self-burning mixtures.  Wit- 
ness had studied the 1894 patent of Vautin and the 1896. There 
was nothing in the 1894 patent which would have suggested to 
him any internal application of light or heat. It was his belief 
from the experiments he had made, that the patentee was 
right when he said that when these things to be reduced were 
heated to the point of fusion by an exterior source of heat, such 
an energetic reaction took place that by its vehemence a certain 
quantity of the material was ejected and 'thrown out of the 
crucible. As to the value of the 1896 invention, it just made 
what had been hopelessly dangerous in every case perfectly easy 
every day. He had the figures, if it was worth while to give 
them, of the proportions of iron that he obtained with some 
Thermit he made himself. The figure was 96 per cent. of the 
theoretical yield. Не was substantially in agreement with Mr. 
Clerk with regard to the 1901 and 1902 patents. 

At a demonstration of the invention on the afternoon of the 
same day, Mr. Justice Warrington, who is trying the case, met 
with an accident, in consequence of which the case was ad- 
journed. 

The hearing of the case was resumed on Wednesday, April 
17th. Mr. Charles Vernon Boys was recalled and cross-examined 
by Mr. Walter, K.C. Witness said that when firing the mix- 
ture he never used a blowpipe on the outside of a crucible. 
He had never tried a blowpipe on the material itself. He 
had no doubt it would work, but he could not say definitely 
that it would because he had not seen it done. Assuming that 
they succeeded in igniting it by heating the crucible from the 
outside, then the action would go on as if it were ignited with 
ignition powder; but he had pointed out that it was not a 
practicable method. Pyrotechnic mixtures were perfectly well 
known, and had been known for 1,000 vears. He would not 
say that powder and fuses and all matters of that kind were 


of the same character as Thermit. 


Witness said he saw the firing of those mixtures at the 
demonstration. With a match they could light a readily ig- 
nitable mixture of lead or barium oxide, or whatever it might 
be, and aluminium. Ignition took place at a point in the 
matter. 'lhe ignition mixture did not melt, and the peroxide 


'of barium and aluminium did not melt, because the tempera- 


ture was not sufficient to melt it. It became white hot—in- 
tensely hot. "There was a crater of а white-hot mass, but not a 
fluid crater. Asking a question as to the making a weld of 
a steel rail, Mr. Walter said it seemed to him a matter of 
complete indifference where the metal fell; it seemed to fall 
at the top of the rail and round it, or anywhere. Witness, in 
reply, said they must remember that when the stuff was svlash- 
ing about it made a great show, and they did not see so well 
where the steady stream was running; but, as a matter of 
fact, the main quantity went straight down. Sometimes the 
top of the rail was covered with clav, and sometimes it was 
not. The practice might change in details of that sort. He 
had welded rails without anything on the top of the rail. 
In the patent of 1896, magnesium was put as a known equi- 
valent of aluminium, not entirely to replace it, but in part 
to replace it. He should not say that at the date of 1°% 
silicon was an equivalent, because silicon alone did not do. He 
should not like to sav that at the date of the specification 
it was not known that a mixture of aluminium and silicon 
could be used to replace aluminium, because it must have 
been perfectly well known that with impure aluminium which 
was available containing a few per cent. of silicon it would 
work all right. In 1896 they could get the metal by lighting 
a match, but the temperature was so great that it did not 
follow they could practically use it until they found out how. 
He used to do furnace work himself. 

Re-examined by Mr. Astbury, witness said that im the patent 
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itself the upper broader part of the mould was for the purpose 
of accommodating the slag, which would heat the upper part 
of the rail while the iron itself carried on the heat to the 
lower part of the rail, the object being to prevent great 
variation of temperature. After describing what is generally 
known аѕ а butt joint, witness said that they would be able 
with the 1902 patent to make the butt weld over the 
whole of the upper part, and, if any of the lower 
part was not eaten through by the Thermit iron, there 
also; that was to say, they were able, if they wished, to 
make the butt weld over the whole extent of the remainin 
rail. In trying to weld two rails together, they merely wanted 
the metal to become continuous tor strength, electric con- 
ductivitv, and stiffness. TN 

Supposing that, in addition to welding together in that 
sense, they had two lines of tramway rails, and they wanted 
to cast a rib round them, the point of that was that in both 
cases the strength of the metal was supplemental to the strength 
of the weld; if there was a weld, it was supplemental to the 
strength of the weld; if there was no weld, it was that entirely 
on which they depended. In the ordinary welding process 
molten iron known. as cast iron was used, iron con- 
taining 2 per cent. or more of carbon, which was fiuid at a 
far lower temperature than that at which wrought iron could 
be melted. His view was that the purer iron—-that was to 
sav, not the cast iron, but the melted pure iron—was better 
because it was a ductile material and a material of the same 
character as the rail, and, further, they had the convenience, 
such as it was, of very much less of it being necessary. 

In reply to Mr. Astbury, who asked for a short description of 
the electric. welding process, witness said there were two 
kinds of electric welding, one with electric arc, in which 
metal is put on as with a soldering bit, and the other, where 
a very powerful electric current is sent dcross the joint, and 
the whole metal brought very quickly up to the highest pos- 
sible temperature and then squeezed. | 

That required elaborate electrical apparatus at the place 
where you are going to make the weld. 

With the exception of electric welding, prior to this Thermit 
welding, no form of welding existed in this country in which 
а temperature exceeding 1,500 degrees was obtained. 

Mr. James Swinburne, examined by Mr. Bousfield, stated 
that, in comparing the 1894 with the 1896 specification, he 
found in the 1894 specification a method of reducing oxides 
by replacing them with aluminium, and he assumed that they 
were going to put them into a crucible, and heat the crucible 
until they got the point of reaction and the reaction went 
on. When they came to the 1896 patent they found broadly 
that the suggestion, that instead of heating the crucible, they 
x | light the material at one place, and let the action go 
01 itself. 

The hearing was resumed on Thursday. April 18th, when the 
examination of Mr. Swinburne was continued. Не said that 
with reference to the use of silicon, he had not found anything 
that suggested that a mixture of aluminium and silicon might 
be used instead of aluminium, or a mixture of aluminium and 
magnesium. In the process described in the 1902 patent, alu- 
mina was practically used to give the welding process. The 
Iron at the bottom assisted the alumina to weld and afterwards 
made the joints. He did not fina any indication in this 
specification that it contemplated doing without the alumina. In 
1901 the then known process of which Falk was the type was 
either to cast the surrounding molten metal round the rail ends 
without the three holes or with them. If it did it with three 
holes it made a complete key. It would hold the rails together 
Without welding if there were Holes through, and it would hold 
even without absolute metallic continuity between the castings 
and the rails. He did not think there was any butt welding in 
Falk at all. 

„For the purpose of using the Falk process to join tramway 
lines in «i^v, they would not have a steam engine; they would 
have an apparatus and a blower. 

Re-examined by Mr. Walter, Mr. Swinburne said that as re- 
gards alloys of silicon and aluminium and their burning in air, 
the fact that they burn in air, and continue to burn, had no 
"aring upon the question of their power to react in mass with 
other chemicals. 

Mr. H. F. K. Picard, examined by Mr. Walter, said he was 
pon with the firm of Messrs. Sulman and Picard, metal- 
urgical chemists, and in 1894 he was assistant to Mr. Claude 
Vautin, He had carried out at Mr. Vautin's practically all the 
work in connection with the 1894 specification. He could not 
describe how every single experiment was carried out. 

Witness said that in a general way, the oxide or sulphide of 
metal, which it was desired to reduce, was crushed with fine 


powder mixed with fine aluminium; the contents were placed | 


In a crucible, and in some cases the crucible was put into a 
coke fire furnace, heated up to the temperature of reaction, with 
the result that the metal and alumina slag was produced. When 
it was heated in a coke fire, generally speaking, the reaction 
commenced at the outside of the crucible, which was the hottest 
Part. An alternative method of heating the crucible at the time 
was the application of a blow-pipe to the outside of the crucible, 
containing the mixture with the same result. 


Many of the specimens were shown in the crucibles at the 
Royal Society with a button of metal at the bottom produced 
by the 1894 process. That was done before 1896 and he could not 
pay whether it was 1894 or 1895. 

Cross-examined by Mr. Astbury, witness said that he was in- 
terested at the present time in a patent which had been applied 
for in the name of Mr. Vautin, of the year 1905. This was a patent 
for reducing these metallic compounds by an agent which con- 
sisted of aluminium and silicon in certain proportions. 

Mr. Isaac E. Winslow, examined by Mr. Bousfield. stated he 
had experience of joining rails, both by the Falk process and the 
Thermit process. With reference to the Falk process it was 
usually described as the “Falk weld,” although probably it 
was not a true weld. He had put in a good many Thermit 
joints in Coventry. 

Mr. Bousfield asked whether witness had used the Thermit 
process to make a weld like а Falk weld, just to join the 
bottom of the rails together, or to weld the rails themselves. 
together. Witness said that the action was very similar in 
effect, except that the Thermit being at such higher temperature 
the fusion is probably more complete, and a smaller mass of 
metal is required to obtain sufficient fusion to make a mechanical 
joint. ' 

In reply to Mr. Bousfield, witness said the Thermit people 

were the contractors, and he believed they endeavoured to get 
a weld in the rail head. They put clay or some incombustible 
material on the rail head. 
. Cross-examined by Mr. Astbury, witness said he thought the 
Falk process was a most excellent joint, and he preferred it 
to the Thermit, if it were not for the inconvenience of carrying 
the things along. With the Falk process he had joined rails. 
together after they had been lud on the road. The great 
drawback to the process was that you had to carry a whole 
foundry with you. | 

On Friday, April 17th, counsel proceeded to address the 
court, and at the conclusion his Lordship reserved judgment. 


ELECTRICITY SUPPLY IN GERMANY 


RECENT issue of the Elektrotechnische Zeitschrift con- 
tains lengthy tables giving full details of electricity works. 
in operation and under construction in Germany. The following 
tables which summarise the statistical information will be of 


interest as showing the prevailing tendencies of practice as. 


regards distributing systems, &c., and will give some idea of 
the magnitude of the electric supply industry in Germany :— 


TABLE I.—SYSTEMS or SUPPLY. 


Plant capacity. 


fe 


No. of | 


System. : эзе ыен кш шшш 
d Stations: Gene- Accumu- 
rators. lators. 
"m Kw. 
Continuous current 69,334 
Single and two-phase ... oy 115 
Three-phase ... ... .. .. ... 129,585 2,331 
Monocyclie ... ... .. .. .. 1,505 152 
Combined continuous and alter- 
nating (one and two phase) ... 23,636 2,540 
Combined continuous and three- 
рине a a ы 233,724 39,064 
Combined continuous single and 
polyphase 5. ... ... ... ... 13,278 38 
Totals ... аи за а Won 1,834 ‚609,515 113,574 


These 1,354 generating stations represent 1,516 separate under- 
takings. It will be noticed that the use of accumulators 18 much 
more general in Germany than in this country, and that although 
the combined output of the stations in which three-phase work- 
ing is employed is in excess of that of other systems, by far the 
greater number of the stations of smaller output are, as might 


be expected, for continuous current only. The following tables. 


show the much greater extent to which overhead feeders are 
employed than in England and the proportions of stations using 
different forms of motive power :— 


Taste II.—SysrEMs or DistrRiBUTION:;: 


System, No. of stations. 
Underground cables only ... тА с .. 98 
Overhead conductors - ms wie .. 604 
Cables and overhead conductors ... T .. 248 
Information not available ... d as .. 988 
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TABLE III.—MorivE | Power. 


| | No. of Plant 
Motive power. Blationa: capacity; 
w. 
Steam engines Waar Wh КЫ ЗЫК. „йс йш | 616 . 917,430 
Water power e. dee Geb. wen .. dees as | 135 | 14,683 
AVID ace | we emm. ад inue. ЖЕР, Шей Де. Subs ] | 220 
Gas engines... ... ... .. 6. 0 e e. o 170 , . 20,226 
Diesel engines ... ... .. .. .. .. ... 9 | 1,059 
Gasolene engines -— Xm 1 5 
Electricity (from another station)... ... .. 9 1,015 
Water power and steam... .. ... ... .. 250 | 96,260 
Water and gas, or other internal combustion 
CHEN. wo eee exe dut QU rsen, Vis Оше] 6; . 4,,02 
Steam and gas, or ditto ... ... ... .. ..- 40 12,7 
Miscellaneous (including other combinations) , 40 141,211 


559 out of the total of 1,334 stations are below 100 kw. 
capacity (including accumulators), 565 are between 100 kw. and 
500 kw., 179 are between 500 and 5,000 kw., and 21 over 
5,000 kw. This accounts for all except 30, of which full par- 
ticulars are not given. 

The total lamp connections amount to 411,945 kw. for incan- 
descent lamps, and 77,451 kw. for arc lamps, and the total 
horse-power of motors (not including traction motors) connected 
is given as 377,755, or equivalent to 339,376 kw., giving a total 
of 828,772 kw. for light and power together. 


TECHNICAL TRAINING OF ELECTRICAL 
ARTISANS 


DISCUSSION followed the reading of a paper 

bearing the above title read by Mr. C. P. C. 
Cummins before the Dublin Local Section of the 
Institution of Electrical Engineers, and published in 
our last issue. 


Pror. W. BannETT wrote regretting that he was unable to 
be present owing to a prior engagement. The author was quite 
correct in stating that the present system of sending youths 
to technical classes in the evening after a long day's work was 
a mistake, and considered that if one day per week was 
allotted to technical training, the results would be infinitely 
better. 

Mr. W. Tarrow considered that the need of technical train- 
ing was much more pressing than formerly, as now contractors 
and wiremen had to deal with much more complicated work; 
а few years ago their labours were practically confined to 
direct current work, whereas now-—and particularly in Dublin 
—a knowledge of three.phase working was essential. He con- 
sidered the present syllabus absurd; it was a waste of time 
to teach electrical artisans about sealing-wax and frictional 
machines. Mr. latlow had some experience as a technical in- 
structor, and his chief difficulty was due to the lamentable 
deficiency of the students in primary education. Among his 
wiremen there were several from 22 to 25 years of age who 
had had a technical training, and they were more satisfactory 
than the general run of wiremen, which clearly demonstrated 
the advantage of technical training. Не suggested that appren- 
tices hours should be so arranged that they could devote two 
mornings a week to technical instruction. 

Mr. A. E. Porte said that as regards the fitting of tubing— 
at least so far as screwed barrel was concerned--he had always, 
and still continued to employ, gas-fitters to fit the pipes com- 
plete, as he found that these men made a far more satisfactory 
job than ordinary wiremen. 

Mr. Mark HvnpnprE considered that there was something 
wrong somewhere, and he blamed the master electrical con- 
tractors, who apparently did little beyond dining together 
occasionally! They took no trouble whatever in the training 
of their men. Mr. Ruddle instanced cases in which consumers 
had given up electric light simply Цесацѕе the men who 
originally carried out the installation placed lipnts in wrong 
positions, used shades which cut off two-thirds of the light, and 
so on. All these points showed the necessity of work of this 
nature being carried out by properly trained men; not only 
should the men be trained, but the masters also. He con- 
sidered that 8d. per hour was very poor pay for a man able 
to carry out a complete installation in the manner mentioned 
by Mr. Cummins. As regards teachers, the speaker was of 
opinion that these should be selected by the Institution for 
some subiects, and by the master contractors for others. 
Finally, Mr. Ruddle thought that the svstem of paying teachers 
by results was totally wrong, as it encouraged teachers to so 


direct their training that the students, though abie to pass 
examinations, could do but little else. 

Mr. L. KrriLE said that the line of demarcation between 
artisans and electrical engineers was not clearly defined. He 
certainly agreed that theoretical knowledge should be put in 
the way of the artisan, but he had known cases in which em- 
ployers were lamentably deficient themselves. Mr. Kettle men- 
tioned а case in which, after a 1,500 kw. alternator had been 
in commission a short time, the engineer-in-charge discovered a 
crack in main shaft in centre of one of the journals. ‘The 
engineer-in-charge promptly summoned the chief engineer and 
consulting engineer, who discussed the matter at some length. 
Meanwhile the contractor's fitter, who was present, examined 
the alleged crack himself, finally scraping it off with his pocket 
knife! Mr. Kettle thought that the stagnation was due to tne 
employers themselves, and not to the artisans, and that this 
had largely been brought about owing to their being no 
definition of qualifications essential to the engineer. 

Mr. C. P. Cummins (in reply) agreed with Mr. Tatlow's re- 
marks as to the futility of commencing the training of electrical 
artisans by a course of frictional electricity, and, personally, he 
preferred to commence with what he might term ''current " elec- 
tricity. He was glad to inform Mr. Tatlow as an old teacher, 
that their hands were not tied so much as formerly, and that 
he could now draw up his own syllabus of instruction. Mr. 
Tatlow said employers did not want apprentices. "That was just 
the point. Mr. Cummins maintained that employers should 
want them; how were employers going to get trained men with- 
out? Apprentices should not be regarded as money-making 
concerns, but be taught in the interests of the industry generally. 
Mr. Porte did not find any difficulty in getting boys to attend 
technical classes, but these boys might be divided into two 
classes: (1) those who attended because they wanted to, and 
(2) those who attended because he (Mr. Porte) wanted them 
to. Mr. Cummins agreed that the teachers engaged should be 
those actually engaged upon the practical work which they 
were to teach, and he himself always selected his staff from 
among practical workers. As regards the statement that Ameri- 
cans possessed superior brain power, Mr. Cummins could not 
agree. He had spent some time in America himself, and the 
firms with whom he had been engaged actually paid him to 
teach apprentices in his own time. The fact that workmen 
were quicker and more active in America than in this country 
was in Mr. Cummins's opinion largely a matter of environment. 
The syllabus as issued by the Department covered too much 
ground, but the Department was quite prepared to fall in with 
the views of employers. In reply to Mr. Kettle, Mr. Cummins 
said he certainly could not say where the line of demarcation 
was between the working and professional branches. Regard- 
ing the assertion that the Institution did not take cognisance of 
the qualifications of candidates for admission, Mr. Cummins 
said that view was quite wrong; he knew for a fact that the 
Council exercised considerable discretion in the matter. 


SUBMARINE TELEGRAPHY 


T the Royal United Service Institution, on the 17th inst., 
А. lecture upon the above subject was given by Мг. Charles 
Bright. The lecture was fully illustrated by a number of 
excellent lantern slides, chiefly of historical interest, and by a 
quantity of working apparatus. The author described the 
general principles underlying submarine telegraphy, and men- 
tioned that the speed of working was only limited by the 
amount of copper which it was economically desirable to put 
into the cable. The process of manufacturing a submarine 
cable was explained in considerable detail, the average rate ot 
production being put down at 35 miles per day, so that an 
Atlantic cable requires from two to three months for manu 
facture. Deep-sea cable had a breaking strain of about seven 
tons, and its weight in water was only one ton per mile, hence 
it was capable of supporting a considerable length of itself. A 
remarkable fact, almost unique in engineering, was that the 
general tvpe and design of cables had practically remained the 
same since the original cables were made. 

Steady advance had been made in the quality of materials 
and in the details of design, so that for the same weight a 
modern cable had about 30 per cent. greater strencth than the 
original types. Specially heavy cables, armoured with soft iron 
wires and weighing over 20 tons per mile, were used for the 
shore ends of important cables. The importance of submarine 
surveying was pointed out, and a description given of the usual 
methods of carrving out soundings. The operation of cable 
laving was described, together with the methods of testing. 
splicing, &c., and the fact mentioned that, under ordinary 
circumstances, 10 per cent. of extra cable was required to cover 
the irregularities of the ocean bed. 

Faults were frequentlv due to the tearing of an anchor, decay 
caused bv vegetation, friction against а rock or coral reef. and 
to the attacks of the teredo, saw fish, sword fish. shark, or 
whale. Less frequently they were caused by submarine earth- 
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quakes. Тһе telegraph-cable fleet of 54 vessels, and their work 
ot fault-finding and repairing, formed the subject of many slides 
and considerable explanation. Mr. Bright dealt with the early 
history of submarine telegraphy, and, owing to his father’s well- 
known pioneering work in this branch of engineering, was 
enabled to add a personal interest to this part of his discourse. 
The number of Atlantic cables now laid was 15; the total 
mileage of cables throughout the world = 250,000 miles, which 
represented some £50,000,000 sterling, the average cost being 
about £200 per mile. " 

The useful life of a cable ranged from 30 to 40 years, accord- 
ing to circumstances. About 6,000,000 messages were conveyed 
by the world's cables per year, equal to 15,000 per day, and 
about 90 per cent. of these messages were in code, for com- 
mercial or official business. The working speed per cable might 
be anything up to a maximum of 100 words per minute. The 
original Atlantic tariff of £1 per word had been reduced to 1s. 
per word at the present day. 


ELECTROCHEMISTRY 


N the Journal of the Society of Chemical Industry for April 

15th there is an interesting paper by Mr. F. Howles upon 
the Electro-thermic Combustion of Atmospheric Nitrogen. The 
paper is largely historic, but as the author, in conjunction with 
Mr. McDougall, has himself worked at the subject on a semi- 
commercial scale, he is able to differentiate between the various 
methods, and to speak with the knowledge of an expert. The 
author commences by enumerating the necessary conditions for 
obtaining the maximum yield of nitric oxide, as, for example, 
the form of arc chamber which exerts a great effect upon the 
yield of nitric acid. The rate at which the air is supplied to 
the tlame is also of great importance. When the supply is too 
great the arc is unsteady; a deficient supply also decreases the 
yield of nitric oxide. With an arc of constant voltage a decrease 
in the current causes a drop in the yield of nitric oxide. 

At the end of the paper, after describing with diagrammatic 
illustrations the various systems, he turns to the question of power. 
Steam power can hardly enter into competition. with water 
power, but he speaks hopefully of the possibilities of producer- 
gas engines. inally, Mr. Howles alludes to the enormous 
quantities of blast-furnace gases which are produced in this 
country. Since in 1895 Mr. B. H. Thwaite put down a small 
plant at Wishaw, enormous advances have been: made on the 
Continent in the utilisation of blast-furnace gases. In 1902 in 
Germany alone about 340 blast-furnace gas engines, with a total 
capacity of about 200,000 h.p., had been installed. Since then 
another 100 engines of about 1,000 h.p. each have been installed. 
Indeed, engines up to 4,000 h.p. are now being manufactured by 
the Nurnberg Engine Co. From information it also appears 
that the British Westinghouse Co. are making engines up to 
1.070 h.p. So far as the iron works are concerned, after pro- 
viding the power necessary for all the operations of the works, 
such as heating the blast, blowing, &c., there is a surplus of gas 
remaining, which, when gas engines are used, is estimated at 
from 500 to 1,000 h.p. hours per ton of iron made. In Great 
Britain, in 1906, nearly 10,000,000 tons of pig-iron were pro- 
duced. By taking the surplus power at 750 h.p. hours per ton, 
this would give nearly 1,000,000 h.p. available. According to 
Mr. Howles the cost per kilowatt year for power would be 
£1 13s. 44. This seems sanguine, but from the following table 
it will be seen that there is a considerable margin available, even 
if the cost were 59 per cent. greater :— 


Comparative cost per 1,000 kilos. anhydrous nitric acid when 
produced from powers of different sources. 


Cost per ton (1,000 
kilos.) of 


Source. Cost per kilowatt year. : anhydrous nitric acid. 
Water £4 О О (average) £6 18 4 
Steam 6 0 O(S.E. Lancs. ) 100 0 
Mond Gas 313 6 6 3 0 
Blast - furnace 

gases 113 4 (excl. cost of gas) 215 6 


It was, however, pointed out by Dr. Hutton in the discussion 
that at Notodden, where the Birkeland: Evde system is worked, 
the cost of water power is about £1 155. per kilowatt year. 

Out of 15 papers published in the Transactions of the American 
Electrochemical Society, just to hand, no less than six are 
devoted to pyrometers and pyrometry. At the meeting which 
was held at New York in October, an exhibition of pyrometers 
of various kinds was on show; hence the number of papers on 
the subject. Pyrometers are of such importance in metallurgical 
and high-temperature chemical operations, that it was a good 
idea of the society to hold this exhibition. Formerly the manu- 
facturer was apt to depend upon the eye of the workman. Of 
course there were obvious disadvantages in this: when the 
workman leaves, or if he die, the knowledge of how to regulate 
the temperature goes with him. But if the temperature measure- 
ments are taken by means of a pyrometer, the case is different, 


.tions there is no such phenomenon. 


as then the knowledge will be the property of more than one 
operator, or, at any rate, of the manager and operator. Another 
point ot importance is, the recording pyrometer gives one a 
method of control over the workman. 

One of the pyrometers described, the W. H. Bristol thermo- 
electric pyrometer, appears to meet the demand for a compara- 
tively inexpensive and prac.ical pyrometer which wil with- 
stand rough treatment. ‘Lhe thermo-electric couple consists of 
two inexpensive metals or alloys in the form of wires, the 
couple having an E.M.l. of about five times that ot the 
standard platinum-rhodium couple. ‘The wire which forms the 
elements of the couple is of sutlicient diameter to avoid the intro- 
duction of any considerable resistance and to make negligible 
the resistance-temperature-error of the couple. The pyrometer © 
can be used up to temperatures of about 2,000? Е. An important. 
feature is that it is not necessary to renew an entire couple in. 
case of a burn-out or other injury to the couple. But it is only 
necessary that the active part, termed the ''fire end,” or exposed 
part (usually only а small part of the whole length), should be 
replaced, and this can be rapidly accomplished, and at a fraction 
of the cost of the entire couple. 

The Heræus “Le Chatelier” pyrometer was also described. 
The thermo-junction in this case, as is well known, consists of a 
combination of pure platinum with an alloy of platinum and 
10 per cent. of rhodium. In the discussion, Mr. Whipple, of 
the Cambridge Scientific Instrument Co., said, “ There is a very 
large field for pyrometers, and I think that your manufacturers 
are not so conservative as ours are in England. The English. 
manufacturer, before taking an instrument, is apt to say, ' Can 
you tell me who else is using one?' "To our mind it would seem 
but common sense to wish to be the first in the field, and во: 
secure an advantage over one's rivals." 


ELECTRICAL SCIENCE 
British and American 


Susceptibility of Salt Solutions.—In the April number of the- 
Physical, Review, J. C. McLennan and C. S. Wright publish 
the results of their experiments on water solutions of salts of 
those metals that have of late years been brought into magnetic 
prominence through their presence іп the Heusler alloys. The- 
method employed in the measurements was one used by many 
other workers, and was originally proposed by Lord Kelvin for 
the investigation of any feebly magnetic substance. It consists in 
weighing the attraction exerted оп a considerable amount of the 
solution contained in a flat glass cell that just reaches to the 
strongest part of a powerful magnetic field. The Heusler alloys 
of manganese, aluminium, and copper exhibit a maximum per- 
meability when the manganese and aluminium are present in 
the alloy in the ratio of the atomic weights. Various mixtures 
of manganese and aluminium sulphates and of the two with 
copper sulphate were examined by the authors, and the con- 
clusion drawn from the measurements is that the susceptibility of 
the mixtures is precisely given by a simple additive law. In 
the Heusler alloys the proportion of aluminium present exerts an 
enormous inlluence on the permeability of the alloy ; in the solu- 


Continental 


A New Telautograph.—In the Physikalische Zeitschrift for 
April Ist, A. Korn, the inventor of the system of telephotography, 
describes а new ''telautograph " based on the same system, and 
capable of great speed. The telautograph requires, of course, 
no half-tones. 'lhe message is written in non-conducting ink 
on a conducting cylinder which works like а phonograplr 
cylinder, the contact pressing lightly against it, and transmitting 
a current whenever it touches the conducting parts. The cur- 
rent works a ''light.relay " at the receiving end, consisting of 
aluminium vanes attached to the wires of a string galvanometer. 
Considerable tension may be applied to the strings, so as to 
make their period of vibration very short, and get a practically 
dead-beat action capable of great speed. The light-relay pro- 
duces a record on a revolving cylinder covered with a sensitive 
film. Synchronism is secured by making the receiving cylinder 
travel a little faster than the sending cylinder, and catching it 
up at the end of every turn in order to start it even with the 
sending cylinder on receipt of an automatic signal. 

Positive Light.—P. Villard, in the Comptes rendus for April 
8th, combats the idea that the discharge in a vacuum tube 
originates at. the cathode. That this is not the universal idea 
is shown by J. J. Thomson's remark that ''to account for the 
phenomena of the discharge we must have ionisation produced 
bv the electric field itself close to the cathode; we shall suppose 
that this ionisation is produced by the positive ions." Villard 
produces some instantaneous photographs of vacuum discharges 
in which the positive column is distinctly drawn out in a direc- 
tion opposite to that of the motion of the sensitive plate, thus 
showing that the positive rays travelled out from the anode with 
a velocity of some 100 m. per second. He also obtained a 
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striated discharge, and on taking a record with a moving plate 
found each layer exhibiting a proportionate amount ot drag. 
The duration of each discharge was 53, second, and discharges 
followed at intervals of , second. It is well known, of course, 
that eiectrons are not easily liberated from the cathode unless 
it is incandescent or illuminated with ultra-violet light. 

Constitution of the Atom.—H. Pellat has gone to some trouble 
to subject J. J. Thomson's theory of the atom as constituted by 
numerous electrons revolving round or in a positive nucleus to 
numerical and dynamical tests. Assuming, among other things, 
that the atom as a whole is electrically neutral, һе shows 
that the surface enclosing the orbits cannot be spherical, but 
can be dise-shaped. In the Comptes rendus for April 8th, he 
further claims to prove that any orbit which was slightly in- 
clined to the general orbital plane would tend to become more 
inclined to it, so that eventually the spherical surface would be 
reassumed. In Langevin's theory, the paramagnetic atom would 
thereby become diamagnetic. The only escape from the dilemma 
would be that the electrostatic force increases less rapidly than 
the inverse square of the distance. This has been a pet theor 
of Pellat for many years, but is not otherwise corroborated. 
T. Tommasina, in the same number, shows that the dilemma 
may also be solved by giving up Villard's stipulation that the 
atom is neutral. We know that atoms readily combine to form 
molecules, and this requires some electrostatic force. 

Nickel-Tin Alloys.—Nickel and tin, fused together in various 
proportions, make, according to L. Guillet (Comptes rendus 
April 8th), four different solid solutions and one compound. 
The combination NiSn is non-magnetic and brittle. The alloys 
are non-magnetic when the percentage of tin exceeds 38. From 
38 to 41 per cent. there is a solid so*ution denoted by 8. From 
55 to 60 there i$ another denoted by y, which is extremely 
brittle. Below 5 per cent. of tin there are two solid solutions, 
a, which is magnetic, and a’, which is non-magnetic. All mag- 
netic properties of the alloys are due to the latter. Only the 
allovs of extreme percentages are commercially important, They 
are ductile. and harder than the pure metals. 

Harmonics in Electric Sparks.—G. А. Hemsalech produces, in 
the Comptes rendus for April 8th, some photographs of electric 
sparks which show fine subdivisions suggesting what musi- 
cians call *harmonics" or.''upper partials.” The sparks were 
directed parallel to the slit of a collimator, and photographed 
on a moving plate. The periods are simple multiples (3 to 7) 
of the fundamental period. "l'he capacity of the electrodes seems 
to have no effect on the period. 


The Institution of Electrical Engineers’ Wiring Rules.—At the 
meeting of the Institution, the President, Dr. R. T. Glazebrook, 
D.Sc., F.R.S., said he had been asked to announce the publica- 
tion of the new wiring rules. (А résumé of these was given in 
our last issue, page 670.) When the revision was first taken 
in hand, he said, representations were made that the new rules 
should be made as comprehensive as possible, so as to be 
acceptable to all branches of the profession. Accordingly a 
committee was constituted to include representatives of the 
Incorporated Municipal Electrical Association, the Electrical 
Contractors’ Association, the Institution of Electrical Engineers, 
and representatives of two of the leading fire insurance ottices. 
Further, the Committee had had the co-operation of the Engineer- 
ing Standards Committee and of the Cable Makers’ Association. 
The committee had been appointed as a standing committee, and 
would be pleased to consider any amendments to the rules that 


might be suggested from time to time, if they were sent to the 
secretary as definitely worded new paragraphs or amendments 
{о existing paragraphs. When members had seen the rules they 
would realise that the committee had had a very arduous task 
to carry through, and that а very real debt of gratitude was 
due to them, not only from the profession, but from all users 
of electricity. Не trusted that the members of the Institution 
would do their best to make the rules as useful as possible, and 
would take advantage of the opportunity offered of suggesting 
improvements. He would also like to mention that the work of 
the committee had been in no small degree facilitated by the 
researches and investigations of Prof. A. Schwartz, whose paper 
to be read that evening contained results which had been the 
basis of some of the recommendations of the committee. 


Institution of Electrical Engineers.— The following is the 
result of the ballot for new members at the meeting of the 
Institution of Electrical Engineers on Thursday :— {х Membere 
(2): Lange, Philip, A., Messrs. The British Westinghouse 
Electric and Manufacturing Co., Ltd., Trafford Park. Man- 
chester; Scott-Atkinson, Richard, 12 Zenobia Mansions, Queen's 
Club Gardens, West Kensington, W. As Associate Members 
(5): Blackhall. William James, Corporation Electricity Works. 
Dundee: Buchanan, Robert John, Telegraph Dept., Buenos 
Aires and Rosario and Central. Argentine Railways. Rosario; 
Fpps, Laurence С. J., 95 Upper Tulse Hill, S.W.: Muirhead, 
James, Belgrave, Clifton Road, Rugby; Simpson, Walter Fitz- 
allen, ‘Oakleigh.’ Hapton, near Burnley. As Students (16): 


Anderson, Arthur A., 4 Clareville Grove, South. Kensington, 
S.W.; barker, Roland, 17 Withington Road, Moss Side, мап- 
chester; Barnes, Edgar James, Christchurch Street, Ringwood. 
Hants; Cheesman, Percy Edmond, 8 Fairholm Road, West 
Kensington, W.; Contreras, Juan de la Cruz Tapia, 56 Em- 
perors Gate, South Kensington, S.W.; de Noronha, Jaquim 
Romeo Correa, 9 Westgate Теггасе, Kensington, S.W.; Harvie, 
E. A. G., 52 Leinster square, Bayswater, W.; Hayes, Gerald, 
12 Westcroft Square, Ravenscourt Park, W.; Middlecon, 
Edward John, Elgine House, St. Ann’s Hill, Wandsworth, 
S.W.; Pennington, David George, 22 Kensington Avenue, Vic- 
toria Park, Manchester; Richardson, Arthur Douglas, Kirkle- 
vington Grange, Yarm, R.S.O., Yorks; Richardson, Cyril 
Augustus, 22 Radnor Park Road, Folkestone; Starkey, Kenneth 
Vere, “Ercildoune,” Westwood Park, Southampton; Thomas, 
George Kingston Sherlock, Riverview, Castletownroche, со. 
Cork; Thompson, Edward Gerald Grove, 18 May Street, Chorl- 
ton-on-Medlock, Manchester; Thwaites, R. Alan S., 23 Christ- 
church Road, Streatham Hill, S.W. 


Canadian Import Duty on Trade Literature.—On Wednesday 
next, May Ist, cheaper postal rates for newspapers between 
the United Kingdom and Canada wil come into force. Опе 
of the main objects, if not the main object, of the reform is 
to encourage the introduction of British trade and technical 
journals into the Dominion, and thus tend to increase the ex- 
ports from this country. The rate is now 4d. per Ib. on 
British trade and technical papers, while American papers are 
able to enter at 3d. per lb., thus conferring an enormous advan- 
tage upon American manufacturers. Under the new rate 
l'riüsh. trade and technical papers will come into Canada at 
ld. per lb., and the rates for American newspapers are to be 
levelled up to the same figure. The tollowing figures showing 
the importation into Canada, with a preference for British 
goods of 35) per cent., show that there is a wide field in the 
Dominion for developinent by British. manufacturers апа dealers 
in electrical goods and machinery. The figures in each case 
lenote dollars :—Bells, &c. (30 рег cent.)—Great Britain, 
‚166; U.S.A., 35,505; Germany, 868; total imports from all 
countries, 38,667. Electric light carbons, carbon points of all 
kinds, N.E.S. (35 per cent.) —U.S.A., 38,597; Germany, 7,180; 
total imports, 48,064. Electric y eee N.E.S. insulators of 
all kinds, &c., electric galvanic batteries, telegraphic and tele- 
phone instruments (274 per cent.)—Great Britain, 68,717; 
U.S.A., 2.569.517; Germany, 8,438; France, 7,579; total im- 
ports, 2,461,720. Electric motors, generators, dynamos, and 
sockets of all kinds (275 per cent.) —Great Britain, 12,583; 
U.S.A., 982,999; total imports, 1,003,855. Bulbs for electric 
light (30 per cent.)—Great Britain, 16; U.S.A., 38,254; Aus- 
tria Hungary, 1,874; total imports, 40,609. 


Claim Against Cable Companies for Lost Anchor.—In our 
issue for February 28th we reported an action by the 'Agin- 
court Steamship Co., against the Eastern Extension, Austral- 
asian, and China Telegraph Co., for damages for a lost 
anchor under peculiar circumstances. Judgment was given 
for the plaintifis. The Great Northern Telegraph Co. were 
also cited as defendants in the original action. The latter, 
however, are not touched by the decision, but the Eastern 
Extension Co. have ырс с, and desire to have the order 
reviewed. Mr. J. A. Hamilton, K.C., in the Appeal Court, on 
Saturday, said that certain regulations had been framed in 
accordance with agreement come to at a convention between 
shipping companies and telegraph cable companies as to the 
rights and duties of each in the event of a ship fouling a 
marine cable, and the present action, which was brought with 
the commercial court, involved many questions of law of the 
greatest importance to both shipowners and marine telegraph 
companies. Some of these points were regarded as preliminary 
to the hearing of the action, and were ordered to be tried, and 
it was thought that, if decided one way, it would be unneces- 
ѕагу to send a commission to Shanghai to take evidence on 
some complicated questions of fact mentioned in the pleadings. 
It was against the decision of Mr. Justice Bray on these pre- 
liminary facts that the appeal was brought. іг Gorell Barnes 
asked if the appeal was in fact interlocutory. Mr. Hamilton 
replied that it certainly was, because the learned judge had 
not given a final judgment in the matter at all. Sir Gorell 
Barnes said Lord Justice Kennedy had read the judgment, and 
considered the issues raised so important that it would be 
well to adjourn the appeal until it could be heard before a 
full court of three judges. A day will be fixed later for the 
hearing of the appeal. 


A Suggested Substitute for Copper.—According to the Flec- 
trical World, an alloy of aluminium and cobalt is claimed by 
the inventor, William C. Davis, of Readsboro, Vt., to possess 
properties that will cause it to supersede copper for electrical 
purposes. 1% is said that the alloy can be sold for about 9d. 
per pound. Tests have given a specific resistance 188 per 
cent. less than that of copper, and a specific gravity 142 
per cent. less. The tensile strength is stated to be as 71°8 to 
63°31 for copper. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent: Record is compiled by our own Editorial Staff and ıs Strictly Copyright.) 


Specifications Published April 18th 


„А full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
‘Names in brackets indicate communicators of inventions from 


1905 Patents 


26.688. Brown. Means for converting varying alternating elec- 
tric current into similarly varying direct current. Ап alternating 
current is passed through a polarisable primary cell or battery of 
.cells, and causes a diminution of the polarisation effect. The 
current produced by the cell is then found to be a continuous 
current, which varies in strength proportionately to the streng. 
-of the alternating current. А number of applications are de- 
.Scrived in which this apparatus plays the part of a telephonic 
relay. Six claims, eight figures. 


1906 Patents ·· 
7,821. Fynn.  Alternate-current motors, generators, and 
.transtormers, To improve the power-factor of motors and trans- 


formers, or to improve the regulation of generators. An 
-auxiliary E.M.F. is produced by an auxiliary generator of such 
design that it constitutes a practically non-inductive source of 
.alternating current. The current from this generator is useu 
for compensating purposes in the various types of machinery 
enumerated. Five claims, eleven figures. | 

7,8531. BnrrisH Тномѕох-Нооѕтом Co. (General Electric Со.). 
Signalling systems for railways and the like. For electrically- 
-operated traction systems which have separate circuits for the 
power current and the signal current. ‘The power current is 
used to alter the position of the signal mechanism, and the signal 
current is used for locking the mechanism in its altered position. 
Separate electromagnets and separate dashpots are used for each 
working position. Five claims, five figures. 

11,950. Hess. Manufacture of insulating material. Sheets 
-of asbestos fibre are soaked in hot tar for 24 hours, then drained 
and dried. They are now sprinkled with flowers of sulphur and 
powdered mica to harden the surface and prevent sticking. 
Finally they are baked to about 300? F., and whilst hot pressed 
between plates in an hydraulic press, and allowed to cool under 
pressure. The product is similar to vulcanite. One claim, no 
figures. 

10.249. КітѕЕЕ. Electric telegraphy...A system of working 
designed to overcome the effect of capacity in submarine cables, 
&c. The transmitting circuit is so arranged that currents of 
-equal strength and duration, but alternating in polarity, are used 
'successively. ‘The dots and dashes are represented by short and 
ODE intervals between successive signals. "Three claims, three 

Бите. . 

19,486. Brrriss & Morcom, Lrp., & Maccrecor. Electromag- 
netic devices. Devices comprising one or more solenoids and 
cores are made so as to increase the strength of their pull dur- 
ing the initial portion of their working stroke. This is effected 
by making what is ordinarily the fixed portion of the core 
movable in a direction to and from the working portion of the 
core. А spring is arranged to normally keep this ''fixed"' core 
at a maximum distance from the movable core. When the 
solenoid is energised, this core is temporarily drawn therein, so 
causing a large diminution of the air space, and a great increase 
in the initial pull upon the movable core. Five claims, two 
figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and wil- 
be on sale at the Patent Office Sales Branch, 25 Southam 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


: Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


176, JOHNSON-LUNDELL ErrEcrRIC Traction Co. & LANG. Re- 
gulation or control of electric motors. 
226, Brown. Method of and means for obtaining and work- 
: ing electric currents of high periodicity. 


297, Savers. Turbines. 
2974, SAYERS. Turbines. | 
2974, Sayers. Turbines. 


5.258, De Forest. Wireless telegraphy. 

:7,961, SIEBERT. Dvnamo-electric machines. 

8,540, Sremens Bros. & Co. & LauckEnT.  Telegraphs for trans- 
mitting orders. 


8,545, Ок Marcay. Accumulators. 

8,616, LEgiBivs (Leibius). Electric distance switch. 

8,654, NICHOLSON. Apparatus for the electric ignition of in- 
ternal combustion engines. 

8,932, Brrrisu THomson-Hovuston Co. & Dawson. 
electric machines. | 

9,191, MackKiE. Apparatus for automatically operating electric 
switches at any given intervals. : 

9,227, EcksrEIN & Heap. Electric fuse boxes and the like. 

9,509, ELeKTrizITaTs-AKT.-Ges. voRM. W. EAHMEYER & Co. 
Electrically-operated valves. 

10,613, JENSEN, NORBALLE, & Lawson. Apparatus for starting 
and reversing the direction of motion of electro motors 
actuating elevators, hoists, and the like. 

11,409, British THoMsoN-HovsroN Co. (General Electric Co.). 
Manufacture of incandescence bodies for electric lamps 
from tungsten compounds. · 

12,196, CHAMBERS. Appliances for facilitating the climbing of 
telegraph poles and other poles or standards. 

12,491, Lamme. Windings for dynamo-electric machines. 

13,602, Waite. Electric switches. 

13,731, Terry. Electric accumulator plates. 

13,892, B & Ross. Heat exchangers used in gas producer 
plant. 

14,267, Davy Bros, LTD., & Homes. 
overhead travelling cranes. 

15,237, Lake (Rhode Island Electromobile Co.). 
secondary battery plates. 

16,358, British Тномѕом-Носзтох Co. (General Electric Co.). 
Air-brake systems. 

16,863, MACRAE, JOHNSTON, & STEPHENSON. 
tramcars and other vehicles. 

18,408, LAKE (Semenza) Electric insulators for high-tension 
conductors. 

18,957, Evxer. Electric motor control apparatus. 

19,150, Epwarps. Controllers for the trolley poles of electric 
cars. 

19,219, Watkinson & Payne. Device for regulating or control- 
ling the pressure of the current in an electric circuit. 

20,153, LEHMANN. Street car trailer fitted out for track cleaning 


Dynamo- 


Overload safety gear for 


Separators for 


Life-guards for 


and oiling. 

21,767, Hrwitt. Apparatus for producing oscillatory electric 
currents. 

22,498, Davis & MacGanan. Electrical measuring or indicating 
instruments. 


22,779, 'THoMPSON (Ges. für Drahtlose Telegraphie). Aerial con- 
ductor arrangements for wireless telegraphy. 

26,990, NoeacERATH. Frequency-changers for electric currents. 
27,499, Ges. Siemens & Co. Manufacture of dynamo brushes, 
sliding contacts or the like from carbon. 

27,714, AKTIEBOLAGET SVENSKA ELEKTRISKA URFABRIKEN. Elec- 

trical clocks. 
29,545, ScHEIBLER. Tool for examining electric conductors. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published f 


or sale. 
1906 Patents 
27,684, Bruun. Electric time switch. 


1907 Patents 


2,125, SrEMENS & HarskE Axr.-GEes. Manufacture of incan- 
descence filaments for electric lamps with metallic 
thorium containing oxide with or without admixtures of 
other difficultly fusible metal. 

5,545, SHELLHAMER. Electric heating-pads. 

6,522, Nya ACKUMULATOR AKTIEBOLAGET JUNGNER. Alloys for 
the inactive carriers or for other metallic parts of accu- 
mulators with invariable electrolyte and accumulators 
constructed with such carriers or metallic parts. 

6,966, ALLGEMEINE ELEKTRICITATS-GEs. Dynamo - electric 
machines. 

7,269, BoscH. Sparking plugs for internal combustion engines. 

7,336, Unione ELETTROTECNICA lrALIANA Co. Pole pieces of 
electrical machines. 

7,407, ALLGEMEINE ErEKTRICITAÁTS-GES. Method for: the manu- 
facture of tungsten filaments for electric lighting and 
heating by the reduction of tungstic acid. 

7,563, FnrEDpHEIM.  Electro-deposition of metal 
articles. 


on hollow 


Expiring Patents 


No patents of electrical interest expire during the current 
week. | 
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STOCK AND SHARE LIST 


RISE R 


STOCK FALL AMOUNT sg con Stock FALL 
NAME, EXCHANGE | SINCE NAME. ОЕ < EXCHANGE | SINCE 
QUOTATION. | Last SHaRE.| *= Interim. |Quoraniox | Last 
WEEK. WzEEX, 
SS Mon tee he 19-5 | 1906 ары» 
ELECTRIC SUPPLY, РА 
Bournemouth & Poole Е. 8. Co. Ld. British Electric Traction Co., Ltd. ... 5 6/-, 3—3 -4 
Do. 44% Cum. Pref .. өөө Do. OF Oum. РГӨ cs. ccccesyestsoves 6 6/- i -i 
Do. 67 "Cum. Second Pref, ......... Do. 5% Perp. Deb. T 5 5x 101 —1 
Do. 447 Debenture, Кей... Ee Do. 44* 9nd Deb... eoo cese ouio dis 4h 47 81—84 -2 
Broinley ( Kent) E. L.& Power Co.,Ld. City of Birmingham Trs. Co., uo. Pf. 10/- 2/6" 41—51 | 
Do. 447 Ist Deb, Red. Do. 47 1st Mort. Deb, - 4 4% 98—101 xd 
Brompton & Kensington Е. в. Co. ТА. Dublin United TESTON COL. аы 6 6/-* 1144—15] 
Do. 7% Cum. Pref. . y Do, 6% Pref. . 6 i 131—141 
Central E. 8. Co.. Ltd.. 49 ‘Guar, ‘Db. Hastings & District E. Tr. Co. Do. i" 4 4M 101 
Ch. Cross. W, E. & City Ё. з. Co... 1. of Thanet E, Tr. & L. Co. ыз Pf... 5 2/6 1—2 
Do. 43% Сии, Pref, .................. Do. 4% Deb.. 4 47 72—78 
Do. 4% Deb. Red... Lanes. Un. Trs., Pr. Lien Db. Бы 57 | 95—98 
Do. “Ону Undertaking.’ "47 Cin. Pf. London Street Tramways Co b gap окнга has = 2/- 
Chelsea Electric Supply Co., Ltd. ... London United Trs., Ld., Cm. Pf...... 5 5/- E. 
Do. 44% Deb. Red ..................... Do. 4% 1st Mort. De» Red ......... 4 4x 84— -1 
City of London Elec. Lt. Co., Ltd. . 6 Manx Electric К. Co., 54% Cin. Pf.... —- 2/9 42—54 
Do. 67 Cum. Pref. ........ ....... 6 Do. 437 1st Mort. Deb. Red  .. ... >: 415 97—100 
Do. bY Deb. Bad cc essetis 5 Metropolitan blec. j raus, каны, DEA — — — 
Do. 4}% 2nd Deb. Red .. 44 Do. 5% Cum. Pre i 5 Р i- 
Cty of DN P. Dis, Co. (£3 paid) 4 Do. 447 Deb. Stk. Red... 4} 447 -1 
Do. 57 Pref.. 5 National Elec. Construction Co. Ltd. 7 H-1 
County aka Klect. - Sup. Co. La. 10 5 New General Tr. Co., 6% Cin. Pe — =- 
Do. 6% Cum. Pref.. Ф 10 6 North Metropolitan Trams Co... — 1/- z A 
Do. 4hy Deb. Red , e| Stock 1 Do. 84% Mort. Deb. ....... 3) 8 
Do. no 2nd Deb. Red ........ esu! Stock 4 Potteries Electric Traction а Co. Ltd. 4 8/- =} 
Edmunson s Electricity Ops Lti... 5 4 Do, 5% Cum. Pref.. — 5 5% 
Do. 6% Cum, Pref. . 5 6 Do. 4} Deb. Red .. Тери al 44% | 951—101) 
Do. n lst Mort. Deb. "Red. está Stock 4 Provincial Tramways Co. ‘Ltd. ^ 3 rie nan 
Folkestone Elec. Supply Co., Ltd. 5 Н. Nos. OX Oti, Реб vccsvesnscysssnsncsia 6 0. 104—114 
Do. 5% Cum. Pref. . meri 5 5 South Met. Elec. Trams & Ltg.Co. Ld. 
Do. 44% 1st Deb. Red .......... Stock 4) 6% Cm, Pf. Prov. Certs. (15/- paid) Sid. | 9-1 
Hove Electric Lighting Co., Ltd. 5 9 Do. 4% Deb. Red., 86/34 | 84—87 
I. of Wight E. L. & P. Co., Db. R4, ...| Stock | , 41 Sunderland Dst. E.Trs. 1st Mt.Db. Rd. 5% &6—00 
Kensington & Knightsbridge E.L.Co. 5 10 тое (West Riding) Elec. Trams — 1—1 
Do, 447; Deb. Red ..................... Stock 4 Do. ў Cum. Pref. ..... sass Е 
Kens. & N't'ng Hill E.L. Cos. Dh, Ril.| Stock 4 Do. Ho Ist Deb. Red ....... 44% - 
London Electric Supply уйан 3 4 
Do. 6% Pref... 5 6 
Do. 4% Ist Mort, Deb. Red ......... Stock | 4 TELEGRAPH AND TELEPHONE 
Metropolitan, Elec, Supply Co., a 5 10 Anglo-American Telegraph Co. Ltd. 15/-* | 61-6434 
ро. RU Cum, Рге!._............... 5 44 D5, OR Pref. Өш 74 users, 3% |106—1073d| +1 
Do. 447 Ist Mort. Deb. Red ...... Stock 4 Do. Def. Ord. .... 35/- | 22-24 | +4 
Do. 8} ? Mort. Deb. Red , Stock 8 Commerciul Cable Co., 47 Deb. Red.. 47 93—95 
Midland K Corp. for P. Dist. 1st Mt. Dh.|100 & 500 44 Direct Spanish Telegraph Co, Ltd. 2/-* d 
Newcastle & Dist. E. L. Co., £9 jM 10 5 Do. 107 Cuin. Pref. iria ge sevens 10 10/- | 81-9? 
Do. 44% Mort. Deb. Ней. Stock 4) УУ оона рутери уН Н 44% | 98—101 
Newcastle-upon-Tyne Elec. Supply. 5 8 Direct United States Cable Co. Ltd.. 3 4j. | 144—154 =} 
Do. 2 Pin, 16/+ paid .. 5 — Direct West India Cable Co. Ltd., 
Do. Pref. (fully paid) . 5 5 44% Reg. Debs. Red .................. 4 44% | 99—10 
Do. 1: Pm. 4/- paid .................. 5 — Eastern & S. African L'd., 47/Mt. Deb. 4 4% 98—101 
Notting Hill Elec. Ltg. Co., Ltd....... 10 74 Do. do. (Mauritius Sub.) 4 47 | 100—102 
Do. 47 1st Mort. Deb. Red ......... 100 4 Eastern Ext. Australasia & China ... 7 9/6* | 134—124 
Oxford Electric Co., Ltd. ..,.. 5 7 Do. 4% Mort. Deb. Регр. ............ 4 4% | 105—191 
Do. 4% Deb. Re d.. ‚| Stock 4 Eastern Telegraph Co. ................... 7 25/. | 137—142 
St. James and Pall Mall E. L. Co. Lil. b 124 Doo SEV PNIS РОКУ з} | 17/6 | | Hh 
Do. 7% Non-Cum. Pref................ 5 7 Do. 4% Mort. Баа 4 4% | 106—10s 
Do." 34 7 Deb. Red. . | Stock 3) G. №. Tel. Co. (Copenhagen) ........... 24 5/- | 35—37 
зш, Мк Elec. Sup. Co., ТАА. 5 4 Indo-European Tele:raph Qo. Ltd..... 13 — 58—60 _ 
ол же БАЙК каала, TER Stock + Marconi Wireless Telegraph Co. Ltd. Em A i 
Sout! Landon Elec. Snp. Corp. Ltd. 4 National Telephone Co., Ltd., "Pref... 6 6% | 105—110 +4 
South Metropolitan E. L. & P. Co.... 2h Do. ae s к $ 5 545 [1044—1001 1 
Da. TX (uto. Prof. сеанска 1 7 Do. 6% Cum. Ist Pi, sii anaes: 6 6j. | 1140—18) | + 
Do. 44% lst Deb. Кед .... Stock 4h Do. 65 Cuin. 2nd Pref. , 6 6/- 10—12 
Urhan E y. Supply Co., Ltd. 5 Do, БУ Srd Prol. гир 5 2/6 | 5)—9 
Do. BE Опа PAE еек ME t 5 Do. 3)7 Deb. Red . FORMES 8} 34% |. 90—05 
Do. у lst Mort. Deb. Red ...... Stock 4} Do. 47 De M. Bed КЕГИ ЫДАН 4 47 100—102 
Westminster Elec. Sup. Corp., Ltd. 18 West African Telegraph Co. Ltd. 4 4/* | 10-1 
Шо; BEX, Gn. PHBL: еа но 5 Western Telegr mph С Gus SY, ые Ж. 7 3]. | 1354-1 
ELECTRIC RAILWAYS. Bie. ЖКын «| 7291 
Baker St. & Waterloo 4% Perp. Deb | Stock E A 
Central аот 13 aM RATE — sssrini ROCK 4 7 MANUFACTURING 
Do. 4% Preferred.. Stock 4 AY Aron Бин tricity Meter Co., Ltd.. — 
Do. р ferred.. —— МОСК + 4% Do. 7 Cuin. Pref.. 1/23" —H 
Do. 4% Dehentures.. Stock 4 47 103—106 British Inulated & Helsby Cables, Ld. 10/- 1 
Ch. ы, Fust. & Hamp. Pp. Db.. Stock 4 47 83—856 Do, / Cum. Pref. . AN 3/- 
City к, South London Cors. | ......... Stock 1i 217* 41—43 Do. no lst Mort. De b Ted ++ 44% |101—1 
Do. Рег Deb. Log casi sine pae aos Stock 4 47 104—107 БОНА) Tuomson- Houston Co., Ltd. 
Do. 5% Perp. Pref, 1891 ............ Stock 5 57 11s —122 б lst Mort. Deb. Red . 4x | 92—96 
po. 59 e Perui Pret, 1898 icis. Stock 5 5Y 115—118 ваб Westing hon se Electric ie Ми. 
Do. 5% Perp. Pref. 1901 ............ Stock 5 57 115—118 pe EIU. rA у. РТО ТРЕКИ 3/-* 1-1 
Great Northern & City Pref. “А Tos 10 4 4/-* 24—38 Ро. 4% Mort. Deb. BAL аны» = 47 
Gt. Northern, Piccadilly & Brompton 10 4 4/-* 6—7 Brush E lectrical ыру. Xs Co. 1/- 
Do. 4X Piipa DoD; cias ios incasso rà Stock 4 4% 85 —88 Do. 6% Pref. .. 4 à 
Mersey x ONR. seeeeeeeeen талат enne nnns Stock — 5—1 Do. RU Perp. Ist Deb.. 4 м 
Do. P Porp, Pret, Кед... Stock — 7—10 ро, / Регр. 2nd Deb. Hea 15-18 
Me ера COTES ЖЕСЕ ЛТ wire 2} 461—471 - Callender 8 › Cable and Const. Co., Ld. `5/- N$ - 
Do. Surplus Lands ................ „ә. Stock 2 67 — 69 Do, ‚ Cum. Pref. . Р de 
Do. 347 Deb. - Stock 3 94—97 -1 Do. 417 1st Mort. Deb... 4j - 
Do. QE COUNT TIRES saerta si Stock 3 94 —97 Consolidated Electrical Co., ‘Ltd. ле Ae (4. = 
Do. 345 Preference Stock 3 86—89 САГ & Co., Ltd. | 
Do. И? БАр, чылам ы Stock 3 70—50 —2 Do. 5% lst Mort. Reg. Deb. . M 
Do. 8317 Convertible Pref. Stock 3} 75—80 -2 Dick, Ker & Co., Ltd.. TTE - | M- 
Me dA Distriet anini ооа осеке DOCK — 131—144 Do. s Cum. Pref, .................... 714.* |1, 
Do. ' Perp. Deb. .....................]| Stock 6 181—136 -2 „По. ү e Deb. HO Veo fio irre Mi- 
Do. /; Perp. Deb. ase sbesesexevezssl COC 4 —93 il-l 
Do. 7 / Perp. Deb. (1903- 5). Уже! Stock 4 84—89 ; 4/2 
Do. 32 ‘Cons. Rent charge .........| Stock 3 65 70 Do / Deb. Red. Tv H 4% Т, 
Do. 4% Midland Rent bin „. «| Stock 4 105 — 108 о, $5 б 2nd Deb. Rel., 5 5 $0—92 
Do, Guaranteed 47, TO E ОК 1j 55—60 Electric Constr uction Co., "Ltd. n- 
Do. Extetision Pref. о]. „| Stock = 86—41 Do- TY Cam: PEE м С oo 7 Hi 
Ass, Ext. РЇ. Guar, by U. "Ra. "Со. Stock — 56—60 кыз 47 eir lst Mo tt. De dire 4 
Underground Elec. R: ‘nave Co of 5 
London 5% Profit Shy. Sec, Notes; Various 5 89—01 
Waterloo ànd City eoo наса осоне Stock 3} — | | . J| Henley’s (W.T.) Tel. Works Co Tia 4 
Whitechapel and Bow 4% Deb. ........ | Stock 4 107—110 ы 4 
ELECTRIC TRAMWAYS, | " nae re ыы ed. wba н 
i ‹ à 
a oM Y ro Кн, і 5 7.00. 4% Deh. йей ы еч E 
Do. 44% Deb. Red...................... Stock 4} lC Deb. "es Bar Cc Mem p x 
Віга. & Mid. Trs., Ld. 1st Db. na. Stock | Stock | al White (J. ^ 4 еа. 
| л. э, 141. 180 170. | ) lite (J. 9.) & Co., 6% Cum. Pret Y - 
——г — M — — illa! o d В = ^ 
Fe өг LOCAL NC ме F 
OTES, &c.—See pp. 739 to 746 
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These Machines are of sound design and 
first-class workmanship throughout, 
durable апі. efficient. ^ Suitable for belt 
or direct drive for all classes of service. 


Descriptive Pamphlet on application. 


The India Rubber, Gutta Percha, 
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Telegraph Works Co., Ltd. 
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106 Cannon Street, London, E.C. 
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BRITISH INSULATED & HELSBY CABLES, 


Works: Prescot, Heisby, and Liverpool. Limited. 


MAKERS OF .. . 


ELECTRICAL CABLES and WIRES 
FOR ALL PURPOSES. 
Paper, Rubber, Gutta Percha, Silk, or 
Cotton Insulated. 


Contractors for the Complete Equipment of 


— — — Tramway, = 
Power Transmission, Liyhtiny, 
Telegraph and Telophone 
— — Systems, ——— 


Manufacturers of 
Junction Boxes, Section Pillars, Overhead Tramway 
Gear, Bonds, Switehboards, Meters, Telephone Exchange 
Equipments, Batteries, Insulators, Fire Alarm, and Police 
вашршещз, BaHway Signals and воск; etc., etc. 


HIGH CONDUCTIVITY COPPER, 


Rolled or Drawn. to any \ Wire Gauge, Section, не, Specification. 
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- «05-3 Core Cable for 90, 000 Volt Working. 
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ELECTROMOTORS, L®: 


OPEN SHAW, MANCHESTER. 


Telephone: 7094 (Two lines). Telegrams : **Magnet, Manchester." 


— Speciality — 
The Complete Equipment of 


ELECTRIC POWER PLANTS 
for WORKS & FACTORIES 


of every description. 


The First British Firm with 
a Works specially built 


FOR THE EXPRESS OBJECT OF MANUFACTURING 
DYNAMOS AND MOTORS OF MODERATE POWERS 


LONDON OFFICE: 35, Queen Victoria Street, Е.С. 


Telephone: 3525 London Wall (Two lines). Telegrams: ** Orders, London.” 


Weston Instruments 


Are now supplied direct from Stock 
—————— and ———————— 


A A 


Telephone : 
2029 HOLBORN. 


— 


Telegrams: 
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Model 16.—PORTABLE WATTMETER. 


Standardized and Repaired at our own Laboratory 
— at 
Audrey House, Ely Place, Holborn, London, Е.С. 
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LOCAL NOTES 


ARGENTINA.—The Review of the River Plate states that the 
„output of the German Electric Light Company of Buenos Ayres 
tor private lighting, power, and traction purposes, exclusive of 
tramways and public lighting, in kilowatt hours during January 
is as follows :— 


Light. Power. Traction. 
January, 1907 ... ... 1,225,820 708,448 3,788,244 
» 1906.... .. 875,310 489,333 = 


The electrification of the La Plata tramways is to be put in 
hand immediately the Senate sanctions tie project. Complaints 
are being made both by the company and the public at the 
-delay. 

The Sociedad Comercial of Montevideo has submitted to 
the consideration of the Public Works Оћсе the plans for the 
electrification of the tramway line to Union and Maronas, and, 
at the same time, expressed the intention of commencing the 
work of changing the rails immediately the plans were ap- 
proved. The plans have been handed to the technical division 
for report. 

The returns of the ten tramway companies in the city of 
Buenos Ayres for the month of January, 1907, were as follows :— 


Horse. Electric. 
Length of line (kilom.) ... .. 62 421 
Passengers carried ... 1,513, 103 15,852,775 
Kilometres run... 526,549 4,185,214 
Receipts $169,051 $1,593,317 


The passengers carried in December, 1906, and January, 1907, 
were :— 


tDecember. January. 
Auylo- Argentine... 9,022,019 7,546, 261 
D. А. and Belgrano .. 1,737,061 1,600,931 
La Capital ... ... on. 2,059, 566 2,041,960 
Electric de Buenos Ayres 751,384 729,538 
Metropolitan 1,099,194 962,595 
Grand National ... 3,141,456 2,971,490 


The receipts of the companies for the month of January, 1907, 
were :— 


1907. 1906. 1905. 
Grand National ... $317,557 $219,890 $207,806 
Buenos Ayres Electric. 19,915 69,947 55,012 
Metropolitan 97,539 95,412 66,339 
Capital . T 193,863 163, 583 141,476 
Anglo-Argentine... 745,028 731,437 669,778 
В. A. and Belgrano .. 187,102 177,411 162,542 


. Electrical. Imports.—During 1906 the electrical goods imported 
into Argentina amounted in value to 5,450,051 dollars. In 1905 
this figure was 2,034,674 dollars. 

AUSTRALIA. Adelaide: Tramway Matters.—From the Aus- 
tralian Mining Standard we learn that the Adelaide Tramway 
Trust (South Australia) have several matters in hand which 
they are considering. ‘Lhe principal of these is the fixing of a 
Site tor the power house, but nothing will probably be done 
in this until the trust has secured the services of the best elec- 
trical engineer available in Australia and New Zealand. Apph- 
cations for this position have been called for in Commonwealth 
and New Zealand papers. Another important question that is 
enuaging the attention of the trust is the rearrangement ої 
routes, which 1s hoped to be decided upon by the trust betore 
the arrival-of the engineer, who will be asked to give his opinion 
ш reference to the scheme. 

| ictoria: Electricity in Gold Mining.—From the same paper 
we find that at a recent meeting of the Great Central Victoria 
Company it was proposed that extensive electrification of mining 
plant should take place, and that electricity would be obtained 
from the Electric Supply Company. 

BOLIVIA: Telegraph System.—There are now 2,886 miles of 
telegraphs in Bolivia, of which 1,986 miles are State property, 
and 900 miles the property of private concerns. Bolivia does 
not form part of the Universal Telegraph Union; the relations 
with other countries belonging to the Union are determined 
solelv by reciprocal interest. 

BRIXHAM: Electric Street. Lighting.—A discussion took 
place at the last meeting of the Town Council relative to the 
advantages of gas and electric light for street lighting. The 
question was submitted to the Electric Lighting Comnittee, with 
instructions to prepare a report upon the whole subject. 

CANADA: Ontario Lighting.--News is to hand that the 
Provincial Parliament has refused to grant the City Council 
powers to expropriate the ‘Toronto Electric Light Company. The 
contract of this company with the Electrical Development Co., of 
Ontario, for the supply of energy from their Niagara works has 
been confirmed. 

_ British Machinery Imports.—In the last issue of Canada, an 
interesting letter is quoted, which deals with the chances open 
to British manufactures in that country; the letter contains the 
following passage :—‘ Any British machine-tool manufacturer 


who will send out a really good salesman, and one who is also 
an engineer, would be in a position to secure any amount ot 
orders, provided that they would undertake to instal, say, the 
first machine free of charge until ıt had demonstrated its output, 
&c. in other lines, too, 1 find that the British manutacturer 
is doing well, but 1 think, perhaps, the electrical line is abso- 
lutely tne hardest problem for the rnglish house to solve." 

Electrical. Railway Developments.— the recently-issued return 
of Canadian railway statistics published by the Canadian We- 
partment оі Railways and Canals, gives some interesting figures 
regarding the electric railways of Canada. 1t appears that Шеге 
are now in operation 814 miles of electric railway, the total 
capital inevsted amounts to an aggregate of 65,85/,9/0 dollars, 
and their collective earnings during the last year to 4,291,954 
dollars. 

EALING: Bulk Supply Offer.—The Town Council has rejected 
an amended o'er trom the Metropolitan Electric Supply Co. for 
the supply of electrical energy in bulk. ‘Lhe Electrical Engineer 
reporteu tnat the offer was nou sutliciently aavantageous to Juse.y 
the abanuonnient by the Council ot their own generating plant. 
1n reply to a question, Alderman Peal said it was not practicable 
to auopt a supplementary supply, and it would be most un- 
satisfactory to have two different systems. 

HENDON: Electric Lighting.--lhe Hendon District Council 
have received a notice from Messrs. Crompton and Co., announc- 
ing the intention of that firm to lay elecuric cables in the main 
roads ot the district. Nearly ten years since the Council 
obtained a fFrovisiona] Order, which, however, they sold to 
Messrs, Crompton. 

HONDURAS: Electric Lighting.—A Consular report dealing 
with the year 1905-6, just published, states that a large amount 
of machinery for electric light has been imported by the 
Government from Switzerland, which was admitted free ot 
duty. The establishment of electric light in the streets of 
Tegucigalpa is nearly accomplished. The lighting of private 
houses with the same system is expected to follow soon after 
the inauguration of the public service. The power is obtained 
bv utilising the water supply of the town, which is brought by 

ipes from a river 12 miles distant in the mountains. 

IRELAND: Selfast.—At the weekly meeting of tne Tram- 
ways and Electrical Committee on the 22nd inst.—Sir Robert 
Anderson presiding—the sub-committee appointed to consider 
the desirability of purchasing the Cave Hill and White Well 
Tramway system--the directors of which, it may be recalled, 
were recently seeking Parliamentary powers to run over the 
Corporation's lines in the suburbs of Belfast—reported that they 
recommended the purchase of the system at £60,000. The re- 
commendation was adopted, subject to the confirmation of the 
Council. The intrinsic value of the system was laid down at 
£40,000, but the figure now recommended is that offered by the 
Corporation prior to the company promoting the original bill 
some years ago. The announcement has given much satisfaction 
in Belfast, as it will save the taxpayers the expense of fighting 
the matter out in Parhament. The company wanted another 
£10,000, but the sub-committee of the Corporation would not 
make any advance on the original offer of 260,000. | 

KEADY: Acady Lighting Scheme.—At a meeting of the 
Keady Urban Council, held on the 9th inst., it was agreed that 
an application be made to the Board of Trade for a Provisional 
Order to carry out an electric lighting scheme for the town. It 
was decided to appoint Mr. J. В. Meenan, of Dublin, as engineer 
to prepare the scheme. 

ITALY: Subsidy for Power Station.—The Municipality of 
Asti have granted Messrs. Westerman of Zurich, 300,000 lire 
(about £12,000), for the establishment of a hydro-electric gene- 
rating station in that town. 

LONDON: Sfepney.---At the meeting of the Borough Council 
last week, the Finance Committee reported that thev had 
had under consideration a letter from the L.C.C., intimating 
that their Finance Committee purposed varying the maximum 
period which will in future be sanctioned by them for repay- 
ment of loans for electricity purposes. The existing periocs 
(those in parentheses) and the proposed new periods, are as 
follows :—Freehold land (60 years), 60; buildings (42), 50; 
mains (42), 50; plant (42), 20; house services (42), 12; meters 
(10), 10. The Finance Committee of the Borough Council re- 
ferred the communication to the Electric Lighting Committee, 
and they had furnished them with their observations, together 
with an exhaustive report by the electrical engineers upon the 
sume. In this report, the proposals of the L.C.C. are critically 
and carefully examined, particularly those relating to ‘‘mains, 
"plant," and ''house services," and the conclusion which the 
engineers arrived at was, that if the L.C.C. carry them into 
effect the reductions in the periods for which loans are grantea 
for electricity purposes would operate prejudicially to the suc- 
cessful financial working of such undertakings established by 
borough councils. The Electric Lighting Committee endorsed 
the view of the electrical engineers, and recommended the Finance 
Committee to recommend the Council “to call the attention ot 
the L.C.C. to the points raised by the engineers in their report, 
and to ascertain the views of those borough councils who are 
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electric light undertakers," and also to recommend the Borough 
Council to communicate the action proposed to be taken to those 
borough councils who are electric light undertakers, with a 
view to such authorities taking similar action. 'The Finance 
Committee having considered these views, expressed agreement 
therewith. 

London County Council.—At their meeting on Tuesday it 
was decided that the superstructure of the second portion of 
the Greenwich electricity generating station shall be erected 
without the intervention of a contractor, at a cost of £47,940. 

The Highways Committee reported that they had determined 
the contract with Sieniens Bros. Dynamo Works for the supply 
of motor generators for the tramway sub-stations. "They also 
reported that the seven machines delivered under the contract 
had proved unsatisfactory, and breakdowns entailing very seri- 
ous inconvenience to the tramway service had resulted. The 
company have expressed their willingness to carry out the 
works necessary to put the machines into a thoroughly satisfac- 
tory condition, free of all costs, an offer the committee accepted. 
They had also decided to obtain the remaining seven machines 
not supplied by the Siemens Bros. Dynamo Works, Ltd., from 
the British Westinghouse Manufacturing Company, Ltd., and 
to take steps at the proper time to recover from Siemens Bros. 
Dynamo Works, Ltd., the extra cost entailed by the adoption 
of this course. 

A report by the Highways Committee recommending that the 
construction of a station in Wellington Street, in connection 
with the extension of the Kingsway subway tramways to the 
Embankment, be not proceeded uh. was adopted. This sta- 
tion was in the original scheme, but the grounds for its aban- 
donment are the great depth which passengers would have to 
descend, and that a saving of £20,000 will be effected by not 
constructing the station. Further. the extension of the tram- 
way can be opened in nine months under the new proposal, 
whereas it will take a further nine months to construct the 
station. a 

L.C.C. Tramways.—The total receipts for the year ending 
March 31st, 1907, were £1,372,597, as against £758,C97 for the 
previous year. This great difference is due to the fact that 
during the last year the track mileage has increased from 51 
miles to 114 miles. 

Bermondsey.— The Electricity Committee report that, as a 
result of an inquiry held by Mr. H. E. Kearley, Parliamentary 
Secretary to the Board of Trade, on March 12th and 15th, 
the Board of Trade had decided not to grant the Borough 
Council an order to supply electrical energy in the St. Olave 
district. The report stated that it was dithcult to understand 
why the order was not granted, seeing it was clearly proved 
that the Borough Council is supplying electricity cheaper in the 
former parishes of Bermondsey and Rotherhithe than the London 
company, and, had the order been granted, would have been in 
a position to supply in St. Olave cheaper than either company. 
The only possible explanation would appear to be precedent, or 
rather want of one. During the month of March, 188.854 units 
were generated, which is an increase of 36 per cent. over the 
corresponding period of last year. There are now connected to 
the mains the equivalent of 80,435 eight c.p. lamps. Of these 
4.662 are for public lighting. The Finance Committee estimate 
that if the destructor were closed and all the refuse barged 
away, a saving of £1,984 per annum would be effected. The 
matter has been referred to the General Purposes Committee and 
the Electricity Committee for consideration and report. 

Fulham.—-The Electricity Committee considered it desirable 
that steps should be taken to ascertain definitely the value of 
the Council’s destructor for steam-raising purposes. The elec- 
trical engineer stated that such a test can be made during 
the summer months, provided certain arrangements are carried 
out in connection with the steam pines. The committee have 
instructed the engineer to make the necessary experiments to 
test the value of the destructor for steam-raising purposes at the 
earliest possible date, and report the result. Electric mains 
are to be extended to connect up the new blocks of mansions 
being erected at Hurlingham Court. 

Holborn.-—At present the baths and washhouses are supplied 
by the Metropolitan Electric Supply Co., Ltd., with current for 
lighting purposes. The Baths and Washhouses Committee con- 
sider it desirable that there should be an alternative supply 
available in the case of emergency, and propose that the Charing 
Cross and Strand Electricity Supply Corporation, Ltd., be re- 
quested to make a service connection to the baths installation. 

St. Pancras.—At the last meeting of the Borough Council a 
report was read to the effect that there had been a breakdown 
of the electrical plant, and that the contractors, Messrs. Parsons, 
had offered to put in a new armature at the King’s Road station 
for £500, and to renair the present armatures free, and make 
them run satisfactorily. Councillor Ingram, in moving that this 
offer be accepted, said the turbmes had been over-wrought and 
over-worked. They could not light the streets up unui 8 or 
8.50, because thev had not suflicient power, and it was urgent 
they should get the work done at once to carry out their statu- 
tory obligations. Councillor James moved an amendment that 
outside tenders be obtained in respect to the armatures, and 
that a special committee be formed to report on the condition 
of both turbines. Alderman Matthews, in supporting the com- 


mittee's recommendation, said that the engines in question had 
run since last September, and had generated four million units 
of electricity. They should have three turbines, one as a relief, 
and the late Council should have provided a spare armature. 
Councilor Hickling said that the turbines had done a great 
deal of good work for a long time. The amendment was ae- 
feated, only four voting for it, and it was decided to accept 
Messrs. Parsons' offer. | 

Wandsworth.—The Clerk of the L.C.C. has written to the 
Borough Council with reference to the correspondence which 
has taken place between the two bodies as to testing the pres- 
sure of the current supplied by the County of London Electric 
Supply Co. The company have intimated to the L.U.C. that 
without prejudice to any appeal to the arbitration of the Board 
of Trade which it may decide to make at any future time, it 
is willing to establish as a beginning seven testing stations at or 
near positions indicated by the County Council. The Highways 
Committee of the L.C.C. informed the Borough Council that 
they are of opinion that a further number of testing stations 
should eventually be provided, but they considered that the 
provision of seven stations may be accepted as a comniencement, 
and have accordingly given instructions for the company to be 
called upon to provide these stations. The Borough Council 
are to ask the L.C.C. for information as to the sites of the pro- 
posed testing stations. 

Hackney.—The Electricity Committee have been in nego- 
tiation with the promoters of the North Metropolitan Electric 
Power Supply Bill, and the promoters have agreed to make 
such modifications in the measure as will extend to it the pro- 
hibitive clause inserted in their Act of 1905, viz., ‘That the 
company shall not supply electricity within the Borough of 
Hackney for lighting purposes.” Under the circumstances, the 
committee have decided that on the promoters giving an under- 
taking to amend their Bill, so that they cannot supply elec- 
tricity for lighting purposes in the borough, the petition 
against the measure will be withdrawn. 

Hampstead.—At the meeting of the Borough Council on Thurs- 
day, Councillor Dougall moved ‘‘That the profits on electric 
lighting be not placed to the relief of the rates until the reserve 
and depriciation fund is in a more satisfactory condition." The 
Mayor (Councillor Hendrics) ruled the resolution out of order. 
inasmuch as at the last meeting a sum of £2,130, or the equiva- 
lent of a 4d. rate, was set aside from electric lighting accounts 
for the relief of the rates. Alderman Pritchard suggested that 
the following resolution should be moved instead: '' That the 
question of the amount set aside for reserve and depreciation 
in connection with the electric light undertaking be referred to 
the Finance Committee for consideration and report.” Coun- 
cillor Buckle suggested that an independent auditor should be 
appointed to go through the accounts. Councillor Dougall said 
he found no fault with the accounts. It was the principle 
that he obiected to. Urgency was moved in the matter. and 
the resolution sucgested by Alderman Pritchard was agreed to. 
Councillor Dougall’s name being added to the Finance Сот: 
mittee in connection with this matter. 

Hammersmith.—The Electric Committee of the Borouch Coun- 
cil reported having received a communication from the elec- 
trical engineer (Mr. С. С. Bell) dealing with the work neces- 
sary in order to meet the increasing demands for electricitv. 
Mr. Bell remarked that the most important portion of the 
work would be to increase the capacity of the feeders. This 
would have to be completed early in the autumn, not later 
than September, and it should, therefore, be commenced as 
soon as nossible. After giving in detail the works for the 
outside distributing svstem, which would be necessary (amount- 
ing to £9,377), Mr. Bell said that in order. to defer the heavy 
capital expenditure involved in carrying out the scheme in its 
entiretv, he submitted particulars of the work which he con- 
sidered of premier importance and which should be proceeded 
with at once. The total cost of all the mentioned works is 
£2.415 4s. 10d. The committee stated that thev agreed with 
Mr. Bell, and that the work most urgent, amountine to £2,415, 
must be comnleted before next winter. As the bulk of the 
expenditure was for new mains, and the actual cost would be 
somewhat affected bv the price of copper, thev thought it 
advisable to watch the copper market very carefulfv. Хосп 
the recommendation of the Finance Committee, application is 
to be made to the L.C.C. for sanction to a loan of 211.145 far 
the electricity undertaking. Of this amount expenditure has 
been already incurred of £6,985, and a further sum of £1.226 
is for work, which has been sanctioned by the Council and 
not vet commenced 

LOWESTOFT: Electric Tiuhting Affairs.—At the monthlv 
meeting of the Town Council. held on the 9th inst.. the Light- 
ing Committee recommended that the Council should «wire 
houses (by contract) at a rental of Is. 6d. пег annum per point. 
with 6d. extra per lamp per annum for every lamp beyond the 
first on the same point. Also that an alternative svstem of 
charging be allowed, in which an extra penny per unit. would 
cover the rent of all wires and fittings. The engineer was 
directed to provide a new distributor from Wavenev Road to 
the Bridge, at an estimated cost of £71. This exnenditure was 
provided for in the application to the Local Government Board 
for permission to raise a loan for extensions. 
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MANSFIELD: Light Railway Extension.—The Board of Trade 
have recently confirmed the Mansfield and District Light Rail- 
ways (Extensions) Order, 1907, authorising the construction of 
light railways in the borough of Mansfield, and in the urban 
districts of Mansfield Woodhouse and of Sutton-in-Ashfield, 
and in the rural district of Skegby, in the county of Notting- 
ham, in extension of the light railways authorised by the Mans- 
field and District Light Railways Order, 1901. 

MEXICO: Commercial Conditions іп Mexico.—H.M. Minister 
in Mexico, in reporting upon the commercial conditions in that 
country, refers to the gradual absorption by United States 
capital of many industrial enterprises. The electric tramways 
of the capital, however, are in the hands of a Canadian com- 
pany, whilst those in the rest of the Republic are nearly all 
Mexican owned. The Power and Light Co. of the Federal 
District is Canadian; that at Puebla is in the hands of Messrs. 
S. Pearson and Son, while all other undertakings for power and 
light are controlled by Mexican, German, and American 
capitalists. 

PERSIA: No Demand for Electrical Goods.—The Acting 
British Consul-General at Ispahan (Dr. Aganoor), in his report 
for 1905-6, states in reference to inquiries that are frequently 
made by British engineering, electrical, and other firms, as to 


TENDERS INVITED AND 


AUSTRALIA.—The Tasmanian Postmaster-General’s Depart- 
ment, Hobart, invites tenders by June 17th for common battery 
telephone material. Conditions of tendering may be obtained 
M E Hobart, Sydney, Melbourne, Brisbane, Adelaide, or 

erth. 

In connection with the proposed electrification of the Mel. 

beurne (suburban) steam railways, the Victorian Cabinet have 
sent Mr. T. Tait, chairman of the Railway Commissioners to 
England, to make full inquiries into the question. Amongst 
the lines which it is suggested are to be dealt with are the 
fcllowing :—Melbourne to Brighton, nine miles; St. Kilda, 
three miles; Port Melbourne, two miles; Bexhill, eight miles; 
Caulfield, seven miles; Heildebergh, eight miles; Collinwood, 
twc miles; and others which would bring the total to about 
fifty miles. Mr. Tait will arrive in London in two or three 
weeks' time, and will stay at the Hotel Victoria. 
" BELGIUM.— The Moniteur dea Intéréts Materiels announces 
that tenders will be received up to May 2nd by the Provincial 
Government at Liége for the construction and working of an 
electric tramway. <A deposit of 20,000 francs (£8.0) is required 
to qualify any tender. 

BRIGHTON.—The recommendation of the Electricity Com- 
mittee, reported in our issue for April llth, that a fourth turbo- 
driven alternator should be installed at the Southwark Works, 
and а motor generator at the North Street Works has been 
adoped by the Council. 

CAPE COLONY.—The Cape Gazette announces that tenders 
will be received by the chairman of the Tender Board, Control 
and Audit Office, Parliament Street, Cape Town, up to noon 
on Thursday, May 9th next, for the supply of the undermen- 
tioned wire for the period July Ist, 1907, to June 30th, 1908 :— 
(a) Wire, flat, twin, leading in, 20/10. (b) Wire, twin-twisted, 
taped and braided, 20/10. "The estimated annual requirements 
are 12,000 yards of each class of wire. A few forms of tender 
and specifications are available for British manufacturers at the 
offices of the Commercial Intelligence Branch of the Board of 
Trade, 73 Basinghall Street, Е.С. Delivery is to be made as 
required, the successful tenderer to be in a position to make the 
first delivery within four weeks of the date of commencément of 
the contract, 

CHISLEHURST.—A telephone installation is to be fitted in 
the .Council's offices. 7 

CONSTANTINOPLE.—The Times Commercial and Financial 
Supplement states that several firms, German, Austrian, and 
Belgian, are eagerly competing for the privilege of working the 
electricity concessions recently granted to the Imperial Marine 
Arsenal. At present the chances seem to be in favour of the 
Belgians, but it will surprise no one if diplomatic pressure 
should cause the preference to be given to the Germans. This 
concession is especially interesting as implying the removal of 
the veto which the Palaee.had hitherto placed on the employ- 
ment of electricity in the capital. The tramway company (Ger- 
man), which a few weeks ago secured a prolongation and exten- 
sion of its concession; received at the same time permission to 
electrify its lines; and it is probable that more and more use 
wil be made of this source of power. . 

KIRKCALDY.—The Electric Lighting and Tramways De. 
partment requires a boiler feed pump, having a capacity of 3,000 
gallons per hour. Specifications, &c., from the Borough Elec. 
trical Engineer (fee one guinea, returnable), and tenders to the 
Town Clerk by May 4th; > | 

LIMERICK.— The Local Government Board has sanctioned the 
loan of £5,500 for the extension of the electric lighting station. 
The addition to the plant will include one 250 h.p. multi-cylinder 
gas engine and .dynamo, pressure gas producer, and other 
accessories. 


openings for the introduction of machinery into the Persian 
market, that there is practically no opening for large, heavy, or 
complicated machinery, nor will there be until better roads 
are made or until railways are introduced. 

PERTH: Proposed New T'ramway.—A movement is on foot 
to construct an electric tramway to the summit of Kinnoull Hill. 
А local meeting has been held, and а committee appointed 
to interview Lord Kinnoull and ascertain on what terms the way- 
leave and ground for a terminus on top of the hill would be 
ranted. 

STIRLINGSHIRE: Electric Lighting.—The Board of Trade 
have refused to grant the Provisional Order applied for by the 
Scottish Central Electric Power Co. ‘This company possess. 
statutory powers to supply electric energy in bulk for lighting, 
and in any quantity for power purposes, but have no authority 
to distribute current for lighting purposes. The area concerned 
includes the parishes of Falkikr, Larbert, Grangemouth, Denny, 
Demipace, Kilsgth, and Slamannan, in the county of Stirling, 
except such parts of any of these parishes as are included within 
the burghs of Falkirk, Denny, and Dunipace, or Grangemouth 
and the parish of Curnbernauld in the county of Dumbarton. 
The application of the company had been opposed by the 
Stirling County Council. 


PROSPECTIVE BUSINESS 


LONDON: London County  Council.—' Tenders аге in- 
vited for the erection of two electrically-driven goods and 
service lifts at the Central School of Arts and Crafts, and Lon- 
don Day Training College, Southampton-row, London, now in the 
course of erection. Tenders are also invited for the provision. 
and erection of nine electric ventilating fans at the same insti- 
tute. Particulars are obtainable from the Chief Engineer to 
the Council, Mr. Maurice FitzMaurice, C. M.G., upon a deposit 
of £1 in each case (returnable). Tenders in both cases to the 
Clerk to the Council by April 30th. 

Islington.—The Lighting Committee require a 12-ft. diameter 
fan, driven by a single-phase motor, having a capacity of de- 
livering 300,000 cubic feet of air per minute against a resistance 
of three-eighths of an inch of water. Particulars from the 
Borough Electrical Engineer, and tenders to the Town Clerx 
by May 8th. 

Poplar.—ln a report (the considerations of which has been 


adjourned) upon the proposed extensions at the electricity 


works, referred to in our last issue, the Electricity Com- 
mittee state the suggested extensions are both necessary and in- 
evitable. It is not proposed to proceed with the low tension 
feeder, and the feed-water economiser will be dispensed with, 
while the provision of a chimney will be included in the boiler 
contract, , Revised figures amount to £5,900, апа the 
Electrical Engineer would carry out the work of laying E.H.T. 
cables and boiler foundations, at an estimated cost of £950. 

Nt. Pancras.—' Tenders are invited for arc lamp supplies for 
the ensuing twelve months. Specification and particulars on de- 
posit of £2 (returnable), from the Electricity Department, 57 
Pratt Street,.Camcen Town, London, N.W., and tencers to the 
Town Clerk by May 12th. 

Stoke Newington.—The Finance Committee recommend the 
borrowing of 51.000 for electric lighting extensions. 

Kast Ham.—Plans and specification are being prepared for 
additional cooling plant required for the tramways generating 
station. 

Fulham.—The question of obtaining two additional under- 
feed stokers for the boiler-house of the generating station is 
under consideration. 

LUTON.—The Town Council are prepared to receive tenders. 
for the supply, delivery, and fixing of the tol owing plant at the 
electricity works :—(a) Boiler. superheater, &c.; (b) mechanical 
stokers; (c) 500 kw. steam-driven generator; (d) ccn .ersing 
plant; (е) motor-driven feed pump; (f) pipe work; (4) coal 
bunkers, elevator, and conveyor. Specifications may be cb. 
tained from the Borough Electrical Engineer, and tenders should 


be sent to the Town Clerk by May 3rd. 


MALTA.—Sealed tenders will be received at the office of the 
Receiver-General and Director of Contracts, Valletta, up to 
11 a.m. on May 10th, for the sunvly of a boiler and engine. 
Tenders are to be accompanied with a deposit of £50, to be 
made in the oflice of the Crown Agents for the Colonies, White- 
hall Gardens, S.W., bv tenderers residing in Great Britain not 
having a representative in Malta. Particulars, specification, 
&c., may be obtained on avvlication to the Crown Agents for 
the Colonies, Whitehall Gardens, London, S.W. 

MALVERN.—Tenders are required for supplies during the 
ensuing twelve months. These include bitumen, joint and junc- 
tion boxes. oils, waste and cleaning materials, house fuse-boxes, 
and electricity meters. Tenders should be sent to the chief 
engineer to the Council by April 29th. 

PEMBROKE.—The Urban District Council invite tenders for 
the supply and erection of the following plant :—Section $8: 
High speed reciprocating engine; Section. Т: Direct current 
dynamos; Section U: Switchboard and instruments; Sectior 
W: Accumulators; Section X: Tubular boiler; Section Y : Arc 
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lamps and Gear; Section Z: Arc lamp posts. Particulars may 
be obtained from the Clerk to the Council on deposit of £3, re- 
turnable, and tenders should be sent to the Clerk not later than 
May 4th. 

SHANGHAL.— Tenders are invited by the Municipal Council 
for the supply and delivery, c.i.f. Shanghai, of an 800 kw. 
horizontal steam turbo alternator, single phase, with condensing 
plant. Specifications and forms of tender are obtainable trom 
Messrs. Preece and Cardew, 8 Queen Anne's Gate, Westminster, 
London (fee two guineas, returnable), to whom tenders should 
be sent by May 4th. 

SPAIN.—The Gaceta de Madrid of April 4th contains a copy 
-of a notice inviting tenders, which will be opened on May 8th, 
1907, simultaneously at the “ Palacio Municipal," Pontevedra, 
and at the “ Direccion General de Administration Local," Madrid, 
for the public lighting of Pontevedra by means of electricity for 
the term of fifteen years, in accordance with conditions set forth 
in the Gaceta. Five hundred lamps of 16 candle-power and 
twelve nine-ampere arc lamps will be required. The 
annual rental payable by the municipality is 20,000 pesetas 
(about £714). A deposit of 1,000 pesetas (about £36) is re- 
‘quired to qualify any tender. Local representation is necessary. 

SWITZERLAND.—H.M. Chargé d'Affaires at Darmstadt (Mr. 
F. D. Harford, C.V.O.) reports that negotiations have been pro- 
ceeding for several vears past between the Baden and Swiss 
Authorities for the utilisation of the falls on the Rhine on their 
frontier between Rheinfelden and Augst, by the erection of a 
huge power station for the generation of electricity by turbines. 
It appears now that the District Council of Lórrach, in Baden, 
have approved of the scheme, so that its execution may be 
looked upon as assured. The undertaking is called the Augst- 


Wyhlen power station, and the concessionnaires are the canton 
of the city of Basle and the power-station works of Rheinfelden 
(Baden), which latter works already produce 15,000 horse-power, 
but for the past six years have been obliged to draw largely 
upon the Swiss power station at Bettlau. It is expected that 
the projected power station will produce 24,800 horse-power 
when the Rhine is very low, and 30,000 horse-power when the 
level is higher. 'The weir that is to be constructed will be so 
arranged that the works at the same time form separate Baden 
and Swiss undertakings. The cost is estimated at £360,000. A 
copy of the Frankfurter Zeitung, giving further technical details 
of the scheme, may be seen by those interested at the Com- 
mercial Intelligence Branch of the Board of Trade, 73 Basing- 
hall Street, London, E.C. 

WALTHAMSTOW.—The Electricity and Tramway Depart- 
ments require tenders for stores until March 315%, 1908. These 
are :—Electricity Committee : Cables and jointing materials; 
arc lamp carbons; lubricating oils and grease; lamps; iron- 
mongery and tools; electrical fittings and accessories; engine- 
recom stores. Tramways Department: Paints, varnishes, and 
brushes; car accessories, including steel tyres; castings. Раг- 
ticulars from the Electrical and Tramways Engineer, and 
tenders to the Town Clerk by May 5rd. 

WOLVERHAMPTON.—The Electricity Committee invites 
tenders for the following plant :—(1) Boilers, economiser, feed 
pumps, steel chimney, and feed-water tank. (2) Turbo-alter- 
nator generating sets and condensing plant. The work is 
divided into two contracts, and a fee of three guineas will have 
to be deposited in respect of each, on application to the Borough 
Electrical and Tramways Engineer for copies of specification. 
Tenders should be sent to the Town Clerk by May 2nd. 


: TENDERS RECEIVED AND ACCEPTED | 


AUSTRALIA.—The Queensland  Postmaster-General's De- 
partment has accepted the tender of the Brisbane Electrical 
Company tor 300 telephones, wall sets, branching system, at 
£3; seven switchboards, metallic circuit, for 100 “lines, at 
£47 10s. 

The Western Australian Postmaster-General’s Department 
has given the contract for 1,380 four-way glazed earthenware 
conduits, at 2s. 114. each, 3,500 six-way glazed earthenware 
conduits, at 3s. 1134. each, to Messrs. Piercy, Pitman and Co., 
Belmont, W.A. ` 


The New South Wales Postmaster-Generals Department has ` 


given the contract for the supply of additional material for 
equipment of the multiple branching switchboard at Edgecliff 
рце exchange, at £160, to Messrs. Paton and Russell, 
Sydney. 

. Melbourne City Council has accepted the tender of Messrs. 
Staerker and Fischer, Melbourne, for the supply of flame arc 
lamp carbons at £2,296. i | 

BRISTOL.—The contract for motors and starters has been 
placed with Messrs. Veritys, Ltd. 

CARDIFF.—Messrs. Bruce Peebles and Co., Ltd., have re- 
ceived an order from the Cardiff Corporation for a 250 kw. 
Peebles motor converter. 

CROYDON.—The Corporation has placed an order with the 
British Thomson-Houston Company, Ltd., at £166, for the 
reconstruction of a rotor. 

LONDON: Poplar.—The following tenders have been recom- 
mended for acceptance :—Clark, Chapman and Co., boiler plant, 
£2,100; Western Electric Co., cable, £1.500; and Bruce Peebles 
and Co., 500 kw. motor converter, £1,550. 

London County Council.—The following tenders have been 
accepted :--The tender of Messrs. Т. Larmuth and Co., Salford, 
for eight overhead travelling hand-cranes for tramways sub- 


stations, at £1,429: the tender of the Hadfield Steel Foundry 
Co., Ltd., at £2,875, has been accepted for the special work 
required for the renewal of the tramways permanent way at the 
Elephant and Castle. 

Battersea.—The Borough Council has accepted the tender 
of Callender's Cable and Construction Co., Ltd., to purchase 
scrap copper from the generating station at the rate of £108 
er ton. 

E Paddington.—The Borough Council has accepted the tenders 
of C. Mickleburzh to maintain the electric light installation 
at the Town Hall (exclusive of replacing lamps) for £37 10s. 
per annum, and to maintain the electric fans in the Council 
Chamber, at £5 per annum. 

Fulham.—The tender of Messrs. Kaye and Lens to supply 
during the year for the generating station 2,000 tons of ' Bed- 
worth Peas," at 8s. 5d. per ton, has been accepted. 

MANCHESTER.—The order for the 3, 1, and 2 h.p. sizes 
has been placed with Messrs. Veritys, Ltd., for their new 
b.p. machines. 

NEW ZEALAND.—Seven tenders were received for the 
supply of an electric lighting plant to the Auckland City 
Council. The Australian. General Electric Company was the 
successful tenderer, but, ѕауѕ the Australian Mining Standard, 
upon that company declining to recognise the special conditions 
in regard to bonus and penalties for the installation, the second 
tender of Messrs. Turnbull and Jones, Ltd. (Auckland), was 
finally accepted, at 211.808. 

SALFORD.—The order for the high- and low-speed motors 
up to 5 and 3 h.p. respectively has been placed with Messrs. 
Veritvs, Ltd., for their new b.p. machines. 

WEST: HAM.—The tender of the British Thomson- Houston 
Company has been accepted for the supply of a Tirrill regulator 


at £82. 


COMPANIES’ MEETINGS AND REPORTS 


BALAGHAT GOLD MINING CO.—At the annual general 
meeting last week, Lord Ribblesdale, the chairman, stated that 
the Kolar Mines Power Co., Ltd., in order to increase the scope 
of their operations, had increased their capital by £25,000, 
to provide plant to operate powerful underground hoists 
at the leading mines on the Kolar gold field. The Balaghat 
Co. had taken their full proportion of that issue, for this 
additional advantage was regarded as an economical factor in 
working the mines at greater depths. Warned by a drought 
last year, which put the electric generating machinery out of 
action for a time, the Mysore Government are considering the 
question of enlarging very considerably the storage reservoirs at 
the Cauverv Falls. 

CALCUTTA TRAMWAYS CO.—The acecunts fer the year 
1906 show gross гаће receipts amounting to 2158.856, work- 
ing expenditure £86,918, and a revenue balance, after credit- 
ing sundry receipts. of 272.677. Avainst this there have been 
debited the following amounts :—Debenture interest, interim 
divident, interest on new shares, and interest on preference 
shares, making a total of £46,027 and leaving a balance of 
£26.650. То this must be added the amount brought from 
last vear's account, £701, and interest earned on monies in 


hand, £2.096, making the total sum now to be dealt with 
£29.447, from which the directors recommend a final dividend 
at 4s. 6d. per share, which needs £23,625. Of the balance, 
£5.822 16s. 4d., they propose to allocate to the depreciation 
fund £5,000, and to carry forward £822 16s. 4d. In June 
last a new creation of capital was made in the shape of 5 per 
cent. preference shares, and of these 30,000 of the face value 
of £150.000 were issued, carrying interest from July 1st. This, 
as is shown above, has needed £5,750 to be provided from 
revenue, It was anticipated that some of the extensions which, 
when completed, will add upwards of 50 per cent. to the 
existing street mileage, and for which this new capital was 
raised, would have been in operation, and would have con- 
tributed towards the earnings during the year, but this 
anticipation has not been fulfilled, and although the new plant 
and machinery have undoubtedly contributed towards the large 
increase. which has taken place in the receipts, their full value 
has vet to be realised. 

At the annual mecting held last week, the Chairman said 
that during the last half-vear of 1906 considerable improvement 
hid) been made in bringing down the cost per car mile. and 
as a matter of fact this now stood at within ^32 of the figure 
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in 1905, but with an increased mileage of 500,000 miles. The 
increasing power expenses had been due to the high price of 
«oal, to defects in the condensing plant, and to the larger 
amount of coal needed to provide the increased power through 
the installation of the new alternating-current sets. There had 
also been a large increase in salaries and wages due to the extra 
staff for dealing with the sub-stations and batteries which had 
not been in operation during the previous year. The report 
and accounts were adopted. 

CUBA SUBMARINE TELEGRAPH CO.—The annual meet- 
ing was held in London last week, when it was stated that 
the tratfic for the last half of 1906 has been larger than for 
several years past, the revenue having gradually increased from 
£14,811 in the first half of 1905, to £18,458 in the last half 
of 1£06. The increase during this period has been partly due 
to the political rising in, Cuba, which was followed by the 
intervention of the United States Government. The balance 
available for dividend is £13,994, out of which the directors 
recommend a dividend of 5 per cent. per annum on the ordinary 
shares, and to place £6,000 to reserve. The latter fund now 
stands at £98,000. The chairman stated that a competitive 
cable was shortly to be laid from New York to Colon, touch- 
ing the coast of Cuba, and another between Havana and New 
York, but the board were unable to say how the company’s 
business would be affected. 

KALGOORLIE ELECTRIC POWER AND LIGHTING 
~ORPORATION.—Meetings of the preferred and deferred 
shareholders were held on Tuesday for the purpose of 
sanctioning the scheme of reconstruction тесеп] pro- 
pesed. Mr. Roger W. Wallace, K.C., presided. By 
an agreement dated December 22nd, 1906, and made be- 
tween the old Company and the new Company, the old Com- 
pany agreed to transfer to the new Company the whole of its 
property and undertaking. The assets of the old Company now 
consist of 150;009 fully paid preference shares of £1 each, and 
100,000 fully paid orainary shares of 10s. each in the capital 
of the new Company to be received by the old Company as the 
purchase consideration under the said agreement. by the said 
ayreement the new Company agreed to take over, pay and dis- 
charge all the debts, liabilities, and engagements of the old 
Company. The 150,000 fully paid preference, and 100,009 fully 
paid ordinary shares of the new Company to be received as the 
purchase consideration for the undertaking, property, rights, and 
privileges of the old Company shall be distributed among the 
members of the old Company in following manner :—Each share- 
holder in the old Company will receive one preference share of 
the new Company in respect of each preferred share of the old 
Company held by him, and one ordinary share of the new Com- 
pany in respect of each two preferred shares of the old Com- 
pany held by him, and one ordinary share of the new Company 
in respect of each deferred share of the old Company held by 
him. The scheme was sanctioned and the assent of the Court 
is now only necessary. The rew Company's affairs are in a 
very satisfactory condition. г 

OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY 
CO.—Presiding at the annual meeting in London last week, Mr. 
E. Gareke, the chairman, said the number of passengers carried 
during 1906 was 6,000,000, or 200,000 more than in 1s05. The 
percentage of expenses to receipts had dropped from 72:4 to 67:8, 
and whilst the average receipt per passenger had sughtly іп. 
creased, the average expense had decreased. The accounts show 
revenue amounting to £31,609 (£1,500 in excess of 1905), and 
the net profits amount to £7,800 (£1,600 in excess of 1905). 
Dividends of 5 per cent. on the preference shares, and 6 per 
cent. on the ordinary shares are recommended in tue report, 
£2,000 being placed to depreciation, and £494 carried forward. 
The report and accounts were adopted, and Mr. Garcke and 
Mr. Whittaker were re-elected directors. 

POTTERIES ELECTRIC TRACTION CO.—The report for 
1906 shows a total revenue of £109,266. The trattic receipts 
amounted to £94,874, an increase of £4,609 over the previous 
year. The balance available for dividends is £27,666. А divi- 
dend on the 5 per cent. cumulative preference shares is recom- 
mended, and a 4 per cent. dividend on the ordinary shares. 
£2,500 is set aside to renewals, and £2,500 to depreciation and 
reserve. 27.765 has been expended during 1906 upon renewals 
and repairs of the permanent way, of which amount £6,288 has 
been charged to revenue. The balance has been placed in sus- 
pense pending the creation of a renewal fund. ‘The £10 ordinary 
and preference shares have been split into ten shares of £1 each. 

At the meeting on Tuesday, when Мг. С. Е. W. Corn- 
walls West, the chairman, presided, the report and account 
were adopted. Dealing with the increase in repairs and main- 
tenance, he said that if electrical engineers 10 years ago had 
known as much about electric traction as they do now, they 
would never have suggested the life of permanent way to be 
from 17 to 20 years, neither would they have used 85 lb. rails 
or made a single line with passing-places where they could 
have made a double line. However, the directors had to find 
a way out of the difficulty in the interest of the shareholders. 
The board' was unanimous that it would be bad policy to touch 
the reserve fund for meeting depreciation of the company's 
property, and had come to the conclusion that the best method 
of meeting the, situation was to inaugurate a new fund to be 
called a renewals fund. It was probable that the company 


would have to spend some £10,0000 or £11,000 in renewing 
part of the permanent way in the near future, for it was 
proposed to lay a much heavier rail than hitherto. The chair- 
man further stated that the question of finance had cost the 
board considerable anxiety during the past year, for at the- 
end of 1906 they were £3,100 overdrawn at the bankers. The 
company's shares were, unfortuntely, at present at a discount,. 
and unless the Articles of Association were altered, no further 
debenture could be issued until further shares were issued. 
It had therefore been necessary to arrang an over-draft with 
the bankers against the security of the company's holding on 
the North Staffordshire Tramway Co. 

RAND CENTRAL ELECTRIC WORKS.—At an extraor- 
dinary general meeting on Tuesday, the agreement with the 
Victoria Falls Power Co. was confirmed. 


National Physical Laboratory.— T'he Times states that the 
committee appointed under the chairmanship of Mr. Gerald 
Balfour to inquire into the work now performed at the National ` 
Physical Laboratory has been engaged for some weeks in taking 
evidence, and will continue to do so The witnesses examined 
have been Dr. Glazebrook, director of the laboratory; Dr. Percy 
Frankland, F.R.S., president of the Institute of Chemistry ; 
Sir William Ramsay, F.R.S., vice-president of the institute ;. 
and Mr. Bertram Blount, F.I.C. Mr. С. C. Upcott, of the 
Treasury, is secretary to the committee. 


Communication between France and England.—W ith reference 
to our note upon this subject last week, Mr. Henniker Heaton, 
M.P., has received trom the Postmaster-General statistics show - 
ing the growth of telephonic and postal business between Eng- 
land and France. Public telephonic communication with France 
was first established in 1891, and in the year 1891-2, 16,551 
messages were sent to France and 9,060 received from France. 
For the year 1905-6 the respective figures were 45.940 and 
45,620. The amount collected in the United Kingdom from - 
the Anglo-French telephone services was £6,632 in 1891-2 and 
in 1905-6 £16,466, the charge being 8s. or 10f. for three- 


minutes' conversation. 


Crystal Palace School of Engineering.—Sir Alexander 
Kennedy, F.R.S. (president of the Institution of Civil. 
Engineers), awarded the certificates to students of this school of 
engineering on Friday. The examiner of the electrical section 
reported that he tound the work well maintained. Sir 
Alexander Kennedy, in his speech, said that the one thing 
that was fatal to the probability of success of an engineer in 
practical work was the idea that he should specialise when he: 
was very young. Nearly all the men who were best known in 
the engineering profession were not working at the particular 
branch at which they started, and he advised the students ot 
the school not to narrow their ideas to one particular branch, 
and there was no doubt that the best thing was for each 
student to endeavour to become a thorough all-round man. 


New Post Office Clause in Tramway Bills.—The deputation 
referred to on p. 681 of our last issue, with reference to the 
proposed new clause in Tramway Bills, giving the Postinaster- 
General the compulsory use ot tramway standards for tele- 
graph and telephone wires, duly waited upon the Postmaster- 
General on Friday. There were represented the London 
County Council and the Corporations of Glasgow, Liverpool, 
Sheffield, Manchester, Salford, Leeds, Reading, Sunderland, 
and West Ham, and about fifty others. The point raised was 
that such far-reaching proposals should not have been presented 
so late in the Session, but should have been submitted direct 
to the municipalities before being presented to Parliament. 
The Times states that it was pointed out that the Board of 
Trade had made regulations for guarding against accidents by 
compelling the erection of guard wires over the trolley lines. 
where there was danger of telegraph and telephone wires fall- 
ing or being blown over a trolley line. Tramway authorities. 
were generally of opinion that these guard wires added to the 
public danger rather than diminished it, and they thought the 
time had arrived when the question should be considered 
whether the public was amply protected from accident from the 
cause just mentioned, and whether it was just that tramway 
authorities should. be compelled to pay the whole cost of pro- 
viding this protection. It was not the expense of erecting 
guard wires or even paying the cost of putting in fuses and 
heat coils for the protection of the property of the Postmaster. 
General which they were fighting against. Their desire was to 
come to some arrangement whereby the public might be pro- 
tected against accident, and they trusted the Post Ofħce- 
authorities would meet them in a reasonable spirit and do 
everything possible to further the object they had in vi^- 
They suggested, however, that any legislation dealing with: 
this subject ought to be by way of риё Bill, general in its 
character, rather than by private Bill dealing with localities 
in detail. The Postmaster-General, in reply, stated that his 
department would carefully consider the points raised by the- 
deputation, and promised to arrange for a further conference, 
with a view to coming to an amicable arrangement with the: 
representatives of the municipalities. 
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PARLIAMENTARY INTELLIGENCE 


BRIGHOUSE CORPORATION.—This omnibus Bill was 
before the Police and Sanitary Committee of the House of 
Commons last week. Part II. gave powers for the better 
management of the electricity undertaking, such as the applica- 
tion of the standby clause, consumers to give notice before re- 
moval, the supply of fittings, &c., and the alteration of the 
period of making up the accounts of the department from De- 
cember 315% to March 3lst. An extension of the electricity 
undertaking is also contemplated. There was no opposition, 
but record may be inade of the emphatic protest made by the 
Local Government Board before the Committee—and concurred in 
by the Committee—against the system of bank overdrafts which 
has hitherto been practised in connection with the department, 
in common with other departments. At present there is an 
overdraft of £3,854 in respect of the electricity department. 


CENTRAL LONDON RAILWAY.—The application for an 
additional provision to this Bill, given in our issue for April 
4th, has been referred to the Standing Orders Committee for 
а decision on the usual ground of late notice. 


COVENTRY CORPORATION.—A petition for an additional 
rovision to the Coventry Corporation Water Bill has been 
þodeed. It gives the Corporation authority to supply electrical 
energy in neighbouring areas, to apply the standby clause, &c. 
Owing to late notice, this portion of the Bill will, as usual, go 
before the Standing Orders Committee. 


GREAT NORTHERN AND CITY RAILWAY.—A Committee . 


of the House of Commons considered this Bill last week. It 
proposes an extension of time for putting into effect the powers 
granted in 1902 for the extension of the existing line from the 
present terminus in Moorgate Street to Lothbury, and inci- 
dentally the revival of powers for the acquisition of land. The 
` only opposition was at the instance of the City Corporation, who, 
by evidence on the part of Mr. A. C. Morton, M.P., objected to 
the influx of the large number of passengers at the Bank 
which would follow the construction of the line. He expressed 
the opinion that the company wished for further capital, and 
had gone this way to secure it. The Committee passed the 
preamble of the Bill, and refused a clause stipulatung that a 
substantial commencement should be made with the work within 
а specified period. The cost of extension will be about £200,000, 
and it may be mentioned that the promoters have spent £34,000 
on the preliminary expenses in connection with it. 


HULL CORPORATION.—The Kingston-upon- Hull Corpora- 
tion Bill has been passed by the Police and Sanitary Committee 
of the House of Commons. The electrical interest in the 
measyre is a proposal to substitute a short length of double- 
track electric tramway for some existing track at а cost of 
£1,000, which sum it is sought to borrow for a period of thirty 
years. 


INTEREST OUT OF CAPITAL DURING CONSTRUC. 
TION.—In our issue for March 28th, p. 568, we reported the 
proceedings before the Unopposed Committee of the House of 
Commons in connection with the North-East London Railway 
Bil, under which it was proposed to pay interest out of 
capital during construction at the rate of 4 per cent. instead 
of the hitherto standard of 3 per cent. As we mentioned in 
our previous report, the Committee decided against this, but 
the Bil was postponed for the adjustment of some minor 
matters. When the measure came on for further consideration 
on Thursday, the promoters sought to reopen the question of 
the rate of interest, but the Committee refused. The clause 
in the original Act of 1905 which specified a time within which 
a substantial commencement should be made with the works, 
having been adjusted to coincide with the extension of time 
granted by the Bill for other purposes, and also an adjustment 
of the period during which interest may be paid out of capital, 
the Bill was ordered to be reported for third reading. 


NATIONAL PHYSICAL LABORATORY.—A return relating 
to the National Physical Laboratory has been ordered to lie 
upon the table of the House of Commons. 


PATENTS AND DESIGNS (CONSOLIDATION) BILL.—A 
Bill with this title has been introduced in the House of Com- 
mons by the Government. It has for its object the consolidation 
of the ''enactments relating to patents for inventions and re- 
gistration of trade designs and certain enactments relating to 
trade marks." The Bill was read a first time on Thursday. 


PROGRESS OF ELECTRICAL BILLS.—The Oxford and 
District Tramways Bill was read а third time and passed in 
the House of Lords on Tuesday. 

The Richmond (Surrey) Electricity Supply Bill was read a 
third time and passed in the House of Commons on Thursday. 

The Middlesbrough Corporation Bill was read a third time 
in the House of Lords, and passed on Tuesday. 

The North Metropolitan Electric Power Supply Bill was 
read a second time in the House of Commons on Tuesday. 


WEST RIDING TRAMWAYS.—This Bill was passed by the 


Unopposed Committee of the House of Commons on Thursday. 
We gave its objects in our issue for March 14th. 


MISCELLANEOUS CITY NOTES 


ANGLO-AMERICAN TELEGRAPH CO.—The directors have 
declared an interim dividend for the quarter ending March 
ólst, 1907, of 155. per cent. on the ordinary stock, and £1 10s. 
per cent. on the preferred stock, less income tax, payable on 
May 1st. 

ARMSTRONG, WHITWORTH AND CO.—A dividend of 
10 per cent. for the six months ending December 515, 1906, 
has been declared. 

BASTIAN METER CO.—The reduction of this company's 
capital from £50,000 to £20,255 10s., has now been registered 
by the Registrar of Joint Stock Companies. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO.—An in- 
terim dividend of 7 per cent. per annum has been declared 
upon the deferred ordinary stock for the half.year ended 
December 31st, 1906. 

COLOMBO ELECTRIC TRAMWAYS AND LIGHTING.— 
A dividend of 24 per cent. free of tax is recommended for 
1906. The sum of £5,523 is transferred to the general reserve 
and renewal fund, and £872 carried forward. 

CUBA SUBMARINE TELEGRAPH CO.—A dividend at the 
rate of 5 per cent. per annum has been declared for the past 
half-year. 

DIESEL ENGINE CO.—The capital of this company is to 
be reduced from £500,000 to £137,500. 

MONTREAL LIGHT, HEAT, AND POWER CO.—A divi- 
dend at the rate of 5 per cent. per annum for the three months 
ending April 30th, has been recommended. 

NATIONAL ELECTRIC CONSTRUCTION CO.—A dividend 
of 10 per cent. is recommended for 1906. 

PRIMITIVA GAS AND ELECTRIC LIGHTING СО.—А 
final dividend of 44 per cent. on the ordinary shares (free of 
E making 7 per cent. for the year, has been recom- 
mended. 2 toa 

THE GREAT NORTHERN TELEGRAPH CO., LTD.—The 
directors recommend a dividend and bonus of 20 per cent. in 
all (including 5 per cent. already paid), for 1906. It is also 
recommended that £55,555 be set aside to the reserve fund, and 
£22,222 to the dividend equalisation fund. 

THE ORIENTAL TELEPHONE AND ELECTRIC CO., 
LTD.—A final dividend of 4 per cent. is recommended on the 
ordinary shares, making 7 per cent. for the year. 

THE TELEPHONE CO. OF EGYPT.—A further dividend of 
5} per cent. upon the deferred shares, making 74 per cent. for 
1906, has been declared. £5,000 has been transferred to reserve 
and £2,082 carried forward. 


The Engineering Societies' Building, New York.— 
In connection with the inauguration of the Engin- 
eering Societies’ Building, at 29, West "Thirty-ninth 
Street, New York, on April 16th to 19th, the following 
cablegram was despatched to New York on Friday 
last, and was read out by the Chairman, at the 
smoking concert of the Electro-Harmonic Society :— 


While holding the last concert of their twenty-first season 
this (Friday) evening, the four hundred and seventy members 
and friends of the Electro-Harmonic Society of London, under 
the chairmanship of Major O’Meara, the newly-appointed en- 
gineer-in-chief of the General Post Office, send cordial greet- 
ings to those attending the informal smoker arranged for the 
same evening in connection with the formal inauguration of the 
United Engineering Building. Floreat. May the fumes of our 
tobacco be wafted west and commingle with yours on this 
auspicious occasion! 


It will be remembered that the building was given 
by Mr. Andrew Carnegie to the three founder Engin- 
eering Societies of America, representing the electrical, 
mechanical, and mining engineering professions. 


Car House Fire in New York.—Some further details of the 
fire which occurred on April 8th in the combined power and car 
houses of the New York Haitway Co. at Seventh Avenue, and 
destroyed nearly the whole structure and its contents, are given 
in the Street Railway Journal. The. fire started in the end of 
the building use for the storage of cars at Lenox Avenue, and 
spread to its north and west wings. Mr. Root, the general 
manager, after a careful examination of the unions, ordered the 
power plant, situated in the part of the premises not destroyed, 
to be shut down, and power was supplied from the company's 
other power houses. Two large cracks were found in the north 
wall of the dynamo-room, and it was feared that if the 
machinery was kept running the wall would collapse. The 
work of shoring up the wall with timbers was commenced imme- 
diately after the flames were quenched. The damage is esti- 
mated at about £300,000, and altogether 317 cars were destroyed. 
A sad feature of the fire was the loss of а member of the New 
York Fire Brigade, who was buried in the ruins of а falling 
wall. 
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MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.—A junior assistant engineer is wanted in 
the business development department of the Birmingham Cor- 
poration Electricity Supply undertaking. Further particulars 
in an advertisement. 

Battersea Polytechnic require an assistant lecturer in physics 
and electrical engineering. (See an advertisement.) 

‘the West mam ‘Town Council have made the fol- 
lowing appointments:—Mr. Blake, late of the County of 
London Llectric Supply Co., as mains assistant, at a salary of 
£150 per annum; Mr. Mackenzie, of the Glasgow Corporation, 
as boiler-house foreman superintendent at a salary of £3 a 
week; and Mr. J. H. Eades, of the Charing Cross Supply Co., 
2s mains draughtsman at 38s. per week. 

PERSONAL.—Mr. Percy Rosling, M.I.E.E., for a number 
of years manager of the Leeds oflice of the British Thomson- 
Houston Co., Ltd., Rugby, and recently on the staff at the 
head office, Rugby, is leaving shortly for Australia to accept 
-a very тез position. Оп the departure of Mr. Rosling 
from Rugby he was presented, on behalf of many of his 
friends on the staff of the B.T.H.Co., with a beautiful silver 
rose-bowl of an unconventional pattern and style. 

MESSRS. MOUNTAIN AND GIBSON, LTD.—This firm, 
whose headquarters are at Elton Fold Works, Bury, Lancashire, 
have removed their London offices to Albert Buildings, 49 
Queen Victoria Street, London, Е.С. Telephone No. 2023; 
telegraphic address, ''Girders," London. The care of the 
London sales department will be in the hands of Mr. F. W. 
Newman, director, as heretofore, but owing to the increased 
volume of business he 
Lawrance, director from the works, who will attend more 
particularly to the engineering and technical work. Owing to 
the large and rapid development of their, business some exten- 
sive additions have been made to their works at Bury. 

PHCENIX DYNAMO MANUFACTURING CO0.—We have re- 
ceived from this firm a copper tray as а reminder of their 
manufactures, which can be used as an ash or pen tray. The 
company are issuing this to their customers. 

SUNBEAM LAMP CO.—For the convenience of their Man- 
chester clientile, this firm will open a depót at 10 Victoria 
Buildings, St. Mary's Gate, Manchester, where ample stocks 
of the well-known ''Sunbeam"' lamps and various fittings and 
electrical material of which the company are manufacturers and 
suppliers will be kept. Mr. J. H. Beech, late district superin- 
tendent for the Edison and Swan Co., has been appointed 
manager of this branch, and to whom all inquiries from the 
district should now be sent. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c. 


А composition of 7s. 6d. in the pound has been agreed to in 
the bankruptcy of T. E. Raymond Phillips, electrical engineer, 
of Liverpool. 

A meeting of the Raymond Phillips Electric Railway and 
Tramway Equipment Co., will be held at 9 and 10 Fenchurch 
Street, ndon, on Monday, May 27th, at 5 o'clock, to receive 
the liquidator's account of the winding up. 

A meeting of the shareholders of the British Pioneer Electric 
Light and Power Co. of India, Ltd., will be held at 55 New 
Broad Street, London, at 2 p.m., on May 22nd, for the pur- 
pose of hearing the liquidator's account of the winding up. i 

A winding-up order has been made against the British Electric 

uipment Co., of Danes House, 265 Strand, London. 

he liquidator’s account of the winding up of the Hillgrove 
and Armidale Electrical Corporation, Ltd., will be given at a 
meeting of the shareholders at 15 South Place, Finsbury, 
London, on May 16th, at 12 o'clock. 

The liquidator’s account of the winding up of the Motor and 
Electrical Engineering Co. (Leeds), Ltd., will be given at the 
offices of Messrs. W. S. Blackburn and Co., Central Bank 
Chambers, Infirmary Street, Leeds, on May 24th, at 5 o'clock. 

The trustee has been released in the bankruptcy of A. J. Earp, 
trading as an electrical engineer at 12 Palmerston Road, Bos- 
combe, Bournemouth. 

Orders for the compulsory winding up of the Consolidated 
Mines, Ltd., and the Improved Electric Supplies, Ltd., have 
been made. 


NEW PUBLICATIONS 


‘‘Agglutinants of all Kinds for all Purposes." Ву Н. C. 
Standage. (London: Archibald Constable апа Со., Ltd.) бв. 


net. , 
* Elektrometallurgie des Eisens." By Dr. Bernhard Neumann. 


Monographien über angewandte Elektrochemie, No. XXVI. 
(Halle a.S.: Wilhelm Knapp.) M.7. 
“Fuel, Water, and Gas Analysis for Steam Users.” By John 


B. C. Kershaw. (London: Archibald Constable and Co.) 8s. 
‘Glues and Gelatines." Ву R. Livingston Fernbach. (London: 

Archibald Constable and Co., Ltd.) 10s. 6d. net. 
“Proceedings of the American Institute of Electrical En- 

gineers," March, 1907. (New York: The Institute.) 50c. 


will be joined by Mr. N. M«L.. 


CATALOGUES AND PAMPHLETS RECEIVED 


CABLES AND WIRES.—In case it might be inferred from 
our notice (ELECTRICAL ENGINEERING, March 21st, p. 540) that 
Messrs. W. T. Glover and Co.'s new cable catalogue only re- 
ferred- to flexibles, we have been asked to state that the list 
in question includes, in addition to flexibles, wire and cables 
of the ordinary type suitable for almost all purposes. 

CHEMICAL SPECIALITIES FOR CABLE WORKS, &c.—We 
have received from Messrs. Fieber and Krack, of Chiswen 
House, Finsbury Pavement, who are the London agents of Carl 
Cordes, several pamphlets describing chemical preparations of 
us» in the electrical industry. Опе of these is a new insulating 
compound known as ''Cordin," which remains tough down to 
low temperatures, but is otherwise similar to resin. Other 
articles include special soldering materials for electrical work, 
a metal cement tor insulators, &c., a protective dressing for 
commutators, and various impregnating and filling in insulating 
compounds. We may mention that the firm are anxious to 
appoint sub-agents for the principal towns in this country. 

ELECTRICAL ACCESSORIES FOR COLLIERIES.—4A new 
list from Messrs. John Davis and Son, of Derby, deals with 
special types of motor starters, pene switches, fuses, circuit 
breakers, junction boxes, and all apparatus which is required 
in conjunction with the distribution of electric light and power 
in collieries. 

ELECTRIC IGNITION APPARATUS.—Messrs. Watlington 
and Co. are putting on the market a system of electrical ignition 
for internal combustion engines of American origin, which is 
new to this country. The principal feature of the system 
is the employment of separate coils for each cylinder contained 
inside the enlarged heads of the sparking plugs, so that no high- 
tension wiring is required. The single trembler and a condenser 
are contained in a separate box, and a contact maker of the 
ordinary type is used for timing the cien The. current con- 
sumption № given as 0'3 ampere for a four-cylinder .engine run- 
ning a normal speed. ` 

ELECTRIC RADIATORS.—A leafiet has been recently issued 
by the Carron Company, illustrating a handsome and substan- 
tial form of electric glow radiator, with ornamental cast-iron 


rame. : | 

FIRE EXTINGUISHERS.—The Valor Co., Ltd., have issued 
some new booklets dealing with their ' New Era” fire extin- 
guishers, to which we referred on p. 181 of our issue of 
January 24th. 

OZONE APPARATUS.—An illustrated descriptive pamphlet 
from Ozonair, Limited, contains details of the combined ozone 
producing and ventilating apparatus which is the speciality of 
the company. The ozone is produced by the action of а 
‘silent ” discharge obtained by means of condensers. When the 
apparatus is used in conjunction with a continuous-current cir- 
cult, an auxiliary motor-driven converter is used. An interest- 
ing resumé of the numerous industrial applications of ozone is 
given, with a description of several types of the combined 
ozoniser and fan, some of which are particularly compact. 


ELECTRIC HEATING ON BOARD SHIP 


ESSRS. О. C. HAWKES, Ltd., have now standardised 
а special series of designs of electric heaters for use on 
board ship. The heaters are constructed on the firm’s ‘‘induced 
draught ” principle, employed in their ordinary heaters, and 
are specially designed to withstand the effects of vibration, salt 
atmosphere, and rough usage, and have no íragile parts likely 


to need replacement. The accompanying illustration represents 
one of the numerous patterns specially intended for marine pur- 
oses. The overall height is 14 in., and the width only 9 in. 
he standard size consumes 500 watts, and tests have shown 
that with this expenditure of energy the temperature of a 
cabin 10' x10’ x8’ can be raised 109 E in fifteen minutes. 
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NEW COMPANIES 


ALUMINIUM CORPORATION.—This company has been re- 
gistered with a capital of £500,000, to acquire certain freehold 
lands, water rights, and properties comprised in agreements 
with the North Wales 


les Power and Traction Company, the Law 
Debenture Corporation, and the Aluminium Syndicate, and to 
carry on the business of aluminium manufact 


urers and dealers, 
electricians, &c. The first directors are : Hon. Sir J. Sivewright, 
W. Beardmore (chairman of Wm. Beardmore and Co., and 
director of Vickers, Sons, and Maxim), Е. Manville, and W. A. 
Smith (Argyle 


Motors, Ltd.). Registered oflices, Basildon 
House, Moorgate Street, Е.С. 


ANGLO-NORWEGIAN ALUMINIUM CO. 
a capital of £10,000, to acquire and utilise t 
tainable at the Vigeland Falls, on the Otterdal River, near 
Christiansund, Norway, for the purpose of manufacturing 
aluminium and other electro-chemical or metallurgical products ; 
to adopt agreements (1) with V. Brug, and (2) with J. C. 
Hawkshaw. 

BRITISH ELECTROMOBILE CO.—Registered with a 
capital of £25,000 to acquire the business of electrical engineers 
and motor-car makers, now carried on by Carl Oppermann 
Electric Carriage Co., and to acquire certain inventions relating 
to electrical appliances. First directors: В. Mickel, A. Ken- 
nedy, D. Watson, C. T. J. Oppermann, and C. F. G. R. 
Schwerdt. Registered offices, 1 Queen Victoria Street, E.C. 
DUMBARTON BURGH AND COUNTY TRAMWAYS 
COMPANY.—Registered with a capital of 2120.000 in £1 


—Registered with 
he water-power ob- 


shares. Subscribers :—K. A. Scott Moncrieff, engineer, Salis- 
bury House, London; Carleton F. Tufnell, underwriter, Salis- 
bury House, London; E. Reeves, Salisbury House, London; 
К. R. Reeves, engineer, Salisbury House, London: Kenneth 
Sanderson, W.S., 15 York Place, Edinburgh; W. T. Purves, 
C.E.. 53 York Place, Edinburgh: and William Abbott, clerk, 
Salishury House, London. Registered office:—15 Pork Place, 
Edinburgh. 

PREMIER ACCUMULATOR COMPANY, LTD.— This com- 
vany has been registered with a capital of £4.000 in £1 shares, 
of which 11.000 shares are 7 per cent. cumulative preference. 
The company acquires the business carried on at Northampton by 


unty Council Gazette" of ? 
, The Gazette, which is published week 
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A. Schanschieff and Н. Stephens. The company’s repist » 
are at Cattle Market Road, Northam ian M M 
UNITED DELTA ENGINEERS. h 


egistered with a capita] 
of £200,000, to carry on in Egypt and Soudan the business of 
mechanical, electrical, &c., engineers. Registered offices, 2 Ward. 
robe Place, Doctors' 


Commons, E.C 


Wireless Telegraphy 
efforts of Captain W 
less Telegraph Co., 
ment have failed. 


in Australia.—We understand that the 
alker, representative of the Marconi Wire. 
to get a contract with the Federal Govern. 
So far, vue Australian Postmaster-General 
has declined to adopt any system, preferring to wait until 
further information is obtained regarding the systems nox 
used in other parts of the world. E 
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TENDERS INVITED. 
COUNTY OF LONDON. 
[THE LONDON COUNTY COUNCIL invites Tender 


for the manufacture, delivery, and erection of 
tramways clectricity generating station, 
tension switchgear for five tramwa ан 6G) high 
and low tension switchgear for three tram ways substations (with galleries). 
Full particulars, and also inform: tion as to the conditions to be observed hy ten. 
derers will be given in the“ London Co uth April i 
ains particulars of all the tader 
tained from Messrs. P, s. King Å Sas, 
minster, S.W., price Id., post free, He, an 
a prepaid subscription of бх, 6d. Tenders must bs 
upon the oficial forms, to he obtained from the Clerk of the Council, Counts 
Hall, Spring Gardens, S. W., upon payment to the Cashier of the Council of the 
sum of £? for each specification, set of drawings, &c., aud no tender will he 
received after 10 a.m. оп Tuesday. Tth May, 1907, as rewards fuel econinisem 
snd lith June, 1907, as regarde high and low tension sWitchyear (hotli tenders) 
The Council does not bind itsclf to accept the lowest or any tender. 


G. L. GOMME, 


| Clerk of the London County Courel 
County Hal, Spring Gardens, S.W., 
22nd April, 1997, 


ТОВ SALE.—50 GLASS BOX ACCUMULATORS 
and 


200 INSULATORS and other ELECTRICAL PLANT.—Adires. 
MANAGER, Spa Hotel, Tunbridge Wells. 


t f (а) six fuel economisers at it 
East Greenwich ; (b) high and iow 
ys sub-stations (with hasements; 


| ly, cont 
invited by the Council, and ean be ot 


2 and 4, Great Smith Street, Wes! 
issue, or for the whole year 
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THURSDAY, APRIL 


25, 1907. [PRICE SIXPENCE. 


SUMMARY 


Ах article by Mr. А. P. TROTTER criticises some of 
the definitions and statements in Mr. J. D. MACKENZIE'S 
paper recently read before the Glasgow Local Section 
of the Institution of Electrical Engineers, on *' Illu- 
mination and Some Illuminants,"" and points the neces- 
sity for.aecuracey in the definition of photometric 
quantities. (Page 708.) 

AT the general meeting of the Manchester Local 
Section of the Institution of Electrical Engineers Mr. 
M. В. FELD was elected chairman for the · ensuing 
session. (Page 708.) 

AT the last two sittings of the Wireless Telegraph 
Committee evidence was given by Mr. J. Gaver, 
C.B., on behalf of the Post Office, and Sir Oliver 
Lodge, F.R.S., on behalf of the Lodge-Muirhead Wire- 
less Telegraphy Syndicate. Both expressed strong 
approval of the Convention, and their combined evi- 
dence forms an interesting brief résumé of the history 
of wireless telegraphy. (Page 709.) 

The concluding portion of Mr. W. L. SPENCE'S paper 
on the Mechanism of Power Transmission from Electric 
Motors dealt in a practical way with various forms 
of self-contained reducing gears, planetary gears, chain 
drives, worm gearing, and continuously variable speed 
devices. (Page 713.) 

Тнк latter part of Mr. C. Е. бмїтн'з paper on the 
determination of losses in motors, recently read before 
the Manchester Local Section of the Institution of 
Electrical Enginers, is devoted to alternating current 
Induction motors, and, after classifving the different 
losses met with, discusses a number of methods by 
which each group of losses сап be separately deter- 
mined. (Page 716.) 

ProFEssoR A. SCHWARTZ submitted a ‘paper on 
“ Flexibles, with Notes on the Testing of Rubber," 
at the Institution of Electrical Engineers, last Thurs- 
day. He described a large number of tests which he 
had made, some of which were undertaken at the 
instance of the Wiring Rules Comninittee of the Insti- 
tution of Llectrieal Engineers. The paper dealt with 
the subject very fully, and also described some of fhe 
surface wiring systems with flexibles used on the Con- 
tinent. An appendix to the paper gave extracts from 
American, French and German wiring rules on the 
subjeet. In the discussion which followed, Mr. C. 


P. Sparks, Mr. А. Waaier, Mr. Н. Human, Mr. M. 
O’GorMAN, and other speakers took part. The con- 


census of opinion was distinctly in favour of the use 
of pure rubber insulated flexibles in preference to vul- 
canised, and that in general the quality of indiarubber 
was becoming more unreliable vear by year. We com- 
mence an abstract of the paper on page 719. 
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AN interesting experiment with an extensible gauge 
tramcar truck is now being carried out at Bradford. 
The gauge of the Bradford tramways is 4 ft., the Leeds 
tramways are 4 ft. 84 in. gauge, and this truck is de- 
signed to run over both systems. А description of the 
truck is given on page 723. 

THE new central battery telephone exchange opened 


at Paddington last month, to replace the old magneto. 


exchange, is described by Mr. E. A. Lamraw. fA 
modification has been made in the wstrat in-coming 
order-wire junction circuits by means of which the 
junction operator cannot ring the wanted subscriber 
if the originating operator has failed to make the con- 
nection to the junction assigned to the call. Another 
addition is the provision of indicators on the four- 
party-line ringing keys, so that if an operator has to 
ring а subscriber a second time, the indieator informs 
her which key was last depressed. In the design of 
the switehboard frame, а new fire-proof construction 
has been adopted, and details are also given in the 
article of the arrangement of the arrester and fuses 
on the main distributing frame, and the type of cell 
adopted for the Central Battery. / (Page 724.) 


AN improved form of automatic switch, actuated by 
a clock, which can be fitted with an attachment to 
prevent its working on certain days of the week is 
described on page 730. 


THE hearing of а long case regarding the patents for 
alumino-thermal methods of welding applicable ,to 
tramway rails was concluded last week, but judgment 
was reserved. The plaintiffs were Messrs. THERMIT, 
Lrp., who sought to restrain an alleged infringement 
of some of their patents by the proprietors of a welding 
material known as weldite. The conclusion of the 
hearing was unfortunately delayed by an accident to 
Mr. Justice WARRINGTON at a demonstration of the 
process. (Page 731.) | 

SOME statisties relating to electricity supply in Ger- 
many are given in a short article on page 738. 

TnE paper entitled '' Technical Training of Elec- 
trical Artisans," recently read by Mg. C. P. C. 
Cummins before the Dublin Local Section of the Insti- 
tution, was followed by a discussion. We give an ab- 
stract on page 734. 

SUBMARINE telegraphy formed the subject of а lec- 
ture by Mr. CHanLEs Bricut, given at the Royal 
United Service Institution on the 17th inst. The 
author dealt principally with the early history of this 
branch of engineering, and gave & résumé of the under- 
lying principles and everyday practice of cable manu- 
facture, laying, and maintenance. (Page 734.) 

Охрев '' Electrochemistry " Mr. HowLES' paper, 
read at the Society of Chemical Industry, before their 
Manchester Section, upon '' Electro-thermie Combus- 
tion of Atmospheric Nitrogen,” is abstracted. It will 
be noticed from a table given, that (according to the 
author) electrical power can be very cheaply obtained 
from blast furnace gases. Reference is also made to 
the great advancement in the German construction of 
large power gas engines on the Continent. Mr. 
HowLEs might also have referred to the introduction 
of high-power gas engines in America. "The American 
Electrochemical Society, at their last meeting, held 
an exhibition of pyrometers, and, as 8 consequence, 
several of the papers read before the Society were upon 
pyrometers and pyrometry. We could wish that in 
metallurgical and high temperature chemical processes, 
the use of the pyrometer was more general in this 
country than it is at present. It should be remem- 
bered also that there are several firms in this country 
which manufacture pyrometers which are not to be 
beaten by those of any other country. (Page 735.) 

Охренк “ Electrical Science ’’ are given the results of 
some experiments on the magnetic susceptibility of cer- 
tain salt solutions, by J. C. McLEeNNaN and C. S. 


Wricut. In the Continental Section is described a new 
rapid telautograph, by ProF. Korn, based on the same 
principle as his telephotographie apparatus. Other 
notes are on ViLLARD's proofs that the vacuum dis- 
charge starts from the anode; a discussion by РЕШАТ 
and ToMMASINA of the intimate structure of the atom; 
the remarks of GUILLET on the properties of various 
nickel-tin alloys, and HEwsaLEcn's proof of the exist- 
ence of ''upper partials " in vacuum discharges. 
(Page 730.) 

AMoNG the new patent specifications abstracted in 
the current issue is one by Brown, dealing with the 
subject of telephonie relays, and another specification 
by Fyxx describes a method of increasing the power- 
factor of alternate current machinery. The mechanism 
and working of electric railway signals forms the sub- 
ject of a specification by the B. T.-H. Company: and 
a special design of long-distance equable pull electro- 
magnet gear is protected by a patent granted to 
BELLISS AND Моксом, LTD., AND MACGREGOR. А speci- 
fication by Hess gives the manufacturing process of 
a new insulating material; and one by КітѕЕЕ describes 
a very interesting system of overcoming the effects of 
capacity in submarine cable working. (Page 737.) 

Orr Stock and Share List, Local Notes, Particilars 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business, and other notes will be found on pages 
188—746. 


Ат to-night’s meeting of the Institution of Electrical 
Engineers, the new Council which it is proposed should 
take office next session will be announced. The nomi- 
nations are made by the out-going Council 28 days 
before the Annual General Meeting in accordance with 
the Articles of Association, and if any alternative names 
are proposed by the membership, this has to be done 
in due form within seven days of the present announce 
ment. Considerable satisfaction was shown when the 
President made it known a few weeks ago that he was 
to be succeeded by Lord Kelvin, and everybody feels 
confident that a wise selection will be made for the new 
Vice-Presidents and other members of Council. If, 
therefore, we offer some criticism on the method that 
is adopted for the election of the representative body 
of the Institution of Electrical Engineers, we can do 
so with the knowledge that our action will not be mis- 
construed to imply any censure on the action of the 
Council, or any suggestion that the names which 
will be proposed to-night will not meet with the entire 
approval of the members generally. After this neces- 
sary preliminary explanation, we will proceed at once 
to explain why the Articles of Association referring to 
the election of the Council need amendment. It is 
conceivable that in future years, as the number of 
members continues to increase, and the distribution 
becomes more and more decentralised, the Couneil 
may not be fully alive to the preferences of the majorit-y 
of members with regard to the exact constitution of 
the Council. In fact, it would be remarkable if year 
after year no dissatisfaction were felt, say, by the omis- 
sion of a popular member from the list, or by the in- 
clusion of one or more whose interests might be deemed 
to clash with those of one of the important sections of 
the electorate. In fact, this very contingency has evi- 
dently been considered by those who framed the Arti- 
cles of Association, for they have made provision for 
an alternative list of Councillors to be proposed, and 
for an election to take place in such an event. This 
provision was probably ample when the Institution was 
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Council of the Manchester University for allowing the use of 
the Physical Laboratory for the meetings of the section. The 
following is the new committee elected for the ensuing section :— 

Past Chairmen, C. D. Taite, S. L. Pearce, Т. L. Miller. 
Chairman, M. B. Field. Vice-Chairman, Miles Walker. Mer- 
bers, Dr. F. H. Bowman, S. L. Brunton, W. Cramp, A. A. 
Day, J. Frith, Dr. E. Hopkinson, G. Layton, J. S. Peck, P. A. 
Ramage, Dr. A. Schuster, S. J. Watson, and A. P. Wood. 
Hon. Secretary and T'reasurer, H. W. Wilson. Assistant Secre- 
tary, А. L. Green. | 

Mr. S. L. PEARCE, in proposing a vote of thanks to their 
esteemed chairman, Mr. Miller, tor his services during the 
past session, said that he need not enumerate at that conclud- 
ing stage of the session's work the many good qualities that 
Mr. Miller had shown in the performance of the duties as 
chairman of the local section. He believed Mr. Miller had been 
present at every meeting, with the exception of one occasion. 
Those of them who were on the committee knew well the 
amount of care and time and thought that Mr. Miller had 
bestowed on the work of the section. They recognised that the 
section had attained added dignity during his occupancy of the 
chair, that he had conducted the business of the meetings in 
a way which had retlected credit on the Manchester section, 
and therefore he had the greatest possible pleasure in asking 
them to accord to Mr. Miller a very hearty and sincere vote 
of thanks for his work as chairman of the Manchester Local 
Section during the past session. 

Mr. FRITH, in seconding the resolution, endorsed all that 
Mr. Pearce had said, and spoke of the pleasure it had given 
him to be associated with Mr. Miller during the session's 
work. 

Mr. Т. L. MIıLLER, in reply, said he had to thank first of 
al Mr. Pearce, for the glowing terms in which he had re- 
ferred to any little services he, Mr. Miller, had rendered to 
` the section, and, secondly, the members present for the very 
bearty manner in which they had endorsed the words spoken. 
He could assure thein that the position of chairman of that 
section was а very proud one, and he had been very proud to 
hold it, and he feared that all the good things Mr. Pearce had 
said had not been deserved. Still, he had done what he could 
so far as the interests of the section were concerned, and he 
had no doubt that the future chairman wduld do even more 
to uphold the dignity of the chair. 

Mr. 5. J. Матѕох, in proposing a vote of thanks to the 
hon. secretary, Mr. Wilson, said he thought they were bound 
to admit that the duties performed by the secretary had been 
carried out in a very admirable manner. The work of the 
secretary of a local section such as this was no light task, and 
that Mr. Wilson should have given up his time, as he must 
have done, to their work in the section, was no small matter. 

Mr. Peck seconded the resolution, and said no one appre- 
dated more fully than he did that great amount of work that 
fell to the lot of the secretary, and how very much he had to 
do with the success of the organisation with which he was 
connected. А 

Mr. WirsoN, in reply, paid a tribute to the valuable assist- 
ance he had received from the assistant secretary, Mr. A. L. 
Green, without which, he said, the work could not have been 
carried out as it had been. 

Dr. BowMan proposed, and Mn. A. A. Day seconded, a vote 
of thanks to Dr. Schuster and to the authorities of the Man- 
chester University for their kindness in allowing them the 
use of the room. 


RADIOTELEGRAPHIC CONVENTION, 1906 


T the meeting of the House of Commons, dealing with the 
Radiotelegraphic Convention of 1906, on Thursday, 

Mr. J. Gavey, C.B., who has just retired from the position of 
Enzineer-in-Chief to the General Post Oftice, said he had had 
occasion on behalf of the Post Office to make a special study of 
wireless telegraphy since the year 1886, and had continued to do 
so untu the present day. He was appointed a British delegate to 
the Wireless Telegraph Conference of 1903, and also attended 
the Conference of 1906 in the same capacity. 

. The development of wireless telegraphy so called was а sub- 
Ject which had occupied the attention of telegraph engineers for 
a long period. No system could strictly be called wireless 
except that signals were exchanged between distant stations 
without wires. "There had been four systems devised, but three 
of them only had а very limited application. The first system 
was designated an earth induction system, in which two parallel 
or nearly parallel wires were used, for example, on opposite 
sides of a strait or stream, both sides having telegraphic ap- 
paratus, and connected at each end to earth. The svstem had 
a very limited application, and had no bearing on the modern 
method of electric wave telegraphy. The second system was 
based on electro-magnetic induction, but this also had a very 
limited range, and little practical use had been made of it. The 
third system was а combination of the first and second. "This 
means of communication was first taken up in 1885 by Mr. 
(now Sir) William Preece, who was then electrician to the Post 
Otlice, and a system was devised to enable telegraphic communi- 
cation without direct connecting wires between places not more 


than six or eight miles apart. At a later period he, Mr. Gavey, 
was able to establish a wireless telephone service, based on this 
system, between the Skerries and the Island of Holyhead, the 
distance between these two points being 3j miles. He had 
recently inspected this installation, and found it possible to 
exchange speech between the two stations with great ease. The 
Post Ottice did not persevere with this system because in June, 
1896, Mr. Marconi came to the Post Utlica with a letter of 
introduction to Sir William Preece, with a method of wireless 
telegraphy which had since superseded others. This depended 
upon the radiation of electric or Hertzian waves. In 1867 Clerk 
Maxwell developed the mathematical relation between electric 
waves and light waves, but no instrument was devised at the 
time which showed the physical existence of electric waves. 
between 1886 and 1887 Hertz carried out a series of classical 
experiments by means of a detector which he had devised, which 
showed that under certain conditions electric waves were radi- 
ated through the ether and that they could be reflected, re- 
fracted, and polarised exactly as light waves, and were prac- 
tically the same as light waves, and only differed therefrom in 
the length of the wave due to the frequency of vibration. In 
1894 Sir О. Lodge exhibited а number of experiments, first at 
the Royal Institution in London, and subsequently at the 
British Association meeting at Oxford, in which he caused 
signals to be recorded at a distance of 40 or 50 yards; at a 
later period, witn similar apparatus, signals were transmitted 
over а distance of half a mile. 

Mr. Marconi had then commenced his experiments in Italy, 
and Captain, now Rear Admiral Sir, Henry Jackson, carried 
out experiments оп H.M.S. Sapphirus. The problem these gen- 
tlemen undertook to solve was the design of a suitable apparatus 
whereby Hertzian waves could be radiated from a transmitting 
station in the series of dots and dashes which form the Morse 
code, and to cause these waves to act upon a suitable detector at 
a distance, so as to actuate telegraph apparatus and to record 
signals. The Post Oftice provided Mr. Marconi with facilities 
for carrying out his experiments in the Post Office Labora- 
tories, and in September, 1896, it arranged for a series of 
trials on Salisbury Plain. After further laboratory experiments 
the Post Oftice erected a number of stations, and in May, 1897, it 
carried out, under Mr. Marconi’s supervision, crucial trials 
across the Bristol Channel, which demonstrated the practica- 
bility of the system. Mr. Marconi then disposed of his interests 
to a private company, and his connection with the Post Ottice 
ceased. 

The defect of Marconi’s original system was that there was 
no means of preventing messages from a number of stations 
being received upon the same receiving apparatus, and it was 
impossible for more than two stations in a given range to inter- 
change signals at a given time without actual interference. 

Mr. Lampert: What determines the radius’—A number of 
factors, including the amount of energy which is being radi- 
ated in the atmosphere. Continuing his evidence in chief, Mr. 
Gavey said that in 1897 all who were interested in radio- 
telegraphy turned their attention to the design of methods to 
get over this drawback, for it was obvious that if it were 
possible to arrange a certain selective device which would permit 
of intercommunication between two sets of apparatus so accu- 
rately adjusted one to the other that they would only receive 
each other's signals, and not record signals from other apparatus 
not so adjusted, that the problem would be solved. Unfor- 
tunately the ideal conditions of things had not been fully at- 
tained. Perfect adjustments were diílicult to maintain, and it 
was only when the various stations were separated by a con- 
siderable distance, and when the Hertzian waves differed 
considerably in length, and the power used for transmission was 
limited, that it was practical to tune out disturbance from other 
sources. On this subject, Dr. Fleming, the eminent consulting 
engineer to the Marconi Company, in his recent work on wire- 
less telegraphy, stated, speaking of disturbance from other in- 


- Stallations :—'* [It is impossible yet to define precisely the limits 


of aftection. The degree of ‘sharpness of the tuning, as it 
is technically termed, is to a large extent a question of skill 
on the part of the operator, and of the adjustment of the appli- 
ances. We have already shown, however, that receivers tuned 
for the reception of waves of such lengths as 500 to 1,000 ft. 
(commonly used in ship-to-ship and ship-to-shore communica- 
tion) can be rendered quite immune from intluence by the longer 
and more powerful waves sent out from power stations." ‘lhe 
term "power stations" applied to stations with, say, a wave 
length that may be said to exceed 5,000 ft. (under the Conven- 
tion above 1,600 metres, or 5,250 ít.) In relation to the use 
of high power for transmission, Dr. Fleming remarked :—'' The 
second sub-problem concerned with violent interference has re- 
ceived practical solution to a large extent by the legislation 
controlling wireless telegraphy in various countries, and such 
attempts to prevent communication have been rendered less im- 
portant by being made illegal.” Any form of telegraphy, with 
wires or without, can be rendered impossible, if an antagonist 
is permitted to employ sufficiently powerful means of disturbance 
in proximity to the victim. ‘The prevention of such interference 
is not more within the scope of the normal scientific problem of 
syntony than the measures to preserve peaceable citizens from 
assassination and assault come within the range of preventive 
medicine. 
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This argument as to the benefit of recent legislation held a 
much higher degree of importance when it was applied to inter- 
national action than when it was limited to local legislation. 
In the narrower waters surrounding the United Kingdom, it 
was impossible, with the methods in commercial use, to isolate 
ail the stations on either side of the English Channel or the 
North Sea, or to limit their radius of action so as to obviate 
all intereference, and without regulations and co-operation with 
neighbouring States, as the wireless telegraphic tratlic increased 
chaos would intervene. Much had been said in regard to dif- 
ferent systems of radio-telegraphy, but so far as the trans- 
mission of messages by Hertzian waves was concerned, it might 
be argued that there was but one system, and that the different 
types of apparatus introduced by various inventors might be 
classed rather under the head of different methods. 

Mr. Lee: Would you apply that to the Poulsen system also? 
-—Yes, 1 think so. 

Continuing :—Le this as it might, however, intercommunica- 
tion between all so-called systems was commercially possible, 
and unless suitable precautions were taken interference between 
all such systems was not only possible in a given area, but in- 
evitable. As an illustration, signals from the Marconi Poldhu 
station and from Atlantic liners were not only read at all 
British stations, but he had himself received them at the Ger- 
man station at Nauen, a distance of about 800 miles, and like- 
wise at the Dutch station at Scheveningen. Both these stations 
were fitted with the Telefunken apparatus. They were also 
read daily at the Post Office stations at Hunstanton and Skeg- 
ness, which were fitted with Post Othce apparatus designed 
by the De Forest Company. Again, there were the two stations 
at Newhaven and Dieppe, working in connection with the 
London, Brighton, and South Coast Railway Company, both 
fitted with the French apparatus, known as the de Rochefort 
system. The signals between these were constantly read at 
every other station between the Scilly Islands and Dover, and 
on the East Coast of England. The experimental stations at 
Oxford and Cambridge, both on the De Forest system, could 
be read at most of the stations on the East and South coast, 
and these examples could be multiplied. With regard to ob- 
viating this trouble a certain measure of success had been 
achieved by suitably limiting wave lengths, and by the adop- 
tion of receiving apparatus specially adapted for the reception 
of particular wave lengths. There was, however, in every 
case what might be termed a critical distance within which 
under ordinary conditions, interference took place, notwith- 
standing these precautions, and the greater the power used in 
transmitting these signals, the greater distance at which this 
interference was felt, quite irrespective of the length of the 
wave lengths used. The Conference had to deal with this 
question, not merely as a matter of high policy, but in order to 
devise practical means for avoiding mutual interference be- 
tween neighbouring stations, and to regulate the traftic to and 
from ships. With this object in view the regulations were most 
carefully considered, and after a very extensive inquiry and 
full debate they were drawn up to guard against ditliculties 
which were foreseen by all the delegates, who had had practical 
experience with radio-telegraphy. As a result, regulations 
Nos. 2 and 5 specified various wave lengths which could be 
used for various purposes. With regard to the distance between 
stations he agreed with the evidence of Mr. Babington Smith 
that shore stations could be placed at distances fifty miles 
apart, so long as these stations were under strict regulations, 
such as those drawn up by the Convention, but if there were no 
regulations there would be very serious interference with 
stations 50 or even 100 miles apart; it was all a question of 
strict regulations. Distance did not really come into the ques- 
tion, it was very largely a matter of regulations limiting the 
amount of energy to be used, the wave lengths, and a number 
of other specific details. 

The regulations themselves laid down numerous important 
conditions in order that the service on board ships should be 
conducted in an etticient manner. In the first place, they ren- 
dered the use of syntonised apparatus imperative. They also 
precluded the use of badly designed apparatus by describing a 
minimum speed of transmission. "They further ensured the em- 
ployment of only skilled telegraphists by insisting that the 
operator should possess a Government certificate stating that 
he had the proper qualifications. Articles 15 to 29 provided 
for international rules, which must be observed in all cases in 
the interchange of general public communications. They were 
based on the general experience of the delegates, not only of 
the working of radio-telegraphy, but also on international tele- 
graphy generally, and they would be subject to amendment and 
revision as the art was developed. Rule 30 was of very great 
importance, in so far as it specified that the ship stations 
should, as a general rule, send their messages to the nearest 
shore station, so that it removed the temptation to use high- 
power in order to exchange traftic with distant stations, and it 
further imposed the limit that messages should only be sent to 
distant stations at the special request of the passenger who 
handed in the telegram, and when this could be done without 
interfering with other svstems. 

He regarded the Convention and the service regulations as 
of tremendous importance for retaining the smooth and unin- 
terrupted working of the existing wireless telegranh stations. 


Without the Convention it was probable that the working of 
the existing stations would be rendered impossible, or, at all 
events, it would be conducted with extreme ditticulty. Other 
countries signing the Convention—assuming that Great Britain 
did not—would not submit for an indefinite period to the terms 
under which the system was at present carried out under the 
Marconi organisation, viz., only Marconi apparatus, and com- 
munication only with stations fitted with this apparatus. He had 
little doubt that if the Convention came 'into force under such 
conditions, all the large liners would be fitted with extra power- 
ful aparatus to admit of their communicating with .Continental 
stations, while skirting British coasts, and in doing so they 
would render the working of the existing commercial stations 
very difticult, if not impossible. Neither would there be any 
redress for such interference with English stations. These 
vessels would only be carrying out their legitimate business in 
a manner forced upon them by our non-ratification of the Con- 
vention. Of course it would be equally possible for our station 
to interfere with them, and thus to declare a wireless tele- 
graph war in which everybody would suffer. In this event 
England would be the greatest sufferer, because we had the 
bulk of the traffic. In fact, radio-telegraphy would cease to 
exist until peace was declared. 

Mr. LamBert: How do you account for these belligerent con. 
ditions not having arisen before?—Because, in view of the 
possible peaceable and friendly solution of these ditticulties by 
the Convention, Continental nations had no desire to interfere 
with English tratlic. 

Mn. Lee: Is not the want of interference in the past rather 
due to the etticient organisation of the Marconi Company *— 
This would have very little effect in preventing interference 
from hostile stations. Efficient organisation deals rather with 
uniform and regular flow of traffic, but the possibility of inter- 
ference from stations within range depends very much on the 
power used, and the goodwill of the people controlling the , 
stations. 

In answer to further questions by the chairman, Mr. Gavey 
said that if the Convention were ratified and its terms loyally 
accepted by British stations, it would preserve the business of 
all the shore stations intact, and would lead to a material in- 
crease of their work as radio-telegraphy developed. From the 
conditions of things hitherto existing, an international conven- 
tion was inevitable, and it was bound to be ratified by all other 
countries. There could be no doubt about this. We could only 
maintain our radio-telegraphic position by agreement with our 
Continental neighbours, and an endeavour to work loyally under 
the Convention. 

In answer to Mr. Gwynne, Mr. Gavey said the ordinary range 
of apparatus on liners at present varied between 60 and 150 
miles, due partly to the condition of the atmosphere, but the 
average range might be taken as about 80 miles. This was not 
sufficient, as an absolute certainty, to communicate across the 
English Channel. Before Mr. Marconi disposed of his inventior 
to the Post Office, negotiations were taking place between him 
and the Post Office, but Mr. Marconi broke them off. He felt 
morally certain that neither France, Belgium, Holland, or Ger- 
many would refuse to sign the Convention. Each Government 
would then remain master in its own country, for outside 
the question of international communication it had the right to 
do exactlv as it pleased in respect of all stations. Оп the 
question of exempted stations, it would be possible to exempt 
all the south coast stations and erect others, without deranging 
the service in the Channel, but, of course, it would not be wise. 
The approximate cost of any of the south coast stations varied 
between £500 and £1,009, according to the nature of the 
equipment. 

Further questioned, Mr. Gavey said he considered that al? 
systems of wireless telegraphy were on a par as regards efficiency 
of working at the present moment, and he could not go so far 
as to assert that апу one was ahead of another. There had not 
been so much organisation in other countries as in Great Britain, 
but there had been developments abroad, and especially ir 
America. 'The Western Union Telegraph Co., the largest of the 
inland telegraph companies, undertook to transmit messages from 
all their stations to the wireless stations along the coast, but he 
had no facts as to whether anv commercial business was done. 
The German liners had probablv resisted pressure from their 
Government because they wished to communicate with British 
stations on the Channel, and it was necessary to have Marconi 
apparatus in order to do this. He had no reason to think that 
the French Government had put апу pressure upon the owners 
of French vessels. But, whatever had been done in the past 
in this direction, if the Convention were ratified bv other coun- 
tries and not bv Great Britain. all foreign vessels would un- 
doubtedly be urged to adont the svstem in use in their own 
countries, and stations would undoubtedly be erected on the 
French coast of the English Channel. The reason why stations 
had not been erected on foreign coasts before this was. he 
thought, because no wireless telegraph station was remunerative. 
either in this countrv or elsewhere. The fact that the French 
Government intended to put up eight stations on its Envlish 
Channel coast was neutralised bv the regulation that all messages 
should be sent to the nearest station, and, as all ships in the 
Channel passed closer to British shores than French, no loss of 
business would result to Great Britain in the event of the 
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ratification of the Convention. If it were possible to obtain a 
single management it would be quite satisfactory, but witn wire- 
less telegraphy this was impossible. He regarded co-operation 
as being better than free competition. From what he gathered 
on a voyage upon a North German Lloyd vessel, it was clear 
that the company realised that if Great Britain did not sign 
the Convention they would have to remove the Marconi ap- 
paratus, for the German Government would be bound to force 
intercommunication upon the shipping companies. If a wireless 
war took place, Great Britain would eventually have to go, cap 
in hand, to the other Powers, and ask to be allowed to join the 
Convention. The regulations in the Convention were in many 
respects similar to those of the Marconi Company, so that there 
should be etticiency. ln the event ot the signing of the Conven- 
tion by all countries, each Government would have to establish 
some controlling body which would enforce the regulations in 
that particular country. As a matter of fact, but for the 
deliberations of that committee, the British Government Моша 
have started organising such a department betore this. 1f Great 
Britain wished to reserve her decision tor a number of years, he 
thought it would have the same effect as a refusal to ratiiy the 
Convention. 

With regard to the statement that the Post Office delegates 
had been too strong for the Admiralty delegates, Mr. Gavey 
said it was an insult to the Admiralty delegates to say that 
they were persuaded by their colleagues. All the delegates were 
absolutely unanimous from the beginning to the end. 

There was not a considerable amount of work done by the 
Marconi Co. in connection with ship and shore messages. From 
January to December, 1905, the messages for all the Marconi 
stations in Great Britain amounted to 541 to ships, and 10,297 
from ships. In 1906 these figures had increased respectively to 
1,056 and 14,984. At some ot the stacions there was Very little 
trattic indeed. For instance, at the North Foreland in 1955, the 
number of messages per month were: to ships 1, from ships 26; 
and in 1906: to ships 3, from ships 45. 

CAPTAIN ENGLEFELD, Secretary to Lloyds, said that when 
Lloyd’s entered into the agreement with the Marconi Company in 
1901, that system was the only one in commercial use, and for 
this reason they preferred it. At present Lloyd's was not in 
favour of an ute monopoly by the Marconi Company, and 
certainly at the present juncture a sin.ilar agreement would not 
be entered into. The agreement remained in force until 1915, 
when the Marconi patents expired. Lloyd's had adhered loyally 
to the agreement, but there had been instances m which the 
non-intercommunication clause had acted prejudicially to public 
interests. In addition, Lloyd’s had been prevented from erecting 
wireless telegraph stations in the colonies for this same reason, 
including Jamaica, Ceylon, Barbados, and the Mauritius. 
Lloyd’s hoped to get relief from their agreement by the signing 
of the Convention by Great Britain. 

On Tuesday evidence was given on behalf of the Lodge-Muir- 
head Wireless Telegraphy Syndicate. 

Sır Octver Іорсе, F.R.S., said he had workel at radio- 
telegraphy since the 'seventies, on the strength of Clerk Max- 
well's theory. He wanted, as а matter of fact, to be the first 
to produce electric waves in accordance with that theory. In 
188/ and 1888 he very nearly did so. He detected the waves 
running along wires, and published the idea of getting them 
across space by the discharge of what was virtually a Leyden 
jar. In 1888 Hertz quite independently transmitted waves across 
space, and they were in consequence appropriately named 
Hertzian waves. He (Sir Oliver Lodge) continued to work at 
the subject, and published papers in 1888, 1889, 1890, and 1892, 
and devised several means of detecting waves. One of these 
methods was the point coherer, which he afterwards replaced 
with a Branly filings tube. Personally, he did not call a filings 
tube a coherer; but it was not the custom now to discriminate. 
He had since returned {о something like his original form of 
coherer. He had used nearly every kind of Hertz oscillator at 
Liverpool, emitting waves 100 yards long, which caused sparks 
on the roofs of neighbouring buildings, as well as in water and 
gas pipes. Some of these sparks were seen publicly at the 
Royal Institution and elsewhere. He used earthed as well as 
insulated conductors. 

Coming to his work since 1894, Sir Oliver Lodge said that 
with the help of the Branly coherer the matter became much 
more definite and easy. In 1894 he gave two demonstrations, 
one in June at the Royal Institution, and one in August at the 
British Association meeting at Oxford, using Hertz oscillators 
for transmitting signals, using a Morse code in connection with 
a single coil, and a Thomson mirror or speaking galvanometer for 
receiving them. "These signals were sent from one room to 
another through walls, &c. Не also in the same year sent them 
across the quadrangle of the college at Liverpool. He had 
applied very small power, and did not attempt long distances. 

About this time Mr. Marconi was struck with the applicability 
of these signals to practical telegraphy, and in 1896 Sir William 
Preece told the British Association meeting what had happened 
in his laboratory at Liverpool. He told the meeting that a 
foreign gentleman, at that time unknown, was interesting the 
Post Office in a secret box. But he (Sir Oliver Lodge) knew 
practically what the box contained, and on the same day he 
showed to a few friends a “Morse type of instrument—very 
roughly constructed—working on this plan. Sir William Preece 


American Patent Uttice gave him (Sir Oliver) 


and Mr. Marconi interested the whole world in the matter, and 
it became ot financial importance. He should mention that the 
| a telegraphic 
patent based on his work published in 1894. 

nis first English patent was in 1897. He was not the first 
English patentee, but he regarded the patent of 189/ as the first 
tuning patent. Не then patented the tunaamental method, on 
whicn all tuning must be based, utilising for the purpose the 
idea contained with his sympathetic Leyden jar resonance ex- 
periments. "The Muirhead Company had been granted a great 
many patents since 16Y/. Sir Oliver Lodge then entered into а 
detailed explanation of the difference between a tuned and 
untuneu station. ‘Tuned stations, he said, could speak without 
disturbance from neighbouring stations, under certain conditions. 
A station close up would cause interference, even if tuned ap- 
paratus were used, but, generally speaking, tuned stations caused 
no interference it they were a reasonable distance apart. Чеп 
miles apart would be a reasonable distance, and at this distance 
disturbance could be completely cut out, and speaking main- 
tained with a station 60 miles away, overland. Across sea, speak- 
ing could be maintained over greater distances. His own ex- 
periments had never extended farther than 2C0 or 300 miles. 

In answer to the Chairman, Sir Oliver Lodge said he did not 


"think. that any other system had such pertect tuning as the 


Lodge-Muirhead. The apparatus could be made insensitive to 
other apparatus tuned airerently, even though that apparatus 
was purposely endeavouring to cause obstruction. As an in- 
stance ot this, he mentioned the station at Hythe, which, on 
one occasion, was receiving signals from Elmer’s End, in Kent, 
o0 miles away. At the same time, the Dover station was 
shouting, so to speak, as hard as it could. The distance between 
Hythe and Dover was about 11 miles, but these signals were 
absolutely tuned out. 

THE PosTMAsTER-GENFRAL : How far does that apply to other 
systems?--I do not know. There is not a great difference 
between one system and another, except perhaps in the matter 
of tuning. i 

In answer to Sir Edward Sassoon, who asked how it was that 
disturbance had been obviated at Hythe in the way indicated, 
Sir Oliver drew curves to demonstrate that, by working at the 
top of the power-curve, it was possible to tune out all other 
signals working on a different wave-length. 

IHE СнлівмаАх : With proper tuning, there need be no un- 
due interference with stations, even it they are situated ciose 
together?—' That is so, provided they were willing to work 
harmoniously. It would be ditticult to prevent disturbance if 
it were wanted to produce disturbance. 

Continuing, Sir Oliver Lodge said the adjustment of the 
tuning in his system was the simplest thing imaginable. It 
was effected by putting in a few pegs or turning a switch. 
Thus they could confine the station to a particular wave-length, 
or they could make the apparatus insensitive, and so receive 
all and sundry signals. Up to the present, duplex working 
was not possible with wireless telegraphy, although diplex 
wcrking was. His assistants had informed him that it was 
possible to work, without interference, with wave-lengths vary- 
ing only by 1 per cent. at neighbouring stations. Personally, 
he thought this too close, and it would be wise to have a 
greater difference. 

THE CHAIRMAN : Do you claim novelty in the tuning method 
represented by your patent of 1897?—Yes. I was the first to 
get a tuning patent. This patent represents the work of some 
years in the matter of tuning, and a great deal depends upon 
that syntonic Leyden jar experiments; the sympathetic connec- 
tion between one circuit and another, so that when they are 
accurately tuned one will respond to the other and not other- 
wise. 

He thought it would havea very bad effect for one system to 
be granted a monopoly. In fact, taking into account the work 
that had been done, there was no legitimate ground for such a 
request on the part of anybody. It would be discouraging to 
other svstems and detrimental to the system granted such 
monopoly. 

For evidence of the efficiency of the Lodge-Muirhead system, 
Sir Oliver referred to the installation between Burmah and the 
Andaman Islands, where signalling is carried on commercially 
and for Government purposes over a distance of 300 miles. 
Hitherto his experiments had been largely across land, because 
it was realised that this was more ditlicult. At the Burmah- 
Andaman Islands installation, which was across the sea, they 


‘worked with an absurdly low power, 1j h.p., and an Indian 


Government report showed that the system worked exceedin: lv 
well. Three hundred miles was the longest distance vet 
covered by this system. They had never tried to get across 
the Atlantic, for several reasons. They had never had the 
capital. It would mainly be a question of sufficiently increas- 
ing the power: but there might be other things. 

With regard to the importance of the earth connection at the 
transmitting and receiving ends, the Lodge-Muirhead Com- 
pany regarded this as bad. In the 1897 patent he did not use 
this, and certainlv in his experiments during 1889. 1890. 1892, 
and 1894 he seldom used the earth connection. He had used 
it sometimes, however. Mr. Marconi seemed to get good re- 
sults with it, but this was because he used an untuned system. 
With a tuned system he regarded the earth connection as de- 
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leterious, and he had obtained singularly good results, both 
as regards tuning and distance, at the Andaman Islands instal- 
lation by discarding the earth connection altogether and using 
two insulated aerials one above the other. 

With regard to the greater ease of sending signals over sea 
than land, Sir Oliver Lodge said he thought the sea helped 
by retlecting the waves, just as the upper regions of the air 
might reflect light waves. ‘lhe same power which would carry 
50 miles across land would transmit some hundreds of miles 
over sea. 

Mr. Lampert: What happens to a radiotelegraphic wave 
when it comes up against a hill? 

Sir Oliver Lodge said he might almost answer by saying, 
“Ask me another." He supposed it went round. Some waves 
might go through, but most went round. He did not think 
that Lord Rayleigh, who was the greatest authority on this 
matter, would care to give a definite answer. 

With regard to the height the waves travelled above the sur- 
face of water, he said that, assuming the water was regarded 
as a conductor and the upper regions of the air another con- 
ductor, the waves would be reflected from one to the other 
over great distances, i.e., the waves would go up and down by 
reflection. But all this was theoretical. 

THe CHAIRMAN: You claim, as representing the Lodge-Muir- 
head Company, to have made substantial advances in the per- 
fection of wireless telegraphy '-- We claim to have the best 
system of tuning, and the best coherer. I claim to have done 
scientific work of a pioneering character before 1896. "These 
would be our chief claims. 

In answer to further general questions, witness stated his 
belief that the Convention should be ratified. although his 
judgment had only been arrived at from reading the reports of 
the Convention published in the papers. He saw no difticulty in 
enforcing the regulations. In fact, these regulations were 
necessary to prevent confusion as the number of stations in- 
creased. 

Questioned by the Committee, Sir Oliver Lodge said the prac- 
tical application of his early experiments had occurred to Dr. 
Muirhead in 1894, before Mr. Marconi came over, but it had 
not specially occurred to himself. The apparatus now employed 
by the Lodge-Muirhead Co. for transmitting was a Hertz 
emitter, consisting of two frameworks, one above the other, 
instead of plates, which latter had to be abandoned owing to 
wind pressure. For untuned systems probably the aerial wire 
was the best. He did not advocate that stations under the Con- 
vention should be confined to one wave-length. They should 
have a range within which it was permissible to work. In 
this wav they would be able to tune out other stations. If 
Great Britain stood out of the Convention he believed that it 
would be disadvantageous to our interests, for all the arrange- 
ments would be made to nnt the Convention into force by the 
other countries, and we should have no hand in this matter; 
yet he believed we should be compelled to ask to join the Con- 
vention later оп. He would rather see a multiplicity of small 
stations than a few large ones, for the liability of interfer- 
ence was then much less. Another reason for his objection to 
a monopoly was that the same system was not necessarily best 
for all purposes. The best system for long-distance work might 
not be suitable for coast stations and portable stations. The 
case of transmission by night compared with dav he thought 
only applied to long distances. There was no difference up to 
distances of 200 or 500 miles. He did not regard wireless tele- 
graphy as likely to supersede cable telegraphy, but would assist 
it. Therefore it was better to allow a sort of free trade in 
systems, and allow them all to develop, as far as they could, 
and for no Government to tie itself to one svstem. He thoucht 
it possible for a foreign Power to send a vessel into the English 
Channel with a sutliciently powerful apparatus, and to cause 
interference with all coast stations, but it was improbable. 

In answer to Mr. Lambert, Sir Oliver Lodge said that his 
svstem had not been interfered with by Poldhu, but thev could 
always hear this station. Ву his system of tuning, however, 
he could always get rid of signals from this station. If it wished 
to make itself a nuisance the station could do so, but probably 
one reason why no nuisance was caused at present was that 
Poldhu worked principally at night. He thought the Tele- 
funken system could tune out other signals, but had no know- 
ledre of what could be done with the Marconi system. 

At the conclusion of his evidence. Sir Oliver Lodge asked 
that most importance be attached to his scientific апа technical 
evidence, for his knowledge of the terms of the Convention 
had been gained from what he had seen published in the news- 
apers., 

ч ce HENRY MuinRHEAD, who gave evidence on behalf of his 
brother, Dr. Alexander Muirhead, F.R.S., of the Lodge- 
Moirhead Wireless Telegranhy Syndicate, Ltd., said he wished 
to emphasise the importance of using small power. and in this 
connection he had the nermission of Sir Oliver Lodge to correct 
a mistake which he had unintentionally made. 

The power used in the Burmah-Andaman Tslands installation 
wes 4 h.v. and not 1 h.p. As an illustration of what could be 
done with such small powers, he mentioned that on the occa- 
sion of the visit of the Prince of Wales to India, communica- 
tion had been established with H.M.S. Terrible when it was 
580 miles away. The Lodge-Muirhead Wireless Syndicate was 


formed in June, 1900, and controlled all the patents taken out 
by Sir Oliver Lodge and Dr. Alexander Muirhead. ‘The nominal 
capital was £50,LU0, and the shares were held by ^ir Oliver 
Lodge and his brothers, and Dr. Muirhead and his brothers. 
He wished to lay stress upon the fact that the Lodge patent 
of 189/ was appiied for several months before the Marconi 
patent of 1896 was published. Referring to the Hythe installa- 
uon mentioned by Dr. Lodge, witness stated that on the occa- 
sion in question representatives of the Admiralty and the Post 
Ошсе were present. Hythe was situated in a nest of wireless 
telegraph installations, and instructions were given to the 
Admiralty stations at Dover and Felixstowe to signal all tne 
time. The power used at Hythe was i h.p., and they were 
able to prevent all interterence. ‘he reason why the Lodge- 
Muirhead Co. had no commercial stations was that they could 
not obtain licences from the Postmaster-General. 'lhey had 
applied over and over again during 1903, and since, but without 
success. Before the passing of the Wireless Telegraph Act his 
company had held the view that the Postmaster-General had 
a monopoly for all telegraphic communication, and had stated 
so in their application. The answers were not satisfactory. 
He thought the Post Оћсе might have been disposed to grant 
licences, but that the Admiralty had been too strong. This 
was а contrary experience to that of the Marconi Co. ‘The 
Lodge-Muirhead Co. believed the Admiralty had infringed the 
Lodge patent of 1897, and the Company had written a very 
poe letter pointing this out, and the Admiralty seemed to 
alf accept this view, for they asked questions as to 
the amount of compensation the company wanted, the value 
they placed upon es patent and so on, but after about 2) years 
they wrote and stated that they were advised they did not 
infringe. The company then asked for the permission of the 
law otticérs of the Crown to test it as a friendly action, but 
this was refused. They had also had considerable dealings 
with the War Office, having developed, at considerable ex. 
pense, a portable apparatus for military purposes. The War 
Ollice witnesses had stated that this system gave the best 
results of any tried. The company had also erected an in- 
stallation working between ‘Trinidad and Tobago, used for 
commercial and (Government purposes, whilst the Midland Rail- 
way Co.s ships at Heysham used the Lodge-Muirhead system 
in their service to Ireland most successfully. A number of 
stations were also being erected for various foreign Govern- 
ments. Sir Oliver Lodge’s patent No. 11.575, of 1897, was the 
first tuning patent granted in this country, and the American 
Patent Осе had granted the company a master patent for the 
essentials of wireless telegraphy, and -also a master patent 
for tuning. Thus it would be seen that the action in America 
referred to by the Marconi Co. had not prevented other people 
working. ‘The Lodge-Muirhead Co. claimed to have the master 
patent for tuning in this country, but the American patent 
gave greater security. 

THE CHAIRMAN: Have уоп any legal action with the Marconi 
Со. ?—We have, unfortunately, an action in process, which 
has been brought about in the following manner. We have 
spent a lot of money upon experimenting for the War Office. and 
we were promised a number of orders. These orders did not 
come along, and we wrote to the War Осе concerning them. 
The reply from the War Office was that they had received a 
letter from the Marconi Co. alleging that the Lodge-Muirhead 
apparatus infringed the Marconi apparatus. His company natu- 
rally dissented from that view, and had taken an action for 
the prevention of threats to their customers. 

He reiterated the views of the previous witnesses that the 
Convention should be ratified, and thought the Post Oftlice in 
each country should be paramount. He had no objection to 
intercommunication. As instancing the efficiency of the Lodge- 
Muirhead system, witness mentioned the view of an Admir- 
alty otlicial that, when the Lodge. Muirhead station onened its 
mouth, ıt shut all the other systems up. He said this was 
due to the use of the unearthed system. It would be im- 
possible for апу organisation, however- even an amalgamation 
of the Lodge-Muirhead and Marconi interests—to exist, should 
Great Britain not ratify the Convention. He contended that 
the Marconi Co. had been given a monopoly from which the 
Lodge-Muirhead Co. had suffered, but he would not admit that 
the Marconi Co. had established an organisation for com- 
mercial wireless telegraphy. If his company were granted 
the necessary licences, they would start commercial work at 
once. The magnetic detector used by the Marconi Co. was 
an improvement due to Prof. Rutherford. It was an efficient 
instrument, but the Lodge-Muirhead system employed a much 
better piece of apparatus. To be frank, he thought the Post 
Office officials, during the time Mr. Marconi was in negotia- 
tion with them in 1896, did more to develop the system than 
Mr. Marconi himself. | 

At the close of Mr. Muirhead’s evidence, Sir Cilbert Parker 
put several questions with the object of establishing the fect 
that if Great Britain stood out of the Convention other 
countries could not interfere with our wireless telegraph brosi- 
ness without either deliberately breaking the Convention them- 
selves or modifying its terms. 

Мк. MUIRHEAD said he thought. if we stood out. the other 
Powers would modify the Convention. The Committee meets 
again to-day. 
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THE MECHANISM OF POWER TRANSMISSION FROM ELECTRIC 
=, MOTORS 


(Continued from page 685.) 


Self-contained Reducing Gears.—There are on the market a 
number of gears to some extent special or proprietary in the 
sense that each type is identified with one particular maker. 
Several of these are of considerable merit, most of them can be 
purchased as complete units adaptable to any motor, and all 
have the advantage of being totally enclosed. Perhaps the 
simplest is the plain double reduction gear with double helical 
all-cut wheels, Fig. 20 (Power Plant Company), available for 
any ratio between, say, 8 and 55 to 1. Тһе short independent 
high-speed shaft runs in a self-oiling bearing on one side of the 
pinion, and on the other, in a bearing within the low-speed 
enlarged shaft-end (both run in the same direction). The first 


motion large wheel is keyed to a bush elongated and cut to 
form the second motion pinion, the two running loose on a 
long fixed stud. The slow-speed shatt is also independent, and 
ordinarily runs in a plain cast-iron bearing with grease lubri- 
cation. The whole arrangement is very compact, and where 
quietness of operation is desired the use of double helical wheels 
is conducive to its attainment. Ап advantage and a disad- 
vantage, according to circumstances, is that the high- and low- 
speed shafts are in line. For purposes of comparison the cost 
of a 5О h.p. gear reducing 800 to 51 r.p.m., with all-cut double 
helical steel wheels, is £71. 

Planetary. Gears.—Most of the other special self-contained 
reducing gears are of the planetary type, and can be divided 
into two classes—simple for ratios up to 20 to 1, and compound 
for anything between, say, 16 to 1 and 400 to 1, or more. Of 
simple planetary gears, the simplest is the Centrator, Fig. 21 
(Lahmeyer). It is a pure friction transmission, but a highly 
ingenious one, in that all thrusts are balanced and adequate 
means are provided for taking up wear. The external fixed 
ring, three planetary cylinders, and the motor pinion or drum 
are all perfectly plain; they have no teeth. The cylinders are 
centred on studs fixed in the planet ring which drives the 
slow-speed shaft. АП the details, including lubrication, appear 
to have been thoroughly well worked out. The gear is compact 
and takes the place of one bearing frame on the motor, the 
armature shaft at this end being centred by the pinion drum 
only, running as a three-roller bearing. At the other end it 
runs in a ball bearing. The gear, which is limited to motors 
of less than 7 h.p., is not on the market apart from the motor, 
but the cost of motor complete with Centrator gear for any 
reduction betwcen 6 to 1 and 12 to 1 is only 5 per cent. higher 
than the cost of the same motor fitted. with the ordinary 5 to 1 
spur-wheel reduction. 

On the same principle, but with cut toothed wheels instead 
of friction surfaces, is the Humpage, Jacques, and Pedersen 
gear, Fig. 22. This is, of course, not limited to small 
capacities, but being of the simple planetary type it is limited 
to reductions between about 5 and 20 to 1, within which range 
the ethiciency is claimed to be very high, for example, 97:5 
per cent. for the 25 h.p. size reducing 10 to 1. "The gear ratio 
R= ies where S=diameter of sun pinion, and A=diameter 
of the annular fixed wheel. The cost of this gear, 30 h.p.. 
reducing from 800 to 40 r.p.m. (20 to 1 being the limit), is £60. 

For very high ratios of reduction the Baker compound 
planetary gear, Fig. 23, standardised for reductions between 
400 and 16 to 1, is useful. In this case the slow-speed shaft 
is not driven from the planet ring, but from a second annular 
internal wheel meshing with auxiliary planets upon the same 
axes as, and rigidly attached to, the primary planets. The 
action, somewhat difficult to follow in detail, will be under- 
stood if considered in this way :—-The first reduction is of 
the simple sun and planet order; the motor (sun) pinion S, 
engaging with the planets P, causes them to rotate about their 


own axes, and in doing so they roll around the fixed internal 
annular wheel A. For the next step, and to simplify it only, 
the primary and secondary planets P and p are to be regarded 
as alike, as also are the annular wheels А and a. Under these 
conditions it will be seen that although free to move, the 
secondary wheel, «, has no tendency to rotate. Actually, how- 
ever, the secondary planets, p, are smaller than the primary 
ones, and rotating at the same angular velocity, they have a 
lower peripheral speed than that which, as has been seen, is 
necessary to leave the wheel A standing; hence wheel a is left 
something short of standing, in other words, it is brought 
along slowly in the same direction as the rotation of the planet 
ring. Conversely, if the secondary planets be larger than the 
primary ones, the wheel a is left something more than standing, 
i.e., it runs backwards. Broadly, the more nearly the primary 
and secondary wheels approximate in size, the greater will be 
the reduction of speed, and, on the other hand, the greater 
the difference between the primary and secondary wheels the less 
will be the ratio of reduction. Actually it is— 

R= S+A Е аР 
S aP - Ap 
where S=diam. of sun pinion, A=diam. of fixed annular wheel 
(primary), a-diam. of rotating annular wheel (secondary), 
P —diam. of primary planet, p— diam. of secondary planet. The 
cost of a 30 h.p. gear of this type, reducing from 800 to 31 
r.p.m., is £76. | 

The foregoing simple and compound planetary gears have 
at least two, and often three, sets of planets, so that they 
are balanced both as regards thrust on the high- and low-speed 
shaft bearings and in respect of distribution of weight. More- 
over, the distribution of load over two or three sets of teeth 
has the advantage of keeping down the dimensions without 
resorting to unduly high speeds of meshing. (In a 2 h.p. 
gear reducing 21 to 1 from 1,400 r.p.m., the actual speeds are 
505 and 335 ft. per minute.) 

The gear shown in section in Fig. 24 differs from both of the 
foregoing in that the drive is taken through a single pinion, 
and is, therefore, unbalanced. As will be seen, the planets 
are carried upon a crank pin attached to a disc at the end of 
the high-speed shaft, the larger planet P gears with a fixed 
internal gear А, whilst the smaller planet p (attached to P) 
meshes with another internal gear a, fixed directly upon the 
slow-speed shaft. The dimensions of this gear are actually 
smaller than those of the three-planet type, but the speed of 
meshing is very high, 2,200 and 1,760 ft. per minute in a 2 h.p. 
size, reducing 25 to 1 from 1,400 r.p.m. 

aP 
aP - Ap! 

The cost of this gear for 50 h.p., reducing 800 to 31 r.p.m., 
is £58 10s. As the action of all planetary gears depends upon 
one wheel being fixed, any of them may be used as a friction 
clutch for starting and stopping by allowing the fixed gear А 
to slip under the control of a band brake. This in some cases 
is quite a valuable feature. | 

Chain Drires.—Among positive transmissions, chains probably 
rank second after spur wheels in number of applications. "The 


Тһе ratio of reduction is R= 


Fic. 22. 


Fic. 25. 


silent chain drive is most appropriate under those conditions 
which exclude standard single reduction spur gear, only by 
reason of distance between centres, or of clearance; it is, 
therefore, largely in competition with the idler spur-wheel 
arrangement for reductions of 3, 4, or 5, but not exceeding 6 
to 1. As indicated when treating of direct coupled drives, the 
ordinary lathe headstock is rather a аиса subject, and, as 
might Бе expected, seeing that they allow considerable latitude 
in the position of the motor, chains have been very commonly 
used for the purpose. This flexibility is, in a sense, a defect— 
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the chain drive can be applied almost as an afterthought, and, 
in consequence, it often is little better than a patch. Very 
rarely, indeed, are high-speed chains adequately guarded, 
Whereas they should properly run in an oil-tight gear case and 
through a bath of oil. 

Fig. 25 (Pond) is typical of average practice on heavy lathes. 
lt will be noted that in this case single reduction spur gear 
would have met the case, but for the distance between centres. 

In a very different class is the portable saw bench, Fig. 26 
(Ransome-Renold), than which it would be difficult to find a 
more appropriate application of the silent chain. Inspection 
will show that no other transmission would leave the bench so 
free of obstruction as to make it equally good for ripping and 
cress-cutting. In a portable tool all the excellences cannot be 


Fic. 24. 
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expected, and the only objection—the somewhat inaccessible 
position. of the motor—may, therefore, be overlooked. Where 
the load is subject to repeated shock, chains do not ordinarily 
give good service, they "snatch" or whip. This is intensified 
in some classes of machinery by а liability to work into 
synchronism. The ditliculty can be overcome by the use of 
the spring-cushioned wheel, Fig. 27 (Link Belt), which should 
find a place in all positive transmissions from constant speed 
motors to tly-wheel-driven variable speed machines. 

The Henold silent chain, which has held the field exclusively 
until recently, has now a competitor in the Morse rocker-joint 
chain, whose action is shown by Fig. 28 (Westinghouse Brake 
Company). lt is claimed for this chain, and apparently with 
reason, that hinge friction is greatly reduced—the sliding of 
a bush and stud being replaced by the rolling of two rockers, 
out of which arises the possibility of running at speeds higher 
than that at which lubricating oil is thrown off by centrifugal 
action. The link form is such that the chain and wheel teeth, 
as in the Renold type, come together without sliding, and yet 
without impact, and are similarly released. | 

Worm (теат Drives.—-Much has been written about the 
geometry of worm gearing, but very little indeed that is helpful 
in determining actual dimensions for any given duty. In 1898, 
Mr. Halsey, of The American Machinist, and in that paper, 
published some highly interesting data, being a collection of 
dimensions and general results, but in the majority of cases 
without working loads. His deduction, broadly, was that all 
worms with a thread angle less than 9° failed, and those with 
an angle of 129 30' or more were successful, in the sense of 
continuing to work without cutting or excessive heating, as 
power transmitting gears. From that time until last year when 
Mr. R. А. Bruce read, before the Institution of Mechanical 
Engineers, his paper, 'Worm Contact,” which the present 
author thinks is destined to become a classic, nothing of any 
outstanding value appears to have been published on the sub- 
ject. Mr. Bruce’s treatment is geometrical and mathematical, 
but he reaches а very practical conclusion, which is, that the 
pressure-sustaining area of contact, and, therefore, the per- 
missible end thrust, varies directly as the diameter of the worm 
and as the effective breadth of wheel teeth—this is as might 
be expected; but also, and this is new, as the square root of 
the diameter of the worm wheel, and is independent of other 
geometrical considerations, as angle of thread. Mr. Bruce's 
systematic analysis should have very beneficial consequences in 
the standardising of worm gears, which in the past have often 
been most extravagantly designed. There is still, however, 
the widest scope for well-considered experimental research on 
the rating of efficient worm gears and on the intluence of 
material (Mr. Bruce's data being limited to soft steel worms), 
as well as on the question of parallel versus hollowed worms. 

The so-called Hindley worm gear, Fig. 29, practically un- 
known in this country, is largely used in the United States. 
The substitution of a hollowed worm for a parallel one, without 


any other alteration, is definitely stated in certain cases to 
have converted failures into successes. If the contention that 
the hollow worm affords increased pressure-sustaining contact 
area can be maintained, and appearances are certainly in its 


favour, then the departure is justified, for the higher cost of 


the worm will be more than balanced by the higher rating of 
the whole gear. 


Probably more worm gears are used for electric lifts and 
hoists than for any other single purpose, an application to 
which they are particularly well suited on account of com. 
pactness and noiseless operation; in many situations, too, the 
right angle transmission lends itself to a more favourable 
general arrangement than either the Straight line or parallel 
shaft one. 

Beyond considerations of space and silent running, however, 
the idea that worm gear is self-sustaining is at the root of its 
almost universal adoption for electric lifts. 
it is, in most cases, made in a thoron 
single thread worm of relatively large diameter meshing not 
infrequently with a cast-iron wheel. When 50 made, and 
while new, it is self-sustaining, but so soon as the wheel has 
come to a good surface it loses this power and will quite 
generally run back. Depending on internal losses to facilitate 
stopping, the gear is accompanied by inadequate brakes, and. 
as time goes on, it becomes increasingly difticult to stop exactly 
at the floor levels. All this, in the author's opinion, is wrong. 
The gear should be regarded as a power transmitting mechanism, 
being made as etlicient as possible for that purpose alone, and 
entirely independent brakes, adequate for their own purpose, 
with appropriate safety devices, should be the security for satis- 
factory performance and for the prevention of accidents. 

Apart from electric lifts, about which there may be difference 
of opinion, all other worm gears should certainly be as efficient 
as possible. Contributing to high efficiency are—Multiple thread 
worm of high angie (small pitch diameter in relation to lead), 
steel worm hardened and ground, ball thrust bearing, phosphor 
bronze wheel rim running in an oil bath, and self-lubricating 
worm wheel shaft bearings. All these features are embodied 
in the gear shown by Fig. 30 (the author), which is a combina- 
tion of variable speed motor, worm gear and alternative spur 
gears for a special purpose, of which nine were installed origin- 
ally and six subsequently, so they тау be considered to have 
been successful. Seeing that specific data of worm gears im 
constant (i.e., non-intermittent) use are not very plentiful, they 


are given for this mechanism as follows :— 
Motor 


: 25 h.p. at 215 r.p.m. to 28 h.p. at 860 r.p.m. Worm: 
triple thread, 14 in. pitch, 33 in. lead, 33 in. pitch diameter. 
Wheel: phosphor bronze, 58 teeth, 14 in. pitch, 34 in. face, 
25 in. pitch diameter. 

Another constant service gear (in use for nearly ten years} of 
which the author has data is :—-Motor: 14 h.p. at 700 r.p.m. 
Worm: double thread, 1} in. pitch, 21 in. lead. 23 in. pitch 
diameter. Wheel: phosphor bronze, 78 teeth, 1j in. pitch, 2; in. 
face, 28 in. pitch diameter. 

The designer of worm gears will find that in each of шее 
successful examples the worm is of substantially smaller dimen- 
sions than are currently supposed to be necessary, the actual 
end thrust being more than double the Bruce rating. even for 
100° F. rise, with a soft steel worm. 


The views of three prominent makers of worm gear. each 


With this object 
ghly inefficient. form, a 


Fic, 26. 


Fic. 27. 


: A T . rloadi 
quoting a 30 h.p. transmission (10 per cent. occasional ove 
reducing from 800 to 31 r.p.m., are shown below :— 


A. B. b ; 
Worm : double thread 2” pitch 13” pitch 2 Г 

hardened and 4” lead 3h” load al i 

polished 41" pitch -— 

diameter. 49 iet 

Wheel: phosphor bronze 51 teeth 50 teeth _ 
rim, cast iron centre 45” face a 373" piti 
321" pitch 98" pitch E 2 
diameter. diameter. E | 

Price, complete ............ £200 £12 ' 


, : ; Мото 
The author’s specification for the same NOS o diumctet 
triple thread, 18 in. pitch, 4j in. lead, 4 in. р | 


. US i in, tae’ 
Wheel: phosphor bronze, 77 teeth, 1g in. pitch, » us. ls 
35"! in. pitch diameter: and a fair price would be, say, 


APRIL 25, 1907. 


ELECTRICAL ENGINEERING 


715 


will thus be seen that for a moderate reduction (25:8 to 1), good 
worm gear is less expensive than any of the planetary (or 
proprietary) gears for the same duty. i 

Variable Speed Drives.—In the great majority of cases, the 
requirements of variable speed can be satisfactorily met, with- 
out extravagant capita] outlay, by a 3 to 1 speed range com- 
pensated direct-current shunt motor, with or without additional 
change gearing. (There are other efficient electrical methods of 
obtaining variable speed with direct-current motors, but these 
do not fall within the scope of the present paper.) On a poly- 
phase supply there is no efficient method of obtaining a 
continuous variation of motor speed, and all changes must be 
mechanically provided. There is on the market, but not yet in 
extensive use, a very interesting, true variable speed gear. The 

$ 


Fic. 29. 


Fic. 28. 


interest arises from two causes: it is, so far as the author 
knows, the only positive variabie speed gear in existence, and 
it ıs on exactly the lines that everyone first sketches out and 
then abandons as hopeless for the purpose. 

The principle of the Newman gear is shown diagrammatic- 
аПу by Fig. 31 (Johnson and Phillips). 
constant speed driving shaft a variable-throw eccentric of path 
E is fixed. This is not attached to, and is not in the same 
plane as, the driven wheel W. Connected to the variable 
eccentric E, are four arms or rods H, driving on to pins P, 
in the silent roller clutches C. Each of the four clutches 
oscillates on a stud S, fixed in the casing, and is surrounded 
by a gear wheel G. The four gears mesh with the common 
driven wheel W, fixed on the variable speed shaft. The action 
will be perfectly apparent, and it need only be mentioned that 
before one clutch has released, the next clutch has taken up 
the driving, and, therefore, the motion of the variable speed 
shaft is continuous. ^ The ratio of reduction is from infinity 
downwards, i.e., with constant speed on the primary shaft, 
the secondary one may be stopped altogether, or run at any 
speed up to the highest, which is usually about one-third or 
one-fourth of the constant speed. 

The author gives the following summary of his conclusions :— 

Motor Location.—The motor should be placed well above the 
floor level, so as to be inspected and cleaned easily, without 
crawling or lying down; it is a less serious fault to be too 
high than too low. On the other hand, the height above base 
should not be such as to induce vibration. All good motor 
armatures are symmetrically built except as regards keying 
detaiis; most are in fair static balance, but no standard motors are 
dynamically balanced, hence only slow-speed machines are safe 
high up. Generally, motors should not be placed on top of 
any machine or tool unless it is rooted, so to speak, to the 
ground. If the machine stands on a stool or cabinet pedestal, 
it is not a good subject for a motor so placed. 'The motor 
should not take up, or prevent from being otherwise used, more 
floor space than its own area. All standard motors may equally 
well be fixed to a horizontal, inclined or vertical surface; the 
inverted position (ceiling) is not a particularly good ойе. 

Direct Coupled Drives.—Direct coupled drives are to be pre- 
ferred to all others whenever practicable. They frequently 
involve a somewhat more costly motor, occasionally a less costly 
one; but, always economising in current consumption, their 
adoption becomes more advantageous as the period of operation 
is lengthened. Imperfection of alignment is not a bar to direct 
connection. There are flexible couplings admitting of slight 
deflection from the straight line, and others suitable for coupling 
non-intersecting shafts separated by a short and variable distance 
between centre lines. 

Belt Drives.—Apart from their general application, which 
need not be discussed, belt drives are to be preferred to any 
form of strictly positive connection between constant speed 
motors and fly-wheel operated machinery. <A belt drive should 
not be accepted, as the transmission from an electric motor, on 
any new tool of the heavy manufacturing (as distinguished from 
the jobbing) class. 

Fly-wheel Drives. —A fly-wheel is quite useless with a con- 
stant speed motor positively connected to its load. Its utility 


On the end of the: 


can be partially restored by a пехіЫе (spring-cushioned) 
coupling between the motor and the consuming device. Where 
the full advantage of a fly-wheel is desired, the motor should’ 
have the speed characteristics of an over-compounded direct- 
current machine, the speed falling, say, 25 per cent. between no 
load and fuli load. 

Single Reduction Spur-Gear Drives.—Single reduction spur 
gear (raw-hide pinion and cast-iron wheel), admitting of the 
use of normal speed motors, and regularly purchasable with the 
motor, is to be regarded as the standard gear transmission for 
ratios up to 5 or 6, and, in extreme cases, with specially heavy 
wheel patterns, 7 to 1. 

Idler Spur-Gear Drives.—'he idler gear (cast-iron pinion, 
raw-hide idler and cast-iron wheel) is a substitute for plain 
S.R. gear when the distance between centres is too great for 
the latter. With a steel pinion it may be used for ratios 
up to 9 to 1. The idler spur transmission is to be preferred to 
à chain drive (unless with spring wheel), if the load is highly 
irregular. 

Chain Drives.—Chain gear is ordinarily applicable under the 
same conditions as the last-named, but only for ratios up to 
9 or 6 to 1. In addition the silent chain is advantageously 
employed—(a) where the distance between centres is less than, 
or тау be reduced below, that necessary for spur gear; and 
(b) where sufficiently large pulleys cannot be used for belt 
driving. Тһе chain speed should not exceed 1,200 ft. per 
minute. 

Double Reduction Spur-Gear Drives, — For ratios up to about 
50 to 1, and where space is not of much account, double reduc- 
tion spur-gear is applicable. Where space is limited the special 
straight line form is appropriate. 

Treble Reduction Spur-Gear Drives.—As treble reduction spur- 
gear necessarily takes up much space, and is costly, it should 
never be decided upon without at least considering possible 
alternatives. It is applicable for reductions between, say, 40 
and 150 to 1. 

Planetary Gear Drives.—Where extreme compactness with 
total enclosure of the mechanism is desirable, one or other of 
the planetary gears may be used; simple for reductions up to 
20 to 1, and compound for very high reductions. 

Worm Gear Drives.—Where silent running free from vibra- 
ticn is desired, where total enclosure is an advantage, and 


Fic. 30. Fic. 31. 


where a right angle transmission is permissible, there is nothing 
to equal worm gear. The efliciency for moderate reductions 
may be high and the cost lower than that of special gears. 
Worm gear should not ordinarily be employed for reductions 
less than 10 or 12 to 1. At 15 or 20 to i it shows to best 
advantage in respect of combined efficiency and dimensions or 
cost; above 25 or 30 to 1, either efficiency or cost must be 
sacrificed in comparison with other transmissions. 


The Floods at the Westinghouse Works, Pittsburg.— Work 
was resumed after the recent floods at the Pittsburg works of 
the Westinghouse Company on March 18th. If it had not been 
that eiaborate precautions had been taken to prepare for the 
possibility of floods, the damage done would have been much 
more serious. ‘lhe arrangement of the various factories is such 
that valuable machinery, tools, and finished apparatus are kept 
in those parts of the buildings which are protected from water. 
The water was for a long time kept out of the buildings by 
the retaining wall which the company erected a few years ago. 
The flood, however, finally ran over the wall and entered the 
south end of the shops. In the meantime, whatever machinery 
was stored there had been removed to the upper floors. From 
the moment the works were shut down a corps of men was 
working to mitigate the force of the water, and when it began 
to recede preparations were made for recalling the employees, 
who number some 12.000. It is stated that the damage is 
valued at about £10,000. | 
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THE EXPERIMENTAL DETERMINATION OF THE LOSSES IN MOTORS 


(Concluded from p. 692.) 


"Tina, second part of the paper dealt with alternating-current 
induction motors. 
Nature of Losses, 

(a) Copper losses. The resistance of the conductors employed 
in the calculation of the copper losses is usually measured by 
direct current. This is known not to give strictly correct values 
tor the resistance of the stator conductors, particularly in the 
case of conductors of large section, owing to the distribution of 
an alternating current not being uniform throughout the section 
of the conductor. For the correction to be made for this see 
M. B. Fieid, Proc. Inst. E. E., vol. 37, p. 85. 

(b) Friction and windage losses. The variable element in these 
losses is usually due to change in friction of the bearings on 
account of change of temperature or unequal circulation of the 
oil. Change of load does not produce any variation in the losses 
of properly lubricated bearings. The friction losses appear as 
additional load on the motor shaft. 

(c) The stator magnetising losses consist of the usual two 
components due to hysteresis and eddy currents. They are 
dependent only on the induction (i.e., on the terminal voltage) 
and on the frequency, and may therefore be taken to be inde- 
pendent of load. These losses appear in the form of additional 
power supplied to the stator. 

(d) The rotor eddy-current losses in the teeth (exclusive of 
the tips which are affected by the pulsation losses, f), and the 
body of the stampings depend on the frequency of the alternating 
flux in the rotor. They will increase with the slip and prac- 
tically: disappear at synchronism, and are consequently small at 
normal loads. These losses must, of course, be ары from 
the stator, but will reappear in part as additional output by 
the rotor, the efficiency of this conversion of power depending 
on the conductivity of the metal in which the eddy currents are 
formed. 

(e) The rotor hysteresis loss is practically constant in amount 
when estimated as power supplied to the stator. The true 
losses due to hysteresis in the rotor core are due to the cyclical 
change in magnetisation of the core by the stator magnetising 
currents. If the rotor is stationary, the losses thus produced 
will be in every way similar to the hysteresis losses due to the 
same cause in the stator. They will, therefore, be directly pro- 
portional to the frequency of the applied voltage and to the 
hysteresis constant of the material. The hysteresis losses 
appear, consequently, in the form of additional energy current 
supplied at the stator terminals. The fact that the hysteresis 
of the rotor iron causes the pole induced in the rotor to lag 
behind the stator flux, which induces it, gives rise to a torque 
between the rotor and the rotating field. 

If the motor is driven by some external means, and its speed 
is made to increase up to synchronism, the whole of the power 

iven to the stator on account of rotor hysteresis is converted 
into mechanical energy, and there is then no loss due to mole- 


cular friction, since iron and field revolve together without 


change of magnetisation in the core. On passing above the speed 
of synchronism, the rotor iron moves relatively to the rotatin 

field, but in an opposite direction, so that the rotating fiel 

now lags behind the polarity formed in the rotor iron by 
the angle of hysteretic lag: which will have the same value as 
before. This results in a reversal of the torque exerted by the 
residual magnetism. At the same time, a reversal takes place 
in the sign of the watts supplied to the stator, on account of the 
hysteresis losses. In fact, the motor will now deliver back to 
the line the same amount of power which, below synchronism, 
was supplied from it, and the power which is mechanically 
supplied to the rotor shaft will be now converted into electrical 
energy, in virtue of the hysteresis, and given out at the stator 
terminals. The power thus given back to the line will be 
constant at all speeds above synchronism, while the mechanical 
power, driving the rotor, will be equal to this at a speed 
immediately above synchronism, and will increase in direct 
proportion to the negative slip at higher speeds, the increase 
of power being spent in magnetic molecular friction in the 
motor core. The sudden reversal of the hysteresis torque at 
synchronism may be employed for separating this loss from 
other no load losses. 

(f) The losses which may be briefly called the ''pulsation 
losses " are due to the very rapid changes of flux distribution 
which occur at the tips of the teeth of both stator and rotor. 
When a stator and rotor tooth are exactly opposite to one 
another, the flux passing from the stator to the rotor at this 
point in the circumference of the rotor will pass mainly across 
the air gap from tooth to tooth, and will be symmetrically dis- 
tributed over the tips of both teeth. As the rotor tooth moves, 
the flux will be dragged forward, so as to be more concentrated 
at those edges of both stator and rotor teeth which are leaving 
one another. As the next rotor tooth comes under the stator 
tooth, the flux jumps back so as to cross between the new pair 
of teeth. | 

Evidently the pulsation losses will depend on the absolute 


speed of the rotor and will decrease with increasing slip. They 
will always have a retarding effect on the rotor and will resemble 
the frictional losses as regards their effect on both input and 
output of the motor. 

(g) In addition to the foregoing there are losses which depend 
ony on the load, the exact nature of which is still not clearly 

nown. 
Methods of Determination of Friction Losses. 

(1) By auxiliary driving motor. This method is the well. 
known one for determining the losses in one machine by driving 
it by means of a motor and afterwards subtracting the copper 
and no load losses of the motor from the total driving power 
to obtain the losses in the machine under test. When the stator 
of the induction rotor is connected to the supply and the rotor 
1з open, separation of the various iron losses is possible. 

(2) By decreasing stator volts. "This is analogous to the 
method already discussed in connection with direct-current 
motors. In the case of the induction motor, the stator volts are 
gradually reduced down to the limit of stable running. A curve 
is then po showing the stator watts supplied on а base of 
terminal voltage (see Fig. 7). When continued, this curve cuts 
the axis corresponding to zero voltage at a height representing 
the watts required to overcome losses which are independent of 
the magnetic field, i.e., the friction losses. 

A serious source of error may be found in the uncertainty as 
to the correct point of intersection of the curve with the vertical 
axis. This is often accentuated by the fact that the motor тау 
run at a very much greater slip than the normal, taking a much 


Watts-C?R. 


Stator. 
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less power, when the point of minimum voltage is approached. 
Another practical difficulty is the very low power factor at which 


"the readings have to be taken, and the consequent liability to 


errors in the wattmeter readings. Since the current supplied, 
and consequently the copper losses, do not decrease towards a 
zero point at zero induction, the copper losses should be sub- 
tracted before the watt curve is plotted if accurate results are 
to be obtained. 

(3) Method of Blanc. A method depending on а different 
principle was suggested by F. Blanc in 1900. 

The torque of an induction motor may be stated in two ways, 
viz., in terms of the rotor copper losses or in terms of the 
mechanical output. Thus for a J-phase motor 

2 7 
quscorum and also T= p : 
- ws 2v" 

Where 7’=total torque in dyne cm. W=total mechanical out- 
put in watts, incfuding power spent in bearing friction, &c. 
C,=rotor current per phase. r,-rotor resistance per phase. 
р= No. of pairs of poles of stator winding. s=slip in cycles 


per sec. n=revs. per sec. of shaft. 
Therefore uq Um m 
s n 


When running light W consists entirely of power spent in 
overcoming the frictional and other losses which oppose the 
rotation of the shaft. Consequently, putting n, and s, for the 
speed and slip at no load, we obtain these losses from the relation 

W, = 7103 Саар 
So 
~ —8, ~ — 5, 
сая: : Hace 3C r,. 

The determination of the no load losses is thus reduced to a 
measurement of the slip and of the rotor current and resistance. 

Instead of the quantity C,? т, we may, for convenience in 
ez 
73 
where e, represents the voltage induced per phase in the rotor 
winding. 


The final form of the expression for the no load losses over- 
come by the rotor becomes :— 


or putting 


measurement, put 


s 2 
W,-zmcs 9e 
So Tao 
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Except for the uncertainty of the resistance of brush contacts 
on slip rings and starting rheostat, this method is found to give 
in a fairly simple manner reliable and consistent results for the 
losses overcome by the rotor. It is, however, not correct to take 
these losses as being the true friction losses. | 

Several experiments have pointed out that both in this 
method of determining the friction losses and in the one to be 
next described, the negative torque due to friction will be 
partly overcome by the positive torque due to rotor hysteresis. 
It thus follows that the actual losses measured will be smaller 
than the true frictional loss by that portion of the hysteresis loss 
which is converted into mechanical energy. | 

It does not, however, appear to have been generally recognised 
that the hysteresis losses are not the only ones affecting the 
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Driving Watts 
Fic. 8.—DETERMINATION ОЕ Losses BY BENISCHKE’S METHOD. 


results. The pulsation losses in the tips or bridges of the teeth 
will also appear as a retarding force on the rotor, and will con- 
sequently increase the observed value of the friction losses by | 
the full amount of the losses. Thus if И s=Friction losses, 
Wy =Rotor hysteresis losses, which are practically all trans- 
formed to mechanical torque at this speed, W р= Pulsation loss. 

(4) Method of Benischke. 'This depends on the fact that for 
small values of the slip the total torque of the rotor varies in 
direct proportion to the slip. The slip of the motor is measured 
at no-load and at one or two loads slightly above no-load. A 
curve is then piotted on a base of torque—or more conveniently 
watts—with slip as ordinates (see Fig. 8). Joining the points 
thus obtained by a straight line, and continuing this line back- 
wards to cut the horizontal axis at a point corresponding to zero 
slip, the distance of this point to the left of zero output will 
be the power exerted by the rotor in overcoming frictional and 
other resistances to its rotation. The actual power measured in 
this case, as in the last, is really the friction+pulsation losses— 
the mechanically converted hysteresis loss. This method is fairly 
easy to carry out if a convenient method of applying a small load 
to the motor is available. 

A very simple application of the retardation method of 
measurement may be employed to complete the determination 
of the friction losses. 

If the induction motor be run up to full speed in the usual 
way, and, when running light at full speed, if the rotor circuit 


be opened, the rotor will s:ow down and gradually come to rest. - 


The retarding forces will be those due to friction and magnetic 
pulsation in the teeth, while the rotor hysteresis will tend to 
accelerate the rotor and prolong the time of coming to rest. 
During the early part of the retardation, these will be the only 
forces to be considered. Ав the slip becomes large, eddy cur- 
rents will be formed in the rotor core and conductors which will 
produce a diminution of the effective retarding forces. If a 
retardation curve is plotted with time measured horizontally, and 
speed verticallv, from observations made on the motor while 
retarding as described, a tangent drawn to the curve near the 
point of maximum speed will make an angle a with the 


horizontal axis such that its tangent p is proportional to the 


losses :— 
Ув + Wp - Wy. 
Now suppose that another retardation curve is taken with 
the stator open circuited. In this case retardation will be due 


, 


to frictional losses only, and a tangent to the second curve = 


at a point corresponding to the same speed as the first tangent 
will be proportional to the friction watts. 

As the height of the points from which both tangents are 
drawn are taken to be the same, the subtancents will be in- 
versely proportional to the retarding watts in the two cases, and 


e NA wW 
ге have the relation 2. = "ғ _ 
а ХМ WprWp-Wg 
NM 
Ир = | Ив + Wp – И 
P м ( еа it) 


from which the true friction watts are determined from the 
value of (We + Wp - Wi) obtained in either of the tests described 
(Nos. (3) and (4)). In taking the two retardation curves, since 
only the ratio of the initial slopes of the curves is required, it 


is immaterial how the readings are taken, so long as the two 
curves are strictly comparable. Also only a few readings are 
required near the maximum speed. With motors of fairly large 
size, it would be sufficient to observe the times taken to retard 
by a certain amount after opening in one case the rotor, and 
in the other case the stator circuit. 

The two retardation curves shown in Fig. 9 were taken on 
the same motor as the other tests. Unfortunately, however, the 
s which in this case is 0'577, cannot be employed for 
correcting the results obtained in the Benischke test, as the slip- 
ping brushes had to be lifted in order to obtain the curves. 
The brush friction was so great that satisfactory readings for 
the retardation could not be obtained without removing them. 


: A 
The ratio oi does not therefore apply to the same value of 


NM' 

the friction as that shown in the other curves. The effect of 
eddy currents in causing the curves to approach one another 
and then cross is well shown in Fig. 9. 

(5) By opening rotor circuit. We тау next refer to a very 
simple method which has been much used {ог measuring 
approximately the friction losses. The watts supplied to the 
stator of the motor when running light are observed. The rotor 
circuit is then opened and the watts are observed immediately 
after, before the motor has had time to slow down appreciably. 
The difference between the two wattmeter readings, atter correc- 
tion for the С? losses, is taken to be the friction losses of the 
motor. This again is not a correct assumption for the follow- 
ing reason. Before the opening of the rotor circuit the power 
supplied consists, in addition to the copper losses, of the stator 
iron losses, and rotor friction, hysteresis and pulsation losses. 
After opening the rotor circuit, the rotor is no longer driven 
by the stator, except in virtue of the rotor hysteresis. Thus, 
while the rotor hysteresis watts supplied to the stator remain 
the same as before, the difference in the wattmeter readings is 
the sum of the rotor retarding effects, t.e., the sum of the fric- 
tion and pulsation losses. The power measured by this method 
is therefore again not the true friction watts, but is greater by 
the amount of the pulsation losses. 

(6) Retardation curves. Retardation methods for measuring 
losses, which are so well adapted for measurements on direct 
current and synchronous alternating machines, have only a 
limited application in the case of induction motors. The sim- 

licity of the direct current measurements is here rendered 
impossible by the fact that excitation and driving current are 
both supplied to the same terminals, and one cannot be varied 
or even measured independently of the other. Even with the 
rotor open, eddy currents and rotor hysteresis produce the result 
that an uncertain driving power is supplied to the rotor from 
the mains, in addition to the excitation loss. It thus becomes 
impossible to find the constant connecting the rate of retarda- 
tion with the power required to overcome the retarding forces in 
the manner in which tliis is carried out for a continuous current 
machine, 

In order to obtain the relation between retarding watts and 
retardation, Bragstad and La Cour have suggested supplying 
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Fic. 9.—RETARDATION CURVES WITH STATOR EXCITED AND 
UNEXCITED. 


the excitation losses entirely to the rotor in the form of direct 
current supplied to two of the slip-rings while the motor is 
made to run synchronously. The machine then operates as a 
synchronous motor with rotating poles excited with continuous 
current, and the alternating supply provides the armature cur- 
rents producing the driving power. The power supplied to the 
stator to maintain the rotation at any speed is then measured 
and compared with the slope of the retardation curve obtained 
by allowing the motor to retard with the same continuous 
current excitation, but with no alternating current sunvlv,. in 
order to obtain the constant as described in the case c^ direct 
currents. After obtaining the constant in this manner, the fric- 
tion losses are obtained from a retardation curve taken on the 
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motor when retarding from full speed entirely without excita- 


поп. In order that tne whole of the magnetising power may be 
supplied by the rotor excitation, the armature reactions in the 
stator must be a minimum, and ‘must not tend to strengthen or 
weaken the revolving field of the rotor. This necessitates that 
the stator voltage shall be adjusted so that the stator current 
comes into coincidence of phase with the induced voltage in its 
conductors. This condition can only be obtained by trial, the 
terminal voltage being varied until the power-factor of the 
supply circuit is a maximum. "The nature of the magnetic 
circuit, and especially the fact that the rotor has not salient 
poles, cause the reactance of the stator winding to be relatively 
nigh, so that the power-factor of the primary circuit can never 
become unity. There wil thus always be some alternating 
flux maintained by the stator, and there must be a certain 
amount of iron loss in addition to the driving power included 
in the measured input. This will have the effect of making the 
constant slightly larger than its true value. The great dith- 
culty in determining the constant accurately by this method 
is shown by the variation in the values actually determined. 
These differed from опе another by amounts up to about 
2 per cent. Although the mean was taken of a considerable 
number of values, it is evident that great accuracy was not 
obtainable. 

A more accurate method of obtaining the constant would be 
to calculate it from the moment of inertia of the rotating parts, 
obtained experimentally by purely mechanical means. This 
method of measurement by taking retardation curves is again 
referred to in connection. with the determination of the iron 
losses, for which purpose it was proposed. Тһе simplest method 
of employing the retardation method for determining the friction 
losses is to carry out the experiment with the induction motor 
coupled to a continuous-current motor, the two machines being 
allowed to retard together. The test is then exactly as detailed 
in the first part of this paper. The friction losses of the c.c. 
motor must be separately determined and subtracted. It is 
evident that this is at best a cumbrous experiment, and the 
retardation method must be considered as not well adapted 
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for the purpose. А method due to Mr. Cramp, by which very 
accurate values for the no-load friction coethcient may be 
obtained, is to wind a string round the shaft ot the motor and 
pass the free end over a light pulley at a considerable height 
trem the ground. Weights are then attached to the end of the 
sting until by repeated trial the correct weight is found. This 
weight is such, that when started downwards it is just able to 
maintain rotation of the motor shaft without acceleration. The 
umtormity of speed is ascertained by noting the time intervals 
taken by the weight to fall past two equally spaced marks. The 
friction torque is thus found directly in terms of the weight and 
the radius at which the weight acts on the rotor shaft. 

Methods for Determination of Tron Losses, 

(1) By subtracting the friction and copper losses from the 
total no-load losses. The simplest method of determining the 
total iron losses is to determine the friction losses by any one of 
methods 2. 5, or 4 previously given, and to subtract these losses, 
together with the calculated copper losses. from the total no-load 
watts required to run the motor light. If either of methods 3 or 
4 (Blanc or Benischke) is used, the true friction losses should 
be obtained by retardation curves as described above, which 
inc*dentally gives the rotor losses as a separate item. 

(2) Motor driven by an auxiliary machine. Ву coupling the 
indrvetion motor to а direct-current machine, so that it тау be 
driven with open rotor circuit, a very complete separation of the 
no-load iron losses тау be obtained. When running below 
synchronism with the rotor circuit open, the iron losses in the 
rotor will increase with decrease of speed. Consequently, by 
gradually increasing the speed of the rotor up to synchronism 
by means of the continuons-carrent motor, the watts supplied to 
the stator of the induction motor will be found to diminish. 
At synchronism. the only losses in the rotor will be those due 
to magnetic pulsation im the teeth. At this point. also, the 
direction of the torque due to rotor hysteresis will be reversed. 
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Atter passing the synchronous speed, this eftect no longer tends. 
to drive tne rotor, requiring power to be taken for this purpose 
Irom the stator. dhe rotor nysteresis 15, on the contrary, Sup- 
plied trom the direct-current machine, and power 1s supplied w 
ihe mains owing to this cause. by making observations of tue 
power supplied to the stator or the inau uon motor, and ot ine 
power spent in driving the continuous-current machine, it thus 
becomes possible to measure separately tne stator iron loss, rotor 
hysteresis loss, the pulsation losses and triction. ‘J'he last-named 
15 obtained by driving the direct-currene motor, first coupled to 


` апа then uncoupled irom the unexcited induction motor. rhe 


experiment requires considerable care, but is not difficult to carry 
ouv if the ratio of alternating to continuous voltage supply сап 
be kept absolutely constant. If the voitages have any relative 
variation, а continual change in the watts taken by the A.t. 
and D.C. machines occurs, 

The curves shown in Fig. 10 will be understood from the 
particulars already given. the lowest curve is the A.C. watt- 
meter reading (corrected for (72 0), the other curves all being 
D.C. watts supplied to the driving motor. lt will be seen that 
the true friction is 156 watts, a value agreeing closely with 
that in Fig. 10, but considerably less than is given by the 
Benischke test. The total friction and iron losses are 3165. 
watts. 

(3) Mr. W. Angermann hae proposed an elaborate method tor 
separating the iron losses. He starts by dividing the total iron 
losses into three groups, each group consisting of those loss.s 
which depend upon one tactor which can be varied independen.i; 
of the others. These groups are:—(1) Stator поп losses (c..- 
clusive of pulsation losses) which depend on the frequency of 
supply. (2) Rotor iron losses (exclusive of pulsation losses) 
which depend on the slip. (3) Fulsation losses in the teeth of 
stator and rotor which depend on the speed of the rotor. 

By varying the frequency of the voltage applied to the stator, 
with the rotor circuit. open, while maintaining the magnetic 
induction constant, a curve of watts (1) and (2) 15 obtained from 
the readings of a wattmeter in the stator circuit, and is plotted 
on a base of stator frequency which is also rotor slip. A second 
test is made with the rotor circuit. closed апа motor running. 
light. In this case, again, the frequency is varied and the 
induction kept constant. А curve ot watts (l) and (3) is ob- 
tained from the readings, the rotor slip being assumed too small 
to produce iron losses. Finally, a third set of readings is taken 
with the stator short-circuited and the rotor supplied with 
alternating current of the same voltage as those which would be 
generated at each speed by the voltages applied to the stator in 
the former two tests. For this purpose the ratio of transtorma- 
tion must have previously been taken. This test gives the losses 
(2) and (3). By adding the ordinates of any two of the curves 
thus obtained, after correction for (7? loss, and subtracting 
the ordinates of the third, each set of losses may be obtained 
separately. The friction losses must have been previously 
separated and the values of stator and rotor resistances accur- 
ately measured, since the copper losses will bear a large ratio 
to the total losses in the experiment. The method is anything 
but convenient in practice, 

(4) Retardation methods. The experiments of Bragstad and 
La Cour. in which the rotor is excited with direct current in 
order to provide the rotating field, have already been referred 
to. The iron losses were determined in two alternative methods.. 
In cne case the rotor was short-circuited and the motor run light 
from an alternator having constant excitation, but whose speed 
was varied from a maximum value downwards. А curve of 
watts on a base of speed was then obtained. in the same manner 
as in the second measurement mentioned above in Anzermann's 
test. The second method of obtaining the tron loss curves was 
by allowing the motor to retard with direct current supplied to 
the rotor of sufficient strength to produce the same alternating 
voltage at the stator terminals as emploved in the first test. 
The rotating field and iron losses were thus due to the rotation: 
of a ours. field formed by direct currents in the rotor. From 
the retardation curves, the iron and friction losses at any speed 
were calculated in the usual way, the predetermined constant 
being used. By plotting the iron loss curves (obtained from the 
total watt by subtraction of (7? and friction losses) оп a base 
of frequency, the losses proportional to frequency are separated 
and classed as “hysteresis”; while the losses varying with a 
higher power of the speed form the remainder, classified as 
"eddy current "" losses. An obvious criticism to be made of the 
experiments 15 the comparatively small practical value of the 
results, owing to the fact that the location, and consequently 
the cause, of the “hysteresis” and “eddy current " components 
of the total loss are not determined. In exciting the roter with 
direct current to produce the rotating field. an assumption of. 
practical uniformity of this field is made. Although this mav 
be justified in the case of normal motors, it may not be ad. 
missible in the case of motors on which it is necessary to make 
such special tests, and which would possibly not be chosen for 
stch treatment if thev were of the usual design. 


Ferranti (Hamilton) Continuous Current Meter.---The Board of 
Trade have approved. of the Ferranti new-tvpe continuous: 
current meter, Hamilton patent. 
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“ FLEXIBLES,” WITH NOTES ON THE TESTING OF RUBBER 


ROFESSOR ALFRED SCHWARTZ submitted a paper 

with the above title to the Institution of Electrical 
Engineers last Thursday. Owing to its extreme length we 
are unable to publish it in full, but the following abstract 
embodies its chief contents :— 

There is a general consensus of opinion amongst engineers 
that the flexibie is the weakest part of an electrical installa- 
tion. Unfortunately, there are no records published by the 
English fire offices in which fires caused by electricity are 
classified in detail. An examination of the reports of the Fire 
Salvage Association of Liverpool for the years 1894-1905 in- 
-clusive shows that during that period out of 9,711 fires in 
that city 666 were attributed to gas and only 74 to electricity, 
but as no details are given it is impossible to say to what 
extent flexibles were concerned. Mr. W. W. Lackie' states 
that out of 35 fires during the years 1902-1904 attributed to 
„electrical causes in the Glasgow system five were due to de- 
fective twin-flexibles. The author has examined the admir- 
able reports on fires due to electricity issued by the Electrical 
Bureau of the National Board of Fire Underwriters, New 
York, and has summarised the causes of such fires reported 
during the last year. As a typical example of a detailed 
report of a fire of which flexible was the cause the following 
may be cited :— 


‘© (3,321) Long pendant cord had been knotted to take up 
Surplus and to provide proper adjustment of lamp used for 
reading purposes over a bed. The constant abrasion and kinking 
of the insulation caused by this arrangement was finally sufficient 
to result in short-circuit of flexible cord, which threw molten 
metal and burning insulation on the bed beneath." 


TAPLE I. 


Summary of Reporte of Electrical Fires. Electrical Bureau 
of the National Board of Fire Underwriters, New York, 
July, 1905, to July, 1906. 


Cause. No. of fires, 
Earths on motor and lighting circuits ... see OT 
Dynamos and motors Jas - a .. 21 
Rheostats е, К муз 5 = ... 15 
Blown fuses... us E TT E .. 12 
Incandescent lamps ... ... AS .. 15 
Crosses between high and low potential circuits 23 
Lightning entering over service wires ... в, 19% 
2 Overfused circuits... is - of ue 9 
? Lamp flexible hanging on nail ... ves .. 4 
? Defective joints and contacts... "P av “LO 
* Short-circuits on interior wiring ... we "- 


Faults in Flexible Installations.—On the Continent the 
wiring of the building itself is often carried out with flexibles 
supported on insulators. A good deal of foreign flexible finds 
its way to the English market, and many of the art fittings 
imported from the Continent are provided with flexibles, which 
—although they might be satisfactory when used under the 
‘strictly specified conditions in the country of their origin—are 
here subjected to voltages and conditions for which they were 
never intended, with disastrous results. It has been found in 
‘Germany that, unless the regulations laid down concerning this 
material are closely adhered to, trouble is likely to ensue. 

In the early days, when 110 volts only had to be dealt with, 
flexibles insulated with lapped rubber tape were successfully em- 
ploved. When, however, 220 volts came into use this class of insu- 
lation was found to be insutticient, the faults mostly occurring in 
the switch wires. This was largely due to considerations of price 
which led to the employment of insulation material containing 
‘sometimes from 50 per cent. to 70 per cent. of rubber sub- 
stitutes, and also to faulty manufacture in giving too small an 
overlap to the rubber tape spirals, so that in some cases the 
wire was uncovered. Under the new German regulations taped 
rubber flexibles may only be used in dry living rooms for pres- 
‘sures up to 125 volts. They may not be used under fabrics or 
for portable fittings, and may not be installed in cellars, under 
floors, in bedrooms, or halls. Vulcanised rubber in the form 
of a continuous sheath may, however, be used up to 1,000 volts 
for fixed apparatus and up to 500 volts for portable purposes. 
The trouble at 220 volts with taped rubber flexibles is due, 
not so much to a direct short-circuit, which would blow the 
fuses, as to persistent arcs of low-current value, which are 
«arried by the fuses. 


1 Journal Institution of Flectrical Engineers. vol. 35, 1005, p. 118, 
2 Denotes items with whieh flex bles are concerned, 


As already stated, these faults have been found to occur 
most frequently in the switch wires, and a reference to Fig. 1 
wil show the reason for this. It is evident that a short 
occurring at A or B would, by short-circuiting the lamp or 
other consuming device, allow of a considerable current rush, 
and blow the fuses; whereas if a short occurred in the switch 
wire at C only the switch is short-circuited, and the current 
in the arc is limited to that of the lamp or consuming device 
in the circuit. The arc thus formed travels slowly up the 


Fic. 1. 


wires until the lamp leads are involved, when the fuses will 
blow. To obviate this trouble with the switch wires Coninx ! 
proposes to have laid up with the flexible for the switch con- 
nection а third wire, which should, if the switch is in the 
positive wire, be connected to the negative main at one end, 
and be carried down to the switch and there sealed off without 
being connected to it. A short-circuit in the switch wires 
would involve this third wire, and thus ensure the fuses blow- 
ing. The arrangement is shown diagrammatically in Fig. 2. 
It is not unusual in Lancashire cotton-mills, where the air 
is highly charged with moisture, and the flexibles are regu- 
larly brushed down in order to rid them of the adherent fluff 
with the brush. used for cleaning down the machines, which 


Fic. 2. 


is in consequence oily, to find that persistent arcs of low- 
current value, and too small to blow the circuit fuses, are 
formed in the flexibles for pendant lamps. It is interesting 
to note in this connection that in the United States and 
Germany the regulations call for an outer covering for the 
flexible, which shall be non-flammable. In spite of the fact 
that this regulation has been in force for many years, the 
author is unaware that it is being actually complied with in a 
satisfactory manner. In mill and factory lighting, moreover, 
it is impossible for economic reasons to employ only 5-атреге cir- 
cuits where long aisles are to be lit, consequently the blowing 
of a fuse brought about by the failure of a flexible may ex- 
tinguish a large number of lights. A return to the practice 
of fusing ceiling roses would therefore seem to be desirable in 
such cases. Fuses in ceiling roses were abandoned chiefly 
because their inaccessible position rendered them likely to be 
largely over-fused for the sake of avoiding the trouble of 
replacement. But in the case of the lighting of long aisles 
the general safety of the circuit would undoubtedly be im- 
prcved, and the amount of annoyance occasioned by the 
blowing of a fuse would certainly be curtailed by the re- 
introduction of the fused ceiling rose. 


CONDUCTORS. 


The conductors for flexibles are usually all twisted in one 
direction; they are sometimes, however, not twisted at all. 
This latter form is not desirable for any conductor that has 
to work backwards and forwards over a pulley, as the stress 
is not distributed evenly over the wires, which in consequence 
are liable to break. 


1 Handbuch der Electrotechnik, vol. 6, Part 2, p. 394. 
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Conductivity of Small Stranded Conductors.—Tests were 


made to determine whether the conductivity of a twisted 
stranded conductor is the same as that of a solid conductor 
of equivalent cross-sectional area. The experiments were 
made with both pure and tinned copper wires as supplied by 
the cable-makers. The diameters of the tinned wires were 
found to be slightly greater than their nominal gauges, the 
wires being drawn to standard gauge and then tinned. In 
all cases for pure copper the conductivity of a stranded 
conductor with a large number of strands was higher than 
that of its equivalent solid wire. In the case of tinned con- 
ductors, however, the conductivities were equal in one сазе, 
while for the other two the conductivity of the stranded con- 
ductor was higher than that of the equivalent solid wires. 
The wires in the latter cases were more heavily tinned than the 
former, and in consequence had a greater conducting cross- 
sectional area. Although at first sight these results seem 
somewhat anomalous, they may be accounted for by assuming 
that the current flows not only along the twisted strands of 
the conductors, but also straight from strand to strand through 
the lines of contact. The effective conducting cross-sectional 
area will then be greater than that of the equivalent solid 
section of its constituent conductors, and its resistance will 
therefore be lower. This assumption further accounts for the 
higher resistances of the tinned conductors, since the current 
flowing across the strands would have to encounter the higher 
resistance of the tin coating. 


There are four causes of weakness in the conductors which 
would appear to operate in actual practice :— 

(1) Extension of the Wires by bending when under small 
Lvads.—Ercolini! has recently investigated in considerable 
detail the extension of copper wire when wound and unwound 
under tension upon cylinders of various diameters. He ex- 
perimented with copper wire 0'04 cm. (16 mils) diameter 
wound upon iron cylinders 1, 2, and 4 cms. diameter respec- 


tively under tensions vary from 250 to 5,000 grammes (05 


to 66 1Ь.). He found that with successive winding and un- 
winding the wire stretched as much as 84 per cent. before 
breaking, and that under a tension which produces an insig- 
nificant stretching if applied in the ordinary way. It would 
. seem probable that this cause would operate in the case of 
flexibles which are repeatedly bent at the lamp-holder or 
round any surface of small radius. The author has care- 
fully examined the fractured ends of the conductors used in 
the bending tests described later in the paper, in which the 
flexibles were bent many thousand times through a right 
angle at their attachment to a lamp-holder, when under a 
tension of 3 lb., and has found that the diminution in section 
was quite local, and only extended for a very short distance 
from the point of rupture. This may have been due to the 
sharp character of the bend in question, and also largely to 
the fact that the wires are twisted together. 

(2) Loss of Tenacity due to Increase of Temperature.—The 
percentage diminution of the tenacity of copper with increase 
of temperature is given in Table II. 


TasLE II. 


Diminution of Tenacity of Copper with Increase of 
` Temperature. 


Temperature ‚ Loss of tenacity 


in Deg. Fahr. | per cent. 
= ee eee у __ uu 
68 | 9 
138 | 5 
249 10 
328 | 15 
418 | 20 
438 | 22 
488 25 


The temperature attained in lamp-holders is very much 
higher than is generally supposed. It is, of course, a very 
variable quantity, depending not only upon the heat radiated 
and conducted from the lamp itself to the holder, but also 
upen the nature of the contact between the Jamp terminal 
plates and the spring plungers of the holder. The tempera- 
tures given in Table III. were kindly measured for the author 
by Professor W. W. Haldane Gee and Mr. L. Henshaw. They 
were obtained by means of a thermojunction on lamps and 


1 Nuovo Cimento, vol. 11, series 5, 1906, p. 243. 


holders in use at the School of Technology, Manchester. The 
lamps tested were on 110-volt circuits, and the temperatures 
were taken in two positions, (1) in the lamp-holder between 
the lamp contact plates, and (2) just above the cord-grip on 
the flexible. 


Taste III. 
Temperatures attained in Lamp-holders on 110-volt Circuit. 


Position I.= Between contact plates of lamp in holder. 
Position II.—Just above cord-grip. ie 


rs 
| peu temperature 
| in degrees F. 

| | Room tempera- 


Nominal А 
A = without shade. — 60? 
Candle power B — opal or bell shade. oN ab pde 
of lamp. fae шасы 
ae Position 
— : 
8 |! Mean of five experiments, А ...| 113 96 
8 Mean of five experiments, B ... 118 — 
16 Mean of three experiments, А | 148 108 
25 One experiment (old lamp), А... 203 160 
50 | One experiment, B .............. , 829 145 
45 | Tantalum lamp, ** Sun" type... 135 108 
23 | Tantalum lamp, Type Н... .....j 123 88 


30 | Nernst lamp, 1/4 ampere size... 145 114 


———————— ————— ————mm—Ó—s— і 


A further series of tests to determine the temperature 
attained in bayonet catch-holders for electric radiator lamps 
was made recently by the author and Mr. A. E. Moore for 
the Engineering Standards Committee оп Electrical Plant 
Accessories, from which the following results are taken. 
Experiments were first made to ascertain the temperature of 
the outside of the lamp-holder with two lamps glowing. Each 
lamp took 3'5 amperes, and the temperature was measured by 
means of a thermometer in contact with the holder and 
wrapped round with tinfoil. The holder was screened 


TABLE IV. 


Temperature of Contact Plungers in B.C. Holders for Radia- 
tor Lamps. Adapter substituted for Lamp. Коот Tem- 
perature 14° C. (57° F.). Plungers Ozxidised by being 
held in Bunsen Flame and.also Chemically without Heat. 


Maximum temperature 


attained. 

Current in — 
Amperes. “С. TE 
20 gee es a ins s .. 42 107 
35 (normal current) >... к .. 105 . 221 
143 .. over 250 415 


Solder on junction melted. 
3'8 (plungers oxidised chemically with 
copper nitrate) е оуег 250 415 
Solder on junction melted. 


from the direct radiation of the lamps by the struc- 
ture of the radiator, and the maximum temperature 
attained was 160° Е. With a view to obtaining 


the actual temperatures attained by the contact plungers a 
new holder was taken, and the plungers were oxidised by being 
held in a Bunsen flame for a few minutes; the temperatures 
were then taken with a thermojunction. The results given in 
Table IV. can only be taken as representing what actually 
occurred in the particular cases mentioned, as the character 
of such contact resistances is naturally very variable. It is 


` probable that the heat of the Bunsen first softened the springs, 


thus causing a bad contact, which resulted in the complete 
softening of the springs. The temperature attainable in such 
a damaged holder may be exceedingly high, owing to arcing 
at the contacts. These plunger temperatures are of interest, 
as the plungers are directly connected to the flexible con- 
ductors, and the heat thus carried into the insulation is un- 
doubtedly the cause of many breakdowns in the insulation at 
the lamp-holder hereinafter referred to, as well as tending to 
reduce the tenacity of the copper, as shown in Table 11. 

(3) Corrosion of the Wires due ёо Sulphur from the Vulcani 
ing Compound.—The vulcanising compound is usually put on 
in two layers, the outer one of which, or ''jacket," may con- 
tain as much as 10 per cent. of sulphur, while the inner one, 
which is termed the ''separator," may contain as much as 
3 to 4 per cent. of sulphur. 'Then follows a layer of pure 
rubber tape on the tinned conductors. A detailed examinaticn 


1 The contacts were examined, and it was found that the action of the piunget 
springs had been destroyed. 
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of old vulcanised flexibles shows that in most cases the wires 
have been blackened by the action of the sulphur, and that in 
some cases théy have been severely injured. Experiments made 
by the author and Mr. John Roberts showed a certain diminu- 
tion in tensile strength with age, and also led the author to the 
conclusion that the wires insulated with vulcanised rubber 
had become considerably more brittle than those insulated with 
pure rubber and within a shorter time. 

(4) Corrosion of the Wires due to Chemical Fumes in the Air. 
— This is. not usually a direct action, particularly in the case 
of vulcanised rubbers, but takes place in the presence of mois- 
ture, which leads first to the deterioration of the insulation, 
and subsequently to the corrosion of the wires by electrolytic 
action. In the case of flexibles this action is intensified by the 
juxtaposition or the conductors and the influence of electric 
osmosis, 


HEATING OF CONDUCTORS DUE TO EXCESSIVE CURRENTS. 


This matter is of interest in connection with the temperatures 
attained with flexibles due to short-circuit currents and the 
employment of heavy fuses on sub-circuits. A series of ex- 
periments was made by the author and Messrs. F. Shaw and 
J. Davies on (1) the temperatures attained in a given time with 
bare conductors with various currents, (2) the corresponding 
temperature rises with the same conductor when insulated. 
The results of these experiments are shown graphically in Figs. 
5 and 4. As is to be expected, the temperature rise.in a bare 
wire with a given current is higher than that of the same wire 
when insulated. The currents selected were purposely large 
in order that the kindling point of the insulation might be 
reached. It is to be noted that in Fig. 3 the conductor was 
only covered by the insulation, there being no braiding or 
other covering over this; in consequence the rubber did not 
take fire, but merely melted off. Further, these tests were 
designed to show the temperatures attained with comparatively 
large currents of short duration, and they must not be taken 
as indicating the temperatures attainable with the currents 
named if kept on continuously. Fig. 4 shows the relative 
temperature rise on a 23/36 conductor with a given current 
when made up in different forms. А consideration of these 
curves shows that there is not much to choose between the 
various finishes tested as to their radiating capacity. 

A further series of experiments was carried out with the 
same size of conductor in various finishes but with heavier 
currents, with a view to finding the kindling point of the in- 


/ Rubber Meited| Off 
[= i 


Temperature in degrees Fahrenheit. 


S 
\ 


Time iu minutes. 


Fic. 3.—TEMPERATURE RISE ON 23/36 CONDUCTOR WITH 
CURRENTS OF 20, 25, 30, 35, 40 AMPERES. 
B.=Bare wire. 


C.M.A.=Cable Makers’ Associntion У.І. К. covering only without braiding. 
Коош temperature, 60° Е. 


sulation. The results were remarkable in that with one ex- 
ception they show that the vulcanised rubber insulation actually 
burst into flame only when the conductor fused. This is doubt- 
less due to the firing of the inflammable vapours by the arc 
following the fusion of the conductors, and it is rather an 
unfortunate property from a fire risk point of view, as it may 
start the fire from two centres, one on the floor beneath and 
the other on the ceiling above. Flexibles insulated with pure 
rubber ignite before the wire fuses. The proportion of rubber 
in vulcanised indiarubber compound is comparatively small, 
and fhe mineral loading matter evidently delays the ignition. 
These experiments were, for obvious reasons, conducted in a 
fume chamber, where the air was comparatively still, and it is 


possible that in a strong current of air the ignition of the vul- 
canised indiarubber might take place before the fusion of the 
wire; but the general result, that in still air the insulation will 
give off heavy fumes but will only smoulder and char while 
the conductor remains intact, is supported by the fact that the 
persistent arcs which have already been referred to travel up 
these wires without flaming. 


Temperature in degrees Fahrenheit. 


0 2 4 6 
Time in minutes. 


Fic. 4.— TkMPERATUBE RISE ON 25/36 CONDUCTOR IN. VARIOUS 
FINISHES WITH A CURRENT or 30 AMPERES. 


A=C.M.A. twin-twisted glacé. 

t=C.M. A. workshop. 

C=C.M.A. saine as A, but single conductor. 
D=C.M.A. twin-twisted silk. 

F= Double pure rubber twin-twisted. 
G=Sing'e , ” ” ” 


INSULATION OF FLEXIBLES. 


Pure Rubber Strip.—The pure rubber strip which is used for 
insulation purposes is prepared by two distinct methods, and 
is known as “сиё” or ‘‘spread’’ sheet, according to its mode 
of manufacture. The raw material is the same in either case, 
and is first washed and dried. In the preparation of ''cut"' 
strip the dried rubber is, after being passed through com- 
pression rollers, put through a ''masticator'"' and then formed 
into blocks under considerable pressure. These blocks are 
frozen hard and then cut into sheets by special machinery. , 
The process outlined above is necessarily expensive, and is only 
followed by & few firms in this country. 

The manufacture of '"'spread ” sheet is much simpler and less 
costly. The dried rubber is made into a paste or “dough ” by 
means of a solvent, and is then spread on to a length of cloth. 
The solvent is then driven off by heat, leaving the rubber in the 
form of a sheet, which is then cut into strip. On the Con- 
tinent, owing to the cost of fine Para rubber, foreign material 
is added with a view to producing a cheap article, which is 
put on the market as second or third quality sheet. ''Cut" 
strip is generally used in this country for the innermost layer in 
high-class cable work, while “spread” strip is very largely 
used for rubber-taped flexibles, insulating tape, &c. 

The ‘‘spread’’ sheet should, in order to have the requisite 
mechanical and electrical properties, be ''aged" by hanging 
in а dark room for several months. The strip may be arti- 
ficially aged or cold vulcanised by treating the surface with а 
solution of chloride of sulphur in carbon bisulphide. As rubber 
tape is often used next to the copper conductors it is important 
that 16 should not contain sulphur. This cold vulcanised strip 
not only contains sulphur but nearly always contains hydro- 
chloric acid as the result of its chemical treatment.’ 

Pure rubber has a great affinity for oxygen, and if placed 
in direct contact with copper, the latter will part with any 
oxygen it has to the rubber; it is therefore quite necessary 
that the wires should be tinned or at least covered with a close 
wind of cotton when in contact with pure rubber. 

Absorption of Water by Indiarubber.—The classic experiment 
of Thomas Hancock, which extended over a period of thirty 
years, from 1826 to 1856, showed that water hermetically sealed 
in а rubber bag is capable at ordinary atmospheric pressure of 
passing through rubber, the whole of the water contained in 
the bag—rather more than 12 oz.—having disappeared in that 
time. Indiarubber will absorb about 25 per cent. by weight 
on prolonged immersion in water with considerable increase in 


1 Atkinson and Beaver, “Some Points on the Selection of Electric Light 
Cables." Manchester 1 ocal Section, I.E. E., 1905; Electrician, vol. 54, p. 702. 
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volume. The amount of water absorbed is a very variable 
quantity, and depends very largely on the amount of oily and 
resinous matter contained in the rubber, and also on the 
treatment that its surface has received. This question is ot 
importance in connection with flexibles insulated with pure 
rubber, particularly as under the action of electric osmosis the 
moisture of the positive conductor may be driven over and 
forced into the negative insulation. 

Vulcanised rubber is much more homogeneous in structure 
than pure rubber, and the amount of water absorbed is, in 
consequence, very much less, but nevertheless the fact that it 
does absorb water must not be ignored. Immersion tests for 
flexibles are required in the United States, Germany, and 
France. The insulation resistance after immersion in water 
may be taken as an indication of the amount of absorption 
of water by V.I.R. flexibles, but can hardly be so taken when 
pure rubber tape is employed, as the water may enter be- 
tween the joints. A well-made pure rubber flexible will stand 
immersion in water without actually breaking down for a much 
longer period than is generally supposed. Mr. Lester Taylor 
informed the author that he had a short length immersed in 
water which supplied current to a 100-volt lamp for severa! 
months without breakdown. 

The following tests were made on vulcanised (600 megohm 
grade) and double pure rubber (2,000 megohm grade), immersed 
in water for a week at 609 F. 

Double pure rubber. "Test pressure, 550 volts. 

Insulation between conductors: In air, 6,000 megohms; after 
one week in water at 609 F., 40,000 ohms. 

On immersion in water the insulation fell almost at once 
to 80 megohms, and thence slowly declined and broke down in 
eight days with 400 volts. This test was on a length of only 
10 vards. | 

Vulcanised rubber. 
yard length. 

Vulcanised Rubber.—Of all the constituents of manufactured 
indiarubber none possess such a paramount influence upon 
the general excellence of the product as the sulphur of vul- 
canisation. The amount of sulphur employed in practice varies 
greatly from 4 up to 50 per cent., but the amount of sulphur 
fixed by the indiarubber (sulphur of vulcanisation) very rarely 
exceeds 5 per cent. in commercial rubber articles, and is 
generally free. Free sulphur in various proportions always 
forms a constituent of ordinary vulcanised indiarubber goods. 
C. O. Weber' states that the percentage of combined sulphur 
is no measure of its degree of vulcanisation, and instances the 
following analysis of the outer cover of a tyre :—Indiarubber, 
54°70 per cent.; organic extract, 1°34 per cent.; sulphur of vul- 
canisation, 1:99 per cent.; free sulphur, 2:88 per cent.; total 
mineral matter, 41°08 per cent. He obtains the degree of vul- 
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Fic. 5.—TENSILE STRENGTH OF DIFFERENTLY VULCANISED 
SPECIMENS OF РАНА HunBER. 
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canisation by calculating the percentage ratio between the amount 
of indiarubber and sulphur of vulcanisation present. Thus, from 
the above analysis, the coefticient of vulcanisation = 1:99 x 100 
-54 71-565 per cent. | 

As the coeflicient. of vulcanisation is increased, the tensile 
strength, elasticity, and distensibility are up to a certain point 
also increased ; beyond this point there is first а rather rapid 
decrease in elasin iy and distensibility, followed soon by a de- 
crease of tensile strength. Fig. 5 (С. O. Weber) shows the 


1 The Chemistry of Indiarubber, London, 1902, p. 233. 


elongation and tensile strength of four tyre covers of absolutely 
identical composition as regards the quality and proportions of 
Para rubber, total sulphur, and mineral matter, but cured under 
different conditions. Of these samples I. and II. are under- 
vulcanised, III. is satisfactory, while IV. is over-vulcanised. 
The results given are typical for Para rubber. 
Over-vulcanisation does not consist simply in a high coefficient 
of vulcanisation, but in one obtained under unsuitable conditions, 


Percentage of sulphur. 


Ü 60 120 180 240 300 360 420 450 
Time of vuleanisation in minutes. 


Fic. 6.—VvULCANISATION CURVES OF PARA RUBBER AT DIFFERENT 
TEMPERATURES. 


either of temperature, or of time, or of quantity of sulphur. 
Of these causes too high a temperature is the commonest one, 
while too short a time is the most usual cause of under-vulcani- 
sation. Flexibles, as a rule, are slightly under-vulcanised, as it 
is found ‘that a few minutes more or less in the vulcanising 
chamber may make the difference between a bright or blackened 
conductor. 

The rate at which the sulphur enters into combination with the 
indiarubber hydrocarbon (polyprene) is characteristic for each 
brand of rubber. Fig. 6 (C. O. Weber) shows the vulcanisation 
curves for Para rubber. "This point is of interest in connection 
with the high temperatures attained in lamp-holders and the 
possibility of the free sulphur present entering into combination 
with the rubber and producing an over-vulcanised covering. 


(T'o be continued.) 


Rubber Cultivation.—In his recent report upon Egypt, Lord 
Cromer, quoting Sir Reginald Wingate in regard to rubber 
cultivation in the Soudan, states that experiments are being 
conducted in the growing of rubber vines, Landolphia Ovcarten- 
«іх, at Wau. Rubber produced from these vines and treated 
with citric acid has been submitted to brokers, whose opinions 
show that it is as good as any rubber on the market. It has 
not yet been definitely proved that the Para rubber tree, which 
produces the best known rubber, will grow in the Soudan. 
Recent explorations show that the Bahr-el-(thazal Province con- 
tains more rubber vines than was at one time believed. 


statements regarding the reasons why the Dublin City Council, 
in placing their steam turbine contract, did not follow the re- 
commendation of their Electric Lighting Committee and their 
engineer, which attribute the decision of the Council to the 
result of rumours to the effect that a set of similar design to 
that recommended had given considerable trouble in Glasgow, 
we are asked to publish the following letter from Mr. W. W. 
Гаске, chief electrical engineer to the Glasgow Corporation : —- 
“With reference to the running of the Dick Kerr 5,000 kw. 
turbo-alternators, we have at present four of these sets running. 
giving entire satisfaction, as they have all along done since 
they were installed. In proof ot this I think it should only 
be necessary for me to state that in the beginning of tnis 
year | had occasion to place further orders for turbine plant, 
Messrs. Dick Kerr and Co. being the sub-contractors for the 
alternator. This firm were in competition with the best known 
makers in this country and abroad, and I had then, and would 
now, have по hesitation in trusting them with the work. 1 am 
at a loss to understand the reason for the adverse reports 
referred to, and it is only fair to the firm concerned 
to say that there is absolutely no truth in the statement. 
Should any of your friends desire further information on this 
point, thev have only to come to Glasgow, and we will be 
always glad to answer any questions which they may wish to 
put to us." 
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EXTENSIBLE GAUGE TRAMCAR TRUCK 


Y the courtesy of Mr. John Spencer, General Man- 
ager of the Bradtord Corporation Tramway Under- 
taking, we nre able to desertbe a tramear truck designed 


Fic. 1.- GENERAL View or Braptorp CAR. 


to meet one of those cases that render inter-comnmuni- 
cation between two tramway systems dificult. The 
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Fic. 2.- Pras View or Treck on 4 rr. 85 IN. GAUGE, GEAR 
Cases ReMoven. 


gauge of the Bradford tramway system is 4 ft.. while 
the neighbouring city of Leeds adopted the standard 
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Fic. 3.— Pras View or TRUCK ox 4 кт. Gavck, GEAR Cases 
REMOVED. 

: Nem) in. gauge. Hence when, in the ordinary course 

ot tine, the tramway extensions from the respective 

Cities met, it was found impossible to arrange for 


through-running cars, and passengers had to change 
cars at the Junction in Stanningley. 

To make possible the use of through-running rolling 
stock, Mr. Spencer and his assistant, Мт. Dawson, 
have devised and patented an extensible gauge truck, 
which allows the wheels automatically to assume one 
or the other of the two gauges concerned, namely, 4 ft. 
and 4 ft. 8} in. respectively. Fig. 1 gives а generai 


Ine 
Fic. 4.—View or Truck on 4 rr. Gauge, Distance BLOCK 
LIFTED TO ALLOW WHEELS TO CHANGE TO WIDER GAUGE. 
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view of the type of car used at Bradford, and Fig. 2 
is a plan view of the truck, with its wheels set at 
4 ft. B} in. gauge. Fig. 3 shows the same truck with 
Its Wheels set at 4 ft. gauge, and Fig. 4 shows the 
distance block lifted, to allow. the wheels to change 
to the wider gauge. In all the views of the truck 
the wear cases have been removed. 

With the aid of these figures the important points 
of the construction will be readily followed; it will be 


| 


— 
е 


es: ИӘ 
«NN УЭ 


2 


еу 


Fic, 5.—View or Truck ох 4 Ет. GAUGE, DISTANCE 
Віоскѕ тх POSITION FoR RUNNING. 


seen. that the arrangement of the motor suspension 
and the support of the truck upon the axle is much 
the same as usual. The axle, however, is not a live 
one, its function in this ease is simply to support part 
of the weight of the motor, and to form a shaft upon 
which revolve the sliding sleeves which carry the gear 
and vehicle wheels. Each wheel, therefore. is 
mounted on the outer edge of a short sliding sleeve, 
upon the inner end of which is mounted the ordinary 
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gear wheel. These sleeves are adapted to both slide 


and revolve upon the fixed axle, they are suitably lined, | 


and lubrication is effected in an efficient manner 
through the centre of the axle. The motor is of stan- 
dard construction, save that it is provided with double 
pinions, one at either end of its shaft. Each pinion 
is approximately double the usual width, so that the 
gear wheel shall be fully in gear at all points of its 
sliding range. 

The brake shoes are so mounted that they are free 
to slide parallel to the axle, and a connecting link 
engages with the hubs of the running wheel, and so 
ensures that they shall always be maintained in line 
with the wheel tread. A transverse rocking shaft is 
mounted across the centre of the truck, and from this, 
Ьу a system of crank levers and rods, is controlled the 
position of four distance blocks, one of which is fixed 
adjacent to the rim of each wheel. These distance 
blocks are shown raised in Fig. 4, and lowered in Fig. 
5, and their object is to prevent the wheels moving 
from the gauge determined upon for the time being. 

It should be mentioned that at the point where the 


two different tramway tracks meet, the gauge for a 
considerable distance is tapered from 4 ft. to 
4 ft. 81 in., so that there is no abrupt change of 
gauge. When the car arrives at the changing point 
it slows down, the distance bloeks are raised, and 16 
then passes slowly into and through the tapered sec- 
tion, the transverse sliding movement of the vehicle 
wheels, sleeves, gear wheels, and brake gear being 
effected solely through and by the wheel flange and the 
rail grooves. When the tapered section is traversed, 
the distance blocks are lowered into position and loeked, 
and the car resumes its normal speed. It will be 
noticed that the distance blocks engage the running 
wheels upon their inside and outside faces alternately. 

A number of details have been well worked out. 
For example, the arrangement of sliding dust collars 
to protect the bearing surface of the fixed axle. Trial 
runs have taken place on several occasions during the 
last few months, and on Monday the first car fitted with 
this extensible gauge truck was put in service between 
the two cities for a month's experimental running under 
every-day conditions. , 


THE NEW PADDINGTON TELEPHONE EXCHANGE, LONDON 
| By F. A. Laidlaw 


N Saturday, March 9th, the National Telephone 
Company's Paddington Exchange was successfully 
transferred to a new building adjoining the old ex- 
change. This exchange serves a large proportion of 
the western side of London, and the new equipment 
forms a good example of a central battery system 
cf the latest design. 
Like all parts of the telephone system, the buildings 
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designed for the accommodation of telephone exchange 
plant and staff have undergone a striking evolution 
during the last few years, and the Paddington exchange 
is interesting as embodying a number of improvements 
in the arrangement of the existing apparatus, and 
provision for extensions. The building is not yet 
entirely completed, owing to the site of the new ex- 
change overlapping the site occupied by the old exchange 
building, but, when finished, it will have a frontage of 
140 feet, and a width of about 38 feet. The front ele- 
vation is in picked stock brickwork, relieved with stone 
dressings and bands of red brick. The building con- 
sists of five floors. In the basement are placed the 
general stores, heating plant, underground cable shaft, 
and dry air pumping apparatus, while the ground floor 
contains the offices, lavatory accommodation for the 
male staff, &e. On the first floor are the operators’ 
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quarters, comprising dining room, sitting room, cloak 
room, lavatories, and a room for use by the staff in case 
of temporary indisposition. The general arrangements 
of these quarters are shown in Fig. 1. The apparatus 
room and accumulators occupy the second floor, and 
the third floor consists entirely of the switchroom, 
which, when completed, will be 188 feet in length. 
The building throughout is of fire-proof construction, 


the floors being of concrete, reinforced with expanded 
metal. An iron emergency staircase has also been 
erected outside the building, from the switchroom to 
the ground. 

The general lay-out of the equipment is shown on 
the second and third floor plans, Figs. 2 and 3. The 
switchroom (Fig. 3) will accommodate 86 subscribers’ 
positions, and 41 incoming junction positions, which 
will give an ultimate capacity for 10,000 subscribers 
and 1,100 incoming junctions. The present equipment 
consists of 48 subscribers’ positions, fitted for 5,540 
lines, 18 incoming junction positions, fitted for 486 junc- 
tions, and one three-position eleetrophone section, 
equipped for 200 lines. The multiple equipment is for 
5,500 subseribers and 720 outgoing junction circuits. 
On the subscribers’ sections the subscribers are multi- 
pled once every nine panels, and on the junction 
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sections once every six panels. The outgoing junctions to call a subscriber a second time she can do so 


re multipled every Six panels over both the sub- without making any enquiries, 88 the indicator informs 
res | i " her whieh key was last depressed. The whole switch- 


scribers’ and junction sections. 
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Fic. 4.—DiAGRAM ОЕ CONNECTIONS, CENTRAL BATTERY INCOMING WIRE JUNCTION, WITH SUPERVISORY RELAY IN Tıp SIDE, 
wig CoMBINED Four-Party MACHINE-RINGING AND Direct LINE MaCHINE-RINGING KEYS. 


Provision has been made for four-party line sub- board was constructed and installed by the Western 
scribers on the selective system, which has necessitated Electric Company. 
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Fic. 5.—Froxt View or THREE-POSITION SUBSCRIBERS’ SECTION OF SWITCHBOARD. 


3 satr ER 434-3 a ° * е 50 
3 the орет du s’ positions being fitted with four ringing The construction of the switehboard frames is p 
ceys рег cord етем Each ringi T vi siti е 

ys per cord circuit. Each ringing key is fitted with been modified, each section of three positions © 


an indicator, so that should the operator have occasion partially separated from those adjoining by sheet 
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The connections of the subscribers’ line and cord cir- 
euits are on the standard central battery system, and 
need no description; the incoming junction circuits 
have, however, been slightly improved by an additional 
relay, instead of a resistance spool, which prevents the 
incoming '' order wire '" junction operator from ringing 
a subscriber, should the subsceriber's operator at the 
distant exchange fail to connect her subscriber to the 
junction assigned. А diagram of the connection of an 
order wire Junction cireuit is shown in Fig. 4, and the 
method of working is as follows :— 

The requests for connections from one exchange to 
another are made in the usual manner over an '' order 
wire." The Junction operator, on receipt of a demand 
for a connection, assigns the junction to be used, and 
then tests by touching the tip of her plug P on the 
bush of the jack of the line wante d, to ascertain if 
engaged. If je line is found to be disengaged, the 
plug is inserted into the jack, and one of the four 
ringing keys depressed. The ringing key used will de- 
pend whether the number wanted is on a direct or 
party line circuit. On the insertion of the junction 
plug into the subsceriber's Jack, current flows from the 
positive side of the battery through the subsceriber's 
eut-off relay to the bush of the jack to the third con- 
ductor of the plug P, and thence through the 8 831-ohm 
relay H;,, and lamp L, to the negative side of the 
battery. 

When the distant exchange subscriber’s operator in- 
serts the calling plug of her connecting cords into the 
Junction jack assigned, the 124000- ohm relay К, is 
operated, and connects the 40-ohm relay К, in shunt 
with the disconnecting lamp L, which is extinguished. 
It will be observed that the 40-ohm relay R, is 
now being actuated, and completes the connection, and 
that the "wanted subseriber cannot be rung until the 
subseribers' operator has inserted her. plug into the 
Junction jack. The ringing key, when depressed, con- 
nects the ringing generator to the line 
relay Ry, and causes the subscriber's bell to be rung. 
The ringing current is supplied to the junction posi- 
tions through an interruptor, which breaks up the 
ringing, so ‘that the subscriber’s bell is rung at in- 
tervals, the spacing being three seconds ringing, and 
three seconds silent. The ringing key, when once de- 
pressed, remains in the ringing position until the call 
is answered, as sufficient current does not flow through 
relay R, to operate it, owing to the condenser being 
in series with the subscriber’s bell. When he removes 
the receiver from its rest, the relay R, controlling the 
energising current of the electro-magnetic clutch of the 
junction ringing key is actuated, and causes the ringing 
key to restore to its normal position, thus completing 
the circuit. Current then flows from the repeating 
coil in the incoming junction cord circuit, energising 
the supervisory relay R;. The contact of this relay 
brings into circuit the 27-ohm winding on the 12,000- 
ohm relay R:, and thus lowering the resistance of the 
junction line sufficiently to enable the supervisory 
relay in the subscriber's operator's cord cireuit at the 
distant exchange to be energised. This causes the 
supervisory lamp associated with that сога to be extin- 
guished. As soon as the subscriber replaces the ге- 
ceiver on its rest, the supervisory lamp of the sub- 
scribers’ position calling cord glows, and the subscribers’ 
operator (assuming the supervisory lamp on the answer- 
ing cord is also glowing) severs the connection. This 
causes the relay Н. to fall back, breaking the shunt 
H. across the disconnect lamp L, which lights and 
gives the disconnecting signal to the Junction operator. 
Upon the junetion operator withdrawing the junction 
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plug, the 833-ohm relay К, returns to its normal posi- 
tion, and the disconnect lamp is extinguished. 

Should the subscribers’ operator make a connection 
with the jack J, before the .junetion operator has in- 
serted the plug P, into the called subseriber's jack, the 
lamp L at the junction end will glow as its circuit is 
completed, through the operation of the relay R.. In 
the event of a subscribers operator, owing to a mistake, 
plugging into a disengaged june tion, the lighting of the 
disconnect lamp at the incoming position will warn the 
junction operator of an error havi ing been made. 
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Fic. 6.— Back VIEW or SUBSCRIBERS’ SECTION, 


Fig. 5 is a front view of a three-position subscribers’ 
section. The operators’ combined listening, register, 
and four-party ringing keys, can be seen, and on the 
keyboard, which is opened, will be observed the wiring 
necessary for the various connections. Fig. 6 is a pho- 
tograph of the rear of a section, and from it will be 
seen the method which has been adopted to screen off 
one section from another, and also the uralite separators 
between the answering jacks and the cords. 

A general view of one end of the switchroom, showing 
the operators at work, and the exchange manager's, 
chief operator's, and monitors' desks, is shown in Fig. 
7. The exchange manager's and chief operator's desks 
are fitted for two positions. The desks are fitted with 
the usual equipment having lines for enquiries, observ- 
ing service, &e. Provision has been made for adding 
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four positions to the monitors’ desk when required, present time consist of:—5 of 600 pairs, 1 of 400 
thus bringing the ultimate number of positions up to pairs, 1 of 350 pairs, 6 of 300 pairs, 4 of 217 pairs, 
eight. 3 of 200 pairs, and 1 of 150 pairs. 

Fig. 8 shows a general view of the apparatus гооп, The foregoing аге all lead covered dry core 


Fic. 7.—GENERAL VIEW or SwircH Room. 


in which is located the main frame with capacity at paper cables with special terminating ends of silk and 
the present time for 12,000 external circuits, and cotton-covered wire, the latter being jointed to the 
provision for extending it, when necessary, for paper-covered wires as closely as possible to the frame, 
21,600 circuits. On the switchboard side of this frame and the joint hermetically sealed. The silk and cotton- 
the present equipment for subscribers and junctions covered wires are then treated with hot bees’ wax, 


laced out, and soldered to the terminals on the frame. 
The external wires on this frame terminate on the 
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Fic. 9.— ARRANGEMENT OF ARRESTERS AND Fuses ON MAIN 
FRAME OUTSIDE CABLES, TERMINATING ON HORIZONTAL 


Fic. 8.—Rackxs IN Arparatus Room. SIDE. 
is 9,000, with provision for extending at a future date horizontal side, and are ecross-connected to their re- 
to 17,000. Оп this frame are also fitted test jacks spective switchboard equipments through fuses, light- 
for private lines passing through the exchange, so that ning arresters and heat coils on the vertical side, 
in case of any trouble being reported, the test clerk each wire of every working circuit being protected. 
сап readily ascertain which portion of the private line Fig. 9 shows a drawing of the fuse and arrester, and 


is at fault. The cables terminated on this frame at the the details of how the parts are assembled. 
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The combination required for every circuit consists 
of two fuses, four carbon blocks, two mica separators, 
and two heat coils. 
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tests either inside or outside the exchange, for insula- 
tion resistance, conductor resistance, capacity of a 
condenser, and can ascertain the nature and approxi- 
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Fic. 10.—-MoTorR-GENERATORS FOR BATTERY CHARGING. 


Opposite the main frame is fitted the test clerk’s 
desk. The position of this desk is only temporary, 
and will, when the new building is completed, be 
removed to the position shewn in dotted lines in Fig. 1. 
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This desk is fitted at present for four clerks, with 
provision for extension. 

The desk is fitted with specially wound voltmeters. 
By depressing a series of keys, the clerks can make 


mate location of any fault. Any particular clerk, 
wishing to make a test of a line, gets a special testing 
junetion plugged on to the subseribers' line on the 
switehboard, or, if necessary, inserts a test plug, con- 


Ex 


neeted to his instrument, into the arrester associated 
with the line required to be tested. At the side of 
the test clerk's desk are fitted the subscribers’ regis- 
ters for recording calls, and also the rack on which 
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are mounted the relays associated with the junction 
circuits. Behind the register and junction relay racks, 
but not shown in the figure, are the subscribers’ relay 
rack and intermediate frame. The intermediate frame 
is required for distribution of the lines amongst the 
operators. This enables the busy and slack sub- 
scribers to be so connected that no operator is over- 
loaded. 

Fig. 10 shows a view of the duplicate motor-genera- 
tors (each of 19 kw. capacity) which are provided for 
charging the accumulators. The dynamos are of spe- 
cial construction, and have an abnormal number of 
armature windings, in order to reduce the fluctuations 
due to commutation, and thus prevent noise on the 
lines during the time of charging. These machines 
are so designed that, should the accumulators for any 
reason have to be cut out of service, they are able 
to supply the exchange with current direct, without 
any disturbing effects. The machines, which supply 
alternating current for ringing the subscribers’ bells, 
are dynamotors taking direct current at 24 volts 
pressure from the accumulators, and giving out alter- 
nating current at 75 volts pressure, with a frequency 
of 16°5 cycles per second. The output of each machine 
is 150 watts. These machines are fitted with special 
attachments, consisting of a series of commutators for 
interrupting the ringing, the busy back, out of order, 
and lamp-flashing circuits. 

The storage cells are situated in a room partitioned 
off from the apparatus room, and consist of 11 Chloride 
cells in lead tanks, and 4 similar cells in glass 
boxes. Тһе set of 11 cells, which supply the 
exchange with current for speaking апа signalling, 
have, at present, capacity for 2,380 ampere-hours at a 
nine-hour rate, but the tanks are large enough to allow 
of the plates being increased, when necessary, to give 
4,350 ampere hours at a nine-hour rate. These tanks 
are not filled entirely with acid, but the spare portions 
not occupied by plates are fitted with lead displace- 
ment boxes, which are filled with sand and water, to 
keep them from floating. This method has proved 
very satisfactory where it is advisable to instal initially 
larger tanks than immediate requirements demand, 
and the difficulty experienced, due (where displacement 
boxes are not in use) to specific gravity not keeping 
regular, has thus been surmounted. Fig. 12 shows the 
construction of the tank of the large set of batteries 
used at this exchange. 

The set of four cells in glass boxes has eapacity Ior 
540 ampere-hours at a nine-hour rate. These cells 
are connected in series with the large set of 11 accu- 
mulators, and are used for actuating the registers for 
recording subscribers’ calls, and also for supplying 
current for working private branch exchanges. 

In making the transfer at this exchange, alterations 
had to be made in forty other exchanges in the Metro- 
politan area, to allow the 729 junction circuits to work 
correctly on the C. B. svstem. It also entailed a modifi- 
cation in the connections of 6,909 subseribers' stations. 
Everything possible was, of course, done before the 
change-over, but even then there was an enormous 
amount of work and testing involved. The new ex- 
change was, however, brought into service without in- 
terfering with the traffic, and was unnoticed by most 
of the subscribers. 


Annual Meeting of the Verband Deutscher Elektrotechniker.— 
‘The fifteenth annual congress of the Verband Deutscher 
Elektrotechniker will be held at Hamburg from June 6th to 
June 8th. The following are among the subjects upon which 
papers will be read :—Single-phase motors, by Professor H. 
Gorges; patent law in relation to electrical engineering, by P. 
Wangemann; single-phase commutator motors, by Dr. F. Eich- 
berg; electricity on board ship, by D. *chulthes; a new moving- 
coil galvanometer, by A. Schortau; a new automatic short- 
circuit brake for motors, by Dr. M. Kallmann; a simplified 
tariff and electricity meter, by E. Wagmüller. 


THE VENNER TIME SWITCH 


SERIES of time switches for use for opening and closing 
А агае circuits automatically аё a predetermined hour 
by means of a clock movement, which embody one or two 
novel points, has been recently brought out by Messrs. Venner 
and Co., and exhibited for the first time at the Building Trades’ 
Exhibition at Olympia. АП the patterns are so arranged that. 
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Fic. 1.—Time Swricnh COMPLETE. 


if required, a slight addition can be made to the mechanism, 
causing the switch to operate only on certain desired days of the 
week. For example, it can be set so as not to act on Sundays 
or early closing days. This form should be found particularly 
useful for controlling shop window lights, and for similar pur- 
poses. One of the disadvantages of some of the earlier forms 
of time switehes which have been introduced was the use of a 
clock of insufficiently good quality. In the design of the 
present apparatus, however, it has been realised that the utility 
of the appliance depends to a large measure on the reliability 
of the clock itself, and a well-made, wholly enclosed, non-mag- 
netic movement, with fusee drive, lever escapement, jewelled 
pallets, and other high class features, has been selected, which 
oniy requires winding up once in forty days. 

The external appearance of the apparatus in its gas and 
water-tight cast-iron case in shown in Fig. 2. The smallest 
type, which can be used for two-rate meters and for other pur- 
poses where the current does not exceed 1j amperes, is shown 
diagrammaticallv in Fig. 2, without the selective device for 
arresting its action on one or more days of the week. The action 
of the mechar:sm is as follows. The bell crank lever A is 
pivoted at P, and the detent lever (' is pivoted on to it at 
P.. When the hand H of the clock engages with A, the latter, 
in being pushed to the right, moves € downwards until the 
detent is below the projection У, on the strip Æ, against which 
it is pulled by the spring F. At this moment H releases 4. 
which is brought back to its original position against the stop 
G by the spring Z. In returning to this position it carries Č, 
and with it Z, up again, and this causes contact to be made 
rapidly with A. Later when the hand Z engages with C, 
the latter is pushed away from Æ, which springs back rapidly 
to J. This form of switch can be employed either as a single 
contact single pole switch, in which case J simply forms a 
stop, or as a two-way switch; or, if required, additional соп: 
tacts can be fitted to convert it into a double pole change-over 
switch. The selective attachment is generally similar to that 
described below in connection with the larger size of switch. 

The larger style of switch is designed for currents up to 20 
amperes, and is provided with mercury contacts. The method 
of. working is shown in Fig. 3. The switch has an arm Ё, 
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quakes. ,The telegraph-cable fleet of 54 vessels, and their work 
of fault-finding and repairing, formed the subject of many slides 
and considerable explanation. Mr. Bright dealt with the early 
history of submarine telegraphy, and, owing to his father's well- 
known pioneering work in this branch of engineering, was 
enabled to add a personal interest to this part of his discourse. 
The number of Atlantic cables now laid was 15; the total 
mileage of cables throughout the world = 250,000 miles, which 
"represented some £50,000,000 sterling, the average cost being 
about £200 per mile. | : 

The useful life of a cable ranged from 30 to 40 years, accord- 
ing to circumstances. About 6,000,000 messages were conveyed 
by the world’s cables per year, equal to 15,000 per day, and 
about 90 per cent. of these messages were in code, for com- 
mercial or official business. The working speed per cable might 
be anything up to a maximum of 100 words per minute. The 
original Atlantic tariff of £1 per word had been reduced to 15. 
per word at the present day. 


ELECTROCHEMISTRY 


N the Journal of the Society of Chemical Industry for April 

15th there is an interesting paper by Mr. Е. Howles upon 
the Electro-thermic Combustion of Atmospheric Nitrogen. The 
paper is largely historic, but as the author, in conjunction with 
Mr. McDougall, has himself worked at the subject on a semi- 
commercial scale, he is able to differentiate between the various 
methods, and to speak with the knowledge of an expert. The 
author commences by enumerating the necessary conditions for 
obtaining the maximum yield of nitric oxide, as, for example, 
the form of arc chamber which exerts a great effect upon the 
vield of nitric acid. The rate at which the air is supplied to 
the tlame is also of great importance. 
great the arc is unsteady; a deficient supply also decreases the 
yield of nitric oxide. With an arc of constant voltage a decrease 
in the current causes a drop in the yield of nitric oxide. 

At the end of the paper, after describing with diagrammatic 
illustrations the various systems, he turns to the question of power. 
Steam power can hardly enter into competition with water 
power, but he speaks hopefully of the possibilities of producer- 
gas engines. Finally, Mr. Howles alludes to the enormous 
quantities of blast-furnace gases which are produced in this 
country. Since in 1895 Mr. B. H. Thwaite put down a small 
plant at Wishaw, enormous advances have been: made on the 
Continent in the &tilisation of blast-furnace gases. In 1902 in 
Germany alone about 340 blast-furnace gas engines, with a total 
capacity of about 200.000 h.p.. had been installed. Since then 
гтоёћег 100 engines of about 1,000 h.p. each have been installed. 
Indeed, engines up to 4,000 h.p. are now being manufactured by 
the Nurnberg Engine Co. From information it also appears 
that the British Westinghouse Co. are making engines up to 
1.070 h.p. So far as the iron works are concerned, after pro- 
viding the power necessary for all the operations of the works, 
such as heating the blast, blowing, &c., there is a surplus of gas 
remaining, Which, when gas engines are used, is estimated at 
from 500 to 1.000 h.p. hours per ton of iron made. In Great 
Britain, in 1906, nearly 10,000,000 tons of pig-iron were pro- 
duced. Ву taking the surplus power at 750 h.p. hours per ton, 
this would give nearly 1,000.000 h.p. available. According to 
Mr. Howles the cost per kilowatt year for power would be 
£1 13s. 4d. This seems sanguine. but from the following table 
it will be seen that there is a considerable margin available, even 
if the cost were 59 per cent. greater : 


Comparative cost. per 1,000. kilos. anhydrous nitric acid when 
produced from powers of different sources, 


Cost per ton (1,000 


kilos.) of 
Source. Cost per kilowatt year. anhydrous nitric acid. 
Water £4 О О (average) £6 13 4 
Steam 6 0 O(S.E. Lanes.) 100 0 
Mond Gas 313 6 6 3 0 
Blast - furnace | 
gases 1 13 4 (excl. cost of gas) 215 6 


It was, however, pointed out by Dr. Hutton in the discussion 
that at Notodden, where the Birkeland-Eyde svstem is worked, 
the cost of water power is about £1 lås. per kilowatt vear. 

Out of 15 papers published in the Transactions of the American 
Electrochemical Society, just to hand, no less than six are 
devoted to руготеіегѕ and pyrometry. At the meeting which 
was held at New York in October, an exhibition of pyrometers 
of various kinds was on show: henee the number of papers on 
the subject. Pyrometers are of such importance in metallurgical 
and high-temperature chemical operations, that it was a good 
idea of the society to hold this exhibition. Formerly the manu- 
facturer was apt to depend upon the eve of the workman. Of 
course there were obvious disadvantages in this: when the 
workman leaves, or if he die, the knowledge of how to regulate 
the temperature goes with him. But if the temperature measure. 
ments are taken by means of a pyrometer, the case is different, 
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as then the knowledge will be the property of more than one 
operator, or, at any rate, of the manager and operator. Another 
point ot iniportance is, the recording pyrometer gives one a 
method of control over the workman. 

One of the pyrometers described, the W. H. Bristol thermo- 
electric pyrometer, appears to meet the demand for a compara- 
tively inexpensive and prac.kal pyrometer which will with- 
stand rough treatment. ‘lhe therno-electric couple consists of 
two inexpensive metals or alloys in the torm of wires, the 
couple having an E.M.bk. of abcut five times that ot the 
standard platinum-rhodium couple. ‘The wire which forms the. 
elements of the couple is of sutficient diameter to avoid the intro- 
duction of any considerable resistance and to make negligible. 
the resistance-temperature-error of the couple. The pyrometer 
сап be used up to temperatures of about 2,0009? F. An important. 
feature is that it is not necessary to renew an entire couple in. 
case of a burn-out or other injury to the couple. But it is only 
necessary that the active part, termed the ''fire end,” or exposed 
part (usually only a small part of the whole length), should be 
replaced, and this can be rapidly accomplished, and at a fraction 
of the cost of the entire couple. 

The Heræus “Le Chatelier” pyrometer was also described. 
The thermo-junction in this case, as is well known, consists of a 
combination of pure platinum with an alloy of platinum and 
10 per cent. of rhodium. In the discussion, Mr. Whipple, of 
the Cambridge Scientific Instrument Co., said, " There is a very: 
large field for pyrometers, and I think that your manufacturers 


are not so conservative as ours are in England. The English 


manufacturer, before taking an instrument, is apt to say, ' Can 
you tell me who else is using one?' To our mind it would seem 
but common sense to wish to be the first in the field, and so. 
secure an advantage over one's rivals.” 


ELECTRICAL SCIENCE 
British and American 


Susceptibility of Salt Solutions.—In the April number of the 
Physical, Rertew, J. C. McLennan and C. S. Wright publish 
the results of their experiments on water solutions of salts of 
those metals that have of late years been brought into magnetic 
prominence through their presence in the Heusler alloys. The 
method employed in the measurements was one used by many 
other workers, and was originally proposed by Lord Kelvin for 
the investigation of any feebly magnetic substance. It consists in 
weighing ¢@the attraction exerted on a considerable amount of the: 
solution contained in a flat glass cell that just reaches to the. 
strongest part of a powerful magnetic field. The Heusler alloys 
of manganese, aluminium, and copper exhibit а maximum per- 
meabilitv when the manganese and aluminium are present in 
the alloy in the ratio of the atomic weights. Various mixtures 
of manganese and aluminium sulphates and of the two with 
copper sulphate were examined by the authors, and the con- 
clusion drawn from the measurements is that the susceptibility of 
the mixtures is precisely given by a simple additive law. In 
the Heusler alloys the proportion of aluminium present exerts an 
enormous influence on the permeability of the alloy ; in the solu- 
tions there is no such phenomenon. 


Continental 


A New Telautograph.—In the Physikalische Zeitschrift. for 
April 1st, A. Korn, the inventor of the system of telephotography, 
describes а new ''telautograph " based on the same system, and’ 
capable of great speed. The telautograph requires, of course, 
no half-tones. The message is written in non-conducting ink 
on a conducting cylinder which works like a phonograph 
cylinder, the contact pressing lightly against it, and transmitting 
a current whenever it touches the conducting parts. "The cur- 
rent works a ''light.relay " at the receiving end, consisting of 
aluminium vanes attached to the wires of a string galvanometer. 
Considerable tension may be applied to the strings, so as to 
make their period of vibration very short, and get a practically 
dead-beat action capable of great speed. The lizht-relay pro- 
duces a record on a revolving cylinder covered with a sensitive 
film. Synchronism is secured by making the receiving cylinder 
travel a little faster than the sending cylinder, and catching it 
up at the end of every turn in order to start it even with the 
sending cylinder on receipt of an automatic signal. 

Positive Light.—P. Villard, in the Comptes rendus for April 
8th. combats the idea that the discharge in а vacuum tube 
originates at the cathode. That this is not the universal idea 
is shown by J. J. Thomson’s remark that ‘о account for the 
phenomena of the discharge we must have ionisation produced 
by the electric field itself close to the cathode; we shall suppose 
that this ionisation is produced by the positive 10ns." Villard 
produces some instantaneous photographs of vacuum discharges 
in which the positive column is distinctly drawn out in a direc- 
tion opposite to that of the motion of the sensitive plate, thus 
showing that the positive rays travelled out from the anode with 
a velocity of some 100 m. per second. He also obtained a 
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Striated discharge, and on taking a record with a moving plate 
found each layer exhibiting a proportionate amount ot drag. 
The duration of each discharge was 5,34, second, and discharges 
followed at intervals of ; second. It is well known, of course, 
that electrons are not easily liberated from the cathode unless 
it is incandescent or illuminated with ultra-violet light. 
Constitution of the Atom.—H. Pellat has gone to some trouble 
to subject J. J. Thomson's theory of the atom as constituted by 
numerous electrons revolving round or in a positive nucleus to 
numerical and dynamical tests. Assuming, among other things, 
that the atom as a whole is electrically neutral, he shows 
that. the surface enclosing the orbits cannot be spherical, but 
can be disc-shaped. In the Cemptes rendus for April 8th, he 
further claims to prove that any orbit which was slightly in- 
clined to the general orbital plane would tend to become more 
inclined to it, so that eventually the spherical surface would be 
reassumed. In Langevin's theory, the paramagnetic atom would 
thereby become diamagnetic. The only escape from the dilemma 
would be that the electrostatic force increases less rapidly than 
the inverse square of the distance. This has been a pet theory 
of Pellat for many years, but is not otherwise corroborated. 
T. Tommasina, in the same number, shows that the dilemma 
may. also be solved by giving up Villard's stipulation that the 
atom is neutral. We know that atoms readily combine to form 
molecules, and this requires some electrostatic force. 
Nickel-Tin Alloy3.—Nickel and tin, fused together in various 
proportions, make, according to L. Guillet (Comptes rendus 
April 8th), four different solid solutions and one compound. 
The combination NiSn is non-magnetic and brittle. The alloys 
are non-magnetic when the percentage of tin exceeds 38. From 
38 to 41 per cent. there is a solid solution denoted by 8. From 
55 to 60 there is another denoted by y, which is extremely 


brittle. Delow 5 per cent. of tin there are two solid solutions, 
а, which is magnetic, and a’, which is non-magnetic. All mag- 
netic properties of the alloys are due to the latter. Only the 


alloys of extreme percentages are commercially important. They 
are ductile, and harder than the pure metals. 

Harmonics in Electric Sparks. —G. A. Hemsalech produces, in 
the Comptes rendus for April 8th, some photographs of electric 
sparks which show fine subdivisions suggesting what musi- 
cians call *harmonics'' or ‘‘upper partials.” The sparks were 
directed parallel to the slit of a collimator, and photographed 
on а moving plate. The periods are simple multiples (3 to 7) 
of the fundamental period. The capacity of the electrodes seems 
to have no effect on the period. 


The Institution of Electrical Engineers’ Wiring Rules.—At the 
meeting of the Institution, the President, Dr. R. T. GPazebrook, 
D.Sc., F.R.S., said he had been asked to announce the publica- 
tion of the new wiring rules. (А résumé of these was given in 
our last issue, page 670.) When the revision was first taken 
in hand, he said, representations were made that the new rules 
should be made as comprehensive as possible, so as to be 
acceptable to all branches of the profession. Accordingly a 
committee was constituted to include representatives of the 
Incorporated Municipal Electrical Association, the Electrical 
Contractors’ Association, the Institution of Electrical Engineers, 
and representatives of two of the leading fire insurance offices. 
Further, the Committee had had the co-operation of the Engineer- 
ing Standards Committee and of the Cable Makers' Association. 
The committee had been appointed as a standing committee, and 
would be pleased to consider any amendments to the rules that 
might be suggested from time to time, if they were sent to the 
secretary as definitely worded new paragraphs or amendments 
to existing paragraphs. When members had seen the rules they 
would realise that the committee had had a very arduous task 
to carry through, and that a very real debt of gratitude was 
due to them, not only from the profession, but from all users 
of electricity. Не trusted that the members of the Institution 
would do their best to make the rules as useful as possible, and 
would take advantage of the opportunity offered of suggesting 
improvements. He would also like to mention that the work of 
the committee had been in no small degree facilitated by the 
researches and investigations of Prof. A. Schwartz, whose paver 
to be read that evening contained results which had been the 
basis of some of the recommendations of the committee. 


Institution of Electrical Engineers.—The following is the 
result of the ballot for new members at the meeting of the 
Institution of Electrical Engineers on Thursday :—.1s Members 
(2): Lange, Philip, A., Messrs. The British Westinghouse 
Electric and Manufacturing Co., Ltd., Trafford Park, Man- 
chester; Scott-Atkinson, Richard, 12 Zenobia Mansions, Queen's 
Club Gardens, West Kensington. W. As Associate Members 
(5): Blackhall, William James, Corporation Electricity Works, 
Dundee; Buchanan, Robert John, Telegraph Dept., Buenos 
Aires and Rosario and Central Argentine Railways, Rosario; 
Epps, Laurence G. J., 95 Upper Tulse Hill, S. W.: Muirhead, 
James, Belgrave, Clifton Road, Rugby; Simpson, Walter Fitz- 
allen, '*Oakleigh." Hapton, near Burnley. As Students (16): 


Anderson, Arthur A., 4 Clareville Grove, South Kensington, 
S.W.; barker, Roland, 17 Withington Road, Moss Side, Man- 
chester; Barnes, Edgar James, Christchurch Street, Ringwood, 
Hants; Cheesman, Percy Edmond, 8 Fairholm Road, West 
Kensington, W.; Contreras, Juan de la Cruz Tapia, 56 Em- 
peror's Gate, South Kensington, S.W.; de Noronha, Jaquim 
Romeo Correa, 9 Westgate Terrace, Kensington, S.W.; Harvie, 
E. A. G., 52 Leinster Square, Bayswater, W.; Hayes, Gerald, 
12 Westcroft Square, Ravenscourt Park, W.; Middleion, 
Edward John, Elgine House, St. Ann’s Hill, Wandsworth, K 
S.W.; Pennington, David George, 22 Kensington Avenue, Vic- 
toria Park, Manchester; Richardson, Arthur Douglas, Kirkle- 
vington Grange, Yarm, Ң.5.О., Yorks; Richardson, Cyril 
Augustus, 22 Radnor Park Road, Folkestone; Starkey, Kenneth 
Vere, “Ercildoune,” Westwood Park, Southampton; Thomas, 
George Kingston Sherlock, Riverview, Castletownroche, со. 
Cork; Thompson, Edward Gerald Grove, 18 May Street, Chorl- 
ton-on-Medlock, Manchester; Thwaites, R. Alan S., 25 Christ- 
church Road, Streatham Hill, S.W. 


Canadian Import Duty on Trade Literature.—On Wednesday 
next, May Ist, cheaper postal rates for newspapers between 
the United Kingdom and Canada will come into force. One 
of the main objects, if not the main object, of the reform is 
to encourage the introduction of British trade and technical 
journals into the Dominion, and thus tend to increase the ex- 
ports from this country. The rate is now 4d. per lb. оп 
British trade and technical papers, while American papers are 
able to enter at $d. per lb., thus conferring an enormous advan- 
tage upon American manufacturers. Under the new rate 
British trade and technical papers will come into Canada at 
ld. per lb., and the rates for American newspapers are to be 
levelled up to the same figure. The following figures showing 
the importation into Canada, with а. preference for British 
oods of 55} per cent., show that there is a wide field in the 
Dominion for development by British manufacturers and dealers 
in electrical goods and machinery. The figures in each case 
denote dollars :—Bells, &c. (30 per cent.)—Great Britain, 
1,166; U.S.A., 35,505; Germany, 868; total imports from all 
countries, 38,667. Electric light carbons, carbon points of all 
kinds, N.E.S. (35 per cent.)—U.S.A., 38,597; Germany, 7,180: 
total imports, 48,064. Electric apparatus, N.E.S. insulators of 
all kinds, &c., electric galvanic Кеп, telegraphic and tele- 
phone instruments (274 per cent.)—Great Britain, 68.717; 
U.S.A., 2,369,517; Germany, 8,438; France, 7,579; total im- 
ports, 2,461,720. Electric motors, generators, dynamos, and 
sockets of all kinds (275 per cent.)—Great Britain, 12.583; 
U.S.A., 982,999; total imports, 1,003,853. Bulbs for electric 
light (30 per cent.)—Great Britain, 16; U.S.A., 38,254; Aus- 
tria Hungary, 1,874;. total imports, 40,609. 


Claim Against Cable Companies for Lost Anchor.—In our 
issue for February 28th we reported an action by the Agin- 
court Steamship Co., against the Eastern Extension, Austral- 
asian, and China Telegraph Co., for damages for a lost 
anchor under peculiar circumstances. Judgment was given 
for the plaintifis. The Great Northern Telegraph Co. were 
also Steal as defendants in the original action. The latter, 
however, are not touched by the decision, but the Eastern 
Extension Co. have appealed: and desire to have the order 
reviewed. Mr. J. A. Hamilton, K.C., in the Appeal Court, on 
Saturday, said that certain regulations had been framed in 
accordance with agreement come to at a convention between 
shipping companies and telegraph cable companies as to the 
rights and duties of each in the event of a ship fouling a 
marine cable, and the present action, which was brought with 
the comniercial court, involved many questions of law of the 
greatest importance to both shipowners and marine telegraph 
companies. Some of these points were regarded as preliminary 
to the hearing of the action, and were dadd to be tried, and 
it was thought that, if decided one way, it would be unneces- 
sary to send a commission to Shanghai to take evidence on 
some complicated questions of fact mentioned in the pleadings. 
It was against the decision of Mr. Justice Bray on these pre- 
liminary tacts that the appeal was brought. Sir Gorell Barnes 
asked if the appeal was in fact interlocutory. Mr. Hamilton 
replied that it certainly was, because the learned judge had 
not given a final judgment in the matter at all. Sir Gorell 
Barnes said Lord Justice Kennedy had read the judgment, and 
considered the issues raised so important that it would be 
well to adjourn the appeal until it could be heard before a 
full court of three judges. A day will be fixed later for the 
hearing of the appeal. 


A Suggested Substitute for Copper.—According to the Elec. 
trical World, an alloy of aluminium and cobalt is claimed by 
the inventor, William C. Davis, of Readsboro, Vt., to possess 
properties that will cause it to supersede copper for electrical 
purposes. It is said that the alloy can be sold for about 9d. 
per pound. Tests have given a specific resistance 18:8 per 
cent. less than that of copper, and a specific gravity 142 
per cent. less. The tensile strength is stated to be as 71°8 to 
6531 for copper. 
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“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial. Staff and is Strictly Copyright.) 


Specifications Published April 18th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 
abroad. ' ' 


1905 Patents 


26.688. Brows. Means for converting varying alternating elec- 
tric current into similarly varying direct current. Ап alternating 
current is passed through a polarisable primary cell or battery of 
cells. and causes a diminution of the polarisation effect. The 
current produced by the cell is then found to be a continuous 
current, which varies in strength proportionately to the strengun 
of the alternating current. A number of applications are de- 
serived in which this apparatus plays the part of a telephonic 


relay. Six claims, eight figures. 
1906 Patents 
7.821. Күхх.  <Alternate-current motors, generators, and 
transtormers. To improve the power-factor of motors and trans- 


formers, or to improve the regulation of generators. An 
auxiliary. E. M.F. is produced by an auxiliary generator of such 
design that it constitutes а practically non-inductive source of 
alternating current. The current from this generator is used 
for compensating purposes in the various types of machinery 
enumerated. Five claims, eleven figures. 

7,8531. Britian Тномзох-Носзтох Co. (General Electric Co.). 
signalling systems for railways and the like. For electrically- 
operated traction systems which have separate circuits for the 
power current and the signal current. ‘Lhe power current is 
used to alter the position of the signal mechanism, and the signal 
current is used for locking the mechanisin in its altered position. 
Separate electromacnets and separate dashpots are used for each 
working position. Five claims, five figures. 

11.950. Hess. Manufacture of insulatin 
of asbestos fibre are soaked in hot tar for 24 hours, then drained 
and dried. They are now sprinkled with flowers of sulphur and 
powdered mica to harden the surface and prevent sticking. 
Finally they are baked to about 300° F., and whilst hot pos 
between plates in ап hydraulic press, and allowed to cool under 
pressure. One claim, no 
figures. 

10.249. Kitsee. Electric telegraphy. A system of working 
designed to overcome the effect of capacity in submarine cables, 
&c. The transmitting circuit is so arranged that currents of 
equal strength and duration, but alternating in polarity, are used. 
successively, "Ihe dots and dashes are represented by short and 
long intervals between successive signals. 'Гһгее claims, three 
figures, 

19.486. PreLLIiss & Morcom, Lrp., & Maccrecor. Electromag- 
netic devices. Devices comprising one or more solenoids and 
cores are made so as to increase the strength of their pull dur- 
ing the initial portion of their working stroke. This is effected 
by making what is ordinarily the fixed portion of the core 
movable in a direction to and from the working portion of the 
core. A spring is arranged to normally keep this “fixed” core 
at a maximum distame from the movable core. When the 
solenoid is energised, this core is temporarily drawn therein, so 
causing a large diminution of the air space, and a great increase 
in the initial pull upon the movable core. Five claims, two 
figures. 


material. Sheets 


The product is similar to vulcanite. 


Specifications Published To-day 


The following Patent Specifications will be pablished to-day, and wil- 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in out 


next issue. 
1906 Patents 


176, Jonssos-LeNpELL Erectric Traction Co. & Lanc. Re- 
gulation or control of electric motors. 
226, Brown. Method of and means for obtaining and work- 
ing electric currents of high periodicity. 
297, Savers. Turbines. 
2974, Sayers. Turbines. 
2074, Sayers. Turbines. 
5.258, De Forest. Wireless telezraphv. 
7.961, SiEnERT. Dvnamo-electric machines. 
8,340, Sevens Bros. & Co. & LAUCKERT. Telegraphs for trans- 
mitting orders. 


. 16,865, MACRAE, JOHNSTON, & STEPHENSON. 


8,345, DE Marcay. Accumulators. 

8,616, Lginivs (Leibius). Electric distance switch. 

8,654, NICHOLSON. Apparatus for the electric ignition of in- 
ternal combustion engines. 

8,932, BrimsH THowsoN-HovsroN Co. & Dawson. 
electric machines. | 

9,191, Mackie. Apparatus for automatically operating electric 
switches at any given intervals. 

9,227, EcksrEIN & Heap. Electric fuse boxes and the like. 

9,509, ELeKTRiZITATS-AKT.-GEs. уовм. W. LAHMEYER & Co. 
Electricallv-operated valves. 

10,613, JENSEN, NomnmarLE, & Lawson. Apparatus for starting 
and reversing the direction of motion of electro motors 
actuating elevators, hoists, and the like. 

11,409, British Тномѕох-Носзтох Co. (General. Electric Co.). 
Manufacture of incandescence bodies for electric lamps 
from tungsten compounds. 

12,196, CHAMBERS. Appliances for facilitating the climbing of 
telegraph poles and other poles or standards. 

12,491, LawME. Windings for dynamo-electric machines. 

13,602, Wuite. Electric switches. 

15,751, Terry. Electric accumulator plates. 

13,892, Dixon & Ross. Heat exchangers used in gas producer 
plant. 

14,267, Davy Bros, Ltp., & Homes. 
overhead travelling cranes. 

15,257, Laxe (Rhode Island Electromobile Со.). 
secondary battery plates. 

16,558, British THomson-Hovuston Co. (General Electric Со.). 
Air-brake systems. 


Dynamo- 


Overload safety gear for 


Separators for 


Life-guards for 
tramcars and other vehicles. 

18,408, Lake (Semenza). Electric insulators for high-tension 
conductors. 

18.957, Evker. Electric motor control apparatus. 

19,150, Epwarps. Controllers for the trolley poles of electric 
cars. 

19,219, Watkinson & Payne. Device for regulating or control- 
ling the pressure of the current in an electric circuit. 

20,153, LEn ANN. Street car trailer fitted out for track cleaning 
and oiling. 

21,767, Hewitt. Apparatus for producing oscillatory electric 
currents. 

22,498, Davis & MacGanan. Electrical measuring or indicating 
instruments. 

22,779, THOMPSON (Ges. fiir Drahtlose Telegraphic). Aerial con- 
ductor arrangenents for wireless telegraphy. 

26,990, NoEGGERATH. Frequency-changers for electric currents. 

27,499, Ges. Siemens & Co. Manufacture of dynamo brushes, 
sliding contacts or the like from carbon. 

27,714, AKTIEBOLAGET SVENSKA ELEKTRISKA URFABRIKEN. Elec- 
trical clocks. 

29,545, SCHEIBLER. Tool for examining electric conductors. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1906 Patents 


27,684, Bruun. Electric time switch. 


1907 Patents 


2,125, Sremens & HarskE Акт.-Сеѕ. Manufacture of incan- 
descence filaments for electric lamps with metallic 
thorium containing oxide with or without admixtures of 
other difficultly fusible metal. 

5,545, SHELLHAMER. Electric heating-pads. 

6,522, Nya ACKUMULATOR AKTIEBOLAGET JUNGNER, Alloys for 
the inactive carriers or for other metallic parts of accu- 
mulators with invariable electrolyte and accumulators 
constructed with such carriers or metallic parts. 

6,966, ALLGEMEINE ELEKTRICITÄTS-GES. Dynamo - electric 
machines. 

7.269, Boscu. Sparking plugs for internal combustion engines, 

7,556, UNroNE ELETTROTECNICA IrALIANA Co. Pole pieces of 
electrical machines. 

7,407, ALLGEMEINE ErEKTRICITÁTS-GES. Method for the manu- 
facture of tungsten filaments for electric lighting and 
heating by the reduction of tungstic acid. 

7,565, FurkpHErM. — Electro-deposition of metal 
articles. 


bd 


on hollow 


Expiring Patents 


No patents of electrical interest expire during the current 
week. 
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AMOUNT 
NAME. or 

SHARE. 
ELECTRIC SUPPLY, £ 


Bournemouth & Poole E. S. Co. Ld. 10 
Do. 447 Cum. Pref .. ру» 10 
Do. 6% "Cuin, Se cond Т ref. OKEE 10 


Do. 4h У Debenture, Кед. , Stock 
Bromley (Kent) E. L.& Power Co. "Ld. 
Do. 4)7 Ist Deb, Red. Stock 
Brompton & ROMA E. 8. Co., La. 5 
Do, 7% Cum. Pref. . 5 
Central E. 8, Co.. Ltd.. ay / Guar. Db.| Stock 
Ch. Cross, W. E. & City E. 3. Co... 5 
Do. 447 Cun. Pref. .................. 5 
Do. 47 Deb. Red .... Stock 
Do. ‘City Undertaking.’ "4 ‘Cin. Pf. 5 
Chelsea Electric Supply Co., Isa. .... 5 
De, 44% Deb. Red. .....:...-:..:.... т" 
City of London Elec. Lt. Co., Ltd. . 16 
Do. 6% Cum. Pref. .... ncm 10 
Do. 5% Deb, Red 


2E ak gucci 


eee emer eee tae 


Cty of Durham Е, P. Dis. Co. (£3 paid) 5 


Do. 5 % Pref.. 5 
County of London Elect. „Вир. Co. Là, 10 
Do. 6% Cum. Pref. . 4 10 
Do. 44° Deb. Red . sorsessactee| BLOCK 
Do. 4}% 9nd Deb, Пе4й............. piae 
Edmunson $ Electricity Corp., Ltl.. 5 
Do. 6% Cum. Pref.. S 5 
Do. 447 1st Mort. Deb. Red ...... Stock 
Folkestone Elec. Supply Co., Ltd. 5 


Do. 5% Cum. Pref. . T E TA 5 

Bo. "o ist Deb. Red Ae 
Hove Electric Lighting Co.. Ltd. .. 
1. of Wight E. L. & P. Co., Db. Ra.. 
Kensington & Knightsbridge E.L. Co. 5 

Do. 487 Deb. Red . 


ЖКТИН ВОСК 
Kens. & N't'ng Hill E. L. Cos. Db. КА. Stock 
London Electric Supply Corporation 3 

Du. OX у АСОСИСТ 5 
Do. 4% Ist Mort. Deb. Red ......... Stock 
Metropolitan Elec. Sup ply Co., Ltd. 5 
Do. 44% Cum. Pref. ... TET 5 
Do. 44% ist Mort. Deb. Кей... .. Stock 
Do. 317 Mort. р. Red . ‚| Stock 


Midland E Corp.for P. Dist.1stMt. Db.|100 & 500 
Newcastle & Dist. E. L. Co., £9 paid 10 


Do. 417 Mort. Deb. Red . «| Stock 
Newcastle-upon-Tyne Elec. Supply. 5 
Do. £2 Pin. 16/- paid .. ............... 5 
Do. 5% Pref (fully paid) ........... 5 
Do, 10/. Pm. 4/- раїй.................. 5 
Notting Hill Elec. Ltg. Co., Ltd....... 10 
Do. 4% 1st Mort. Deb. Red ......... 100 
Oxford rip Do. 140, Жузеге ыа 5 
Do. 47 Deb. Re d.. Stock 
St. Janae and Pall Mall E. L. "Со, T4. 5 
Do. 7% Non-Cuin. Pref... as 5 
Do. aj Deb. Red. . Stock 
Smithfield Mkt. Elec. sup. "Со, ‘Ltd. 5 
Do. AY Dib Red ortos tock 
South London Elec. Sup. Corp. Ltd. 5 
Бо порою Е. L. & P. Co.. 1 
Do. 7% Cum. Pref. . T des 1 
Do. ү, Ist Deb. Rea банъа ОСК 
Urban lee. Supply Co., Ltd. ......... 5 
Do. 57 Cum. Pref, .... са 5 
Do. 4}% 1st Mort. Deb. Red ...... Stock 
Westminster Elec. Sup, Corp., Ltd. 5 
Do. 44% Сии. Ргеї. prai сызыл 5 


ELECTRIC RAILWAYS. 


Baker St. & Waterloo 4% Pe "rs рер. | Stock 
Central aaa ККАН, АЕ „| SICK 
Do. / Preferred... Stock 
Do. р OUT ET NOR TITRE ETE Stock 
Ho, /^ Debentures.. Stock 
Ch. Dnus Eust. & Hamp. Pp. Db... | Stock 


City and South London Cons. 


PEREA Stock 
Do. 47 Рег». Юе) iineseissosisssdass Stock 
Do. 52 Perp. Pref. 1801 ............ Stock 
Do. ^ Perp. Ртеї,.186 ............ Stock 
Do. 5% Perp. Pref. 1901  ............ Stock 

Great Northern & City Pref. * A’ 10 
Gt. Northern, Piceadilly & lip ton 10 
Do. 4% Perp. Deb. ............ Stock 
Mersey E sons. к Stock 
Do. Perp. "pref. Red... КЕРЕГЕ Stock 
Me жб Сопв. Vivi ft saréid opp EN e 
Do. Surplus Lands.. | Stock 
Do. 34% Ded. ............ nnn Stock 
Do. 9344 SAS Пер, „ооа Stock 
Do. 37 Preference. MÀ Stock 
Do, 34% * A" Pref... eee Stock 
Do. 347 Convertible Pref. Stoek 
Me tropolitan District .. Stock 
Do. / Perp. Deb. . sal Stock 
Do. 47 Perp. Deb. ... | Stock 
Do. 4% Perp. Deb. (1903- 5) .. Рр Stock 


Do. 55 Cons. Rent charge .........| Stock 


Do. 4% Midland Rent char; ке... Stock 
Do. Guaranteed 47 isl ..| Stock 
Do. Extension Pref. (5° Stock 
Ass, Ext. Pf. Guar, by U. К. “Rs. "Со. Stock 


Underground Elec. Railways Co о 


L ondon 5 5% Profit Shg. Sec. Notes Various 
Waterloo and City 


ЕТТП УА ГАЛ ГЫ Stock 
Whitechapel and Bow 4% Deb. ....... Stock 
ELECTRIC TRAMWAYS. 

Bath Electric Tramways, Ltd. ......... 1 
Do.. БУ Gum РВ, 6.25.2 1 
Do. 44% Deb. Red.. —À .| Stock 

Віга. & Mid. Trg., La. 1st Db. nd. J Stock ' 

А аза S Айше zi 


For LOCAL NC NOTES, &c.—See pp. 739 to 746 
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Last 


STOCK 
EXCHANGE 
QUOTATION. 


WEEK. 


94—104 xd 
94—10 +4 
105 -{ 
102—104 


44—5 
ts 
5—84 
104—114 
106—109 


41— bt 
05—983 

6—-7 
42—04 
106—110 

90—93 
95—98 
9--10 


+} 


96 —99 


90—93 


57—10) 
103—106 
53—39 
41—43 
104—107 
119 — 122 


+1 


75—SO 
134—144 
281—136 -2 
588—403 

84—59 

65 70 

105 p 108 


95— 100 
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Consolidated Electrical Co,, 
ae ag & Co., Ltd. — 
Do. Ist Mort. Reg. g “Deb. SEITEN . 
Dick, Kerr ik Do« Jot. i азайтыныз 

Do, 67 Cuin. Pref. OPERE HP 
Do. 447 Deb. Ива’... 
Edison & 3wan United ** A," £3 paid 


Do. do AST paid) t 
Do. 47 Deb. Ret............ s.l Stock 
Lo. 5% 2nd Deb. Rel.. PE ESEA Stock 
Electric | Construe tion Co., Ltd. ...... 9 
Do, / Cum. Pref. . 2 
Do. 4% Perp. lst Mo t. ‘Deb. ...... Stock 
General lee Co.,Ltd., 57 Cum. Pref. 10 
Do. У lst Mort. ete Red.. Stock 
Henley’ etw. T.) Tel. Works Co., TL 


Do. 44% Cuin, Pref. ... ое 

ро. 447 1st Mort. Deb. Hed. 

l. R. & G. Р. Co., Ltd.. 

Do. 4» Dety Бай,» а 

Tel. Const. & Maintenance Co. , 
Do, 4% Deb. Ваз. Red . 

White (J. 'G.)& Co., 67 Cum. Pref. 
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{Is* OR 
AMOUNT pé = Stock АЦ, 
МАМЕ. ОЕ ; EXCHANGE | stach 
SuauE.| *= Interim, | Quotation | Last 
% КЕК, 
19:5 
& ^ | 
British Electric Traction Co., Ltd. .. 10 5 be 
Do. 6% Cuin, Pref. ............ 0. 10 6 | И. 
Do. 5% Perp. Del), oratsi aml LCE 5 5 
Do. 44% 2nd Deb. ... 2250055. BLOCK 44 29 
City of Birmingham Trs. Co., Ош. РЇ. 5 10/- 
Do. 4% 1st Mort, Deb. EV 100 4 
Dublin United Trams Co. 10 6 
Do. OZ Pte, cccciccascccicassnvsccvesssens 10 6 
Hasting :s & District E. Tr. Co. Db. ...| Stock 4 
I. of Thanet E. Тт. & L. Co. evict РГ... 5 5 
Do. 4% Deb. Stock 4 
Lanes. Un. Trs., “Pr. Lien Db. «icc Stock — 
London Street Tramways Co.. Mi js + — Р 
London United Trs., LA., Om. Pf...... 10 5 s 
Do. 4% 180 Mort. Del». Red ......... Stock 4 S -1 
Manx Electric R. Co. , 54 Cm. Pf... 5 —- 
Do. 447 1st Mort. Deb. Red ..... Stock — 97—100 
Metropolitan llc. ratis, MM Beh; 1 -- fk 
Do. 57 Cum. Pref. . 1 5 $ 
Do. 44% Deb. Stk. Red... Stock ak j ~] 
National Elec. Construction Co. Ltd. 1 7 44-1), 
New General Tr. Co., 6% Cm. Pf... 5 — i} 
North Metropolitan Trams Со,......... 8 — 3 
Do. 347 Mort. Deb. ...... 100 3) —95 
Potteries Electric Traction Co. Ltd. 1 4 -% 
Do. 5% Cum, Pref. ..................... 1 ^5 } 
Do. 44 Deb. Red .. s| Stock "i 951—101] 
Provincial Tramways Ci, TAA: nese 10 8 t- 
Do. 67 Cum. Pref. 10 6 104—114 
South Met. Elec. Trams & Ltg. Co. Ld. 
6% Cin. Pf. Prov. Certs. (15/- paid) — ilh 
Du. -47 Deb, Red coc ccenccsdsvscescaveace Stock — 84—87 
Sunderland Dst. E.Trs.1st Mt. Db. Rd. 100 5 86—90) 
Yorkshire (West Riding) Elec. Trams 5 — rae 
Do, 6% Cum. Pref. . — MT 5 — 81-3 
Do. 4h Ist Deb. Red ....... Stock 4 90 - 03 
TELEGRAPH AND TELEPHONE 
Anglade тергеу \ Co. Ltd.| Stock 8} 61—64 Xd 
Do. ^ Pref. Ord. Stock 6 606—107 xd| +1 
Do. Det, Ord. .... Stock 10/ 59—94 | +h 
Commercial Cable Co., 49 ‘Deb. Red. Stock 4 93—90 
Direct Spanish Telegraph Co. Ltd. 5 4 sica 
Do. 05 (Сои. Pref... еее ваз» 5 10 $1— 
Do. Dol, cos coeedesss eaae УРУН 50 98—101 
Direct United States Cable Co. Ltd.. 20 14}—15} = 
Direct West India Cable Co. Ltd., 
44% Reg. Debs. Red .................. 106 4} 89—10 
Eastern & S. African L'd.,4%Mt.Deb.| 100 4 98—101 
ро, do. (Mauritius Sub.) 2 4 100—102 
Eastern Ext. Australasia & China ... 10 7 181—141 
Do. 47 Mort. Deb. Perp. ............| Stock 4 105—107 
Eastern Telegraph Сб, бед аа» Stock 7 187—142 
Пот Pte. sb. озине дин ран ВОСК 3) 811—004 |+ 
Do. 4% Mort. Deb.. ...| Stock 4 100—105 
G. М. Tel. Co. (Copenhagen) .. Кз 10 24 35—37 
Indo-European Tele-raph Со, Ltd..... 25 18 58—60 
Marconi Wireless Telegraph Co. Ltd. 1 — i-i 
National Telephone Co., Ltd., Pref...| Stock 6 108—110 + 
ро. De ferred ds Stock 5 ar St + 
Do. ' Cum. 1st Pret. ugue 10 6 nij-1 + 
ро. 6 Cuin. 2nd Piel t ulus 10 6 10-12 
Do. Жу ы DEDE ee 5 5 5—4 
Do. 33° Deb. Red. „гога Stock 81 96—9* 
ро. 4% Deb. Red....... Stoc« 4 100—102 
West African Telegr: ар КМ Co. Т, td. = 10 4 10—10) 
Western СА. ae Co., ТАА. 1... 10 7 136—141 
Do. 47 Deb. е аз Ае Stock 4 101—104 
MANUFACTURING 
Aron кө tricity Meter Co., Ltd.. 1 - 
Do, 7 Cum. Pref. .. 1 44 l -lè 
British insulated & Helsby Cables, Ld. 5 8 — 
Do, 67 Cum. Pref. ..... 5 6 4—6 
Do. no Ist Mort. Deb. Red ыг Stock 44 101—104 
crit 'nomson-Houston Co., Ltd. 
Лаб Mort, Debs; Red л. Stock 4} 02—96 
виш Westinghouse Electric Mite 
А Ltd. GZ Pref, .. re] 5 "m 1-1 
Do. 4% Mort. Deb. Red............... Stock 4 65—69 
Brush Е певен d bug AERE Co.. 2 9 -i 
Do. da. dise E 9 6 ih 
Do. "o Perp. Ist Deb.. is Stock 4 8-02 
ро. 447 Perp. 2nd аак Stock 4 75-78 
Calle "€ s Cable and Const. Co., La. 5 10 10)-11) - 
Do. , Cum. Pref. avs 5 51—5 
Do. "o Ist. Mort. Deb. 
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LOCAL NOTES 


ARGENTINA.—The Review of the River Plate states that the 
output of the German Electric Light Company of Buenos Ayres 
tor private lighting, power, and traction purposes, exclusive of 
tramways and public lighting, in kilowatt hours during January 
is as follows :— 


Light. Power. Traction. 
January, 1907 1,225,820 708,448 3,788,244 
1906 875,310 489,383 = 


The electrification of the La Plata tramways is to be put in 
hand immediately the Senate sanctions the project. Complaints 
are being made both by the company and the public at the 
delay. 

The Sociedad Comercial of Montevideo has submitted to 
the consideration of the Public Works Office the plans for the 
electrification of the tramway line to Union and Maroñas, and, 
at the same time, expressed the intention of commencing the 
work of changing the rails immediately the plans were ap- 
proved. The plans have been handed to the technical division 
tor report. 

The returns of the ten tramway companies in the city of 
Buenos Ayres for the month of January, 1907, were as follows :— 


Horse. Electric. 
Length of line (kilom.) ... ... 62 421 
Passengers carried. ... 1,513,103 15,852,775 
Kilometres run... 526,549 4,185,214 
Receipts $169,051 $1,593,347 


The passengers carried in December, 1906, and January, 1907, 
were :— 


iDecember. January. 
Anglo- Argentine... 9,022,019 1,946,961 
b. A. and Belgrano , 1,737,061 1,600,931 
La Capital ... ... ... .. 2,059,506 2,041,960 
Electric de Buenos Ayres 751,384 729,538 
Metropolitan 1,099, 194 962,595 
Graud National ... 3,141,456 2,971,490 


The receipts of the companies for the month of January, 1907, 
were :— 


1907. : 1906. 1905. 
Grand National ... $317,557 $279,890 $207,806 
Buenos Ayres Electric. 19,975 69,947 55,012 
Metropolitan 97,539 95,415 66,339 
Capital : | 193,863 168,583 141,476 
Auglo-Argentine... 745,028 731,437 669,778 
B. 4А. and Belgrano .. 187,102 177,411 162,542 


, Electrical Imports.—During 1906 the electrical goods imported 
into Argentina amounted in value to 3,450,031 dollars. In 1905 
this figure was 2,034,674 dollars. 

AUSTRALIA. Adelaide: Tramway Matters.—From the Aus- 
tralian Mining Standard we learn that the Adelaide Tramway 
Trust (South Australia) have several matters in hand which 
they are considering. Тһе principal of these is the fixing of a 
site tor the power house, but nothing will probably be done 
in this until the trust has secured the services of the best elec- 
trical engineer available in Australia and New Zealand. Арри- 
cations for this position have been called for in Commonwealth 
and New Zealand papers. Another important question that is 
engaging the attention of the trust is the rearrangement ої 
routes, which is hoped to be decided upon by the trust betore 
the arrival of the engineer, who will be. asked to give his opinion 
in reference to the scheme. 

| мола: Electricity in Gold Mining.—From the same paper 
we find that at a recent meeting of the Great Central Victoria 
Company it was proposed that extensive electrification of mining 
plant should take place, and that electricity would be obtained 
from the Electric Supply Company. 

BOLIVIA: Telegraph System.—' There are now 2,886 miles of 
telegraphs in Bolivia, of which 1,986 miles are State property, 
and 900 miles the property of private concerns. Bolivia does 
not form part of the Universal Telegraph Union; the relations 
with other countries belonging to the Union are determined 
solely by reciprocal interest. 

BRIXHAM: Electric Street Lighting.—A discussion took 
place at the last meeting of the Town Council relative to the 
advantages of gas and electric light for street lighting. The 
question was submitted to the Electric Lighting Committee, with 
instructions to prepare a report upon the whole subject. 

CANADA: Ontario. Lighting.—News is to hand that the 
Provincial Parliament has ir MM to grant the City Council 
powers to expropriate the ‘Toronto Electric Light Company. The 
contract of this company with the Electrical Development Co., of 
Ontario, for the supply of energy from their Niagara works has 
been confirmed. | 

British. Machinery Imports.—In the last issue of Canada, ап 
interesting letter is quoted, which deals with the chances open 
to British manufactures in that country ; the letter contains the 
following passage :—“ Any British machine-tool manufacturer 


who will send out a reaily good salesman, and one who is also 
an engineer, would be in a position to secure any amount ot 
orders, provided that they would undertake to instal, say, the 
first machine free of charge until 1t had demonstrated its output, 
&c. in other lines, too, 1 find that the British manutacturer 
is doing well, but I think, perhaps, the electrical line is abso- 
lutely tne hardest problem for the tinglish house to solve." 

Electrical Railway Developments.— 1 he recently-issued return 
of Canadian railway statistics published by the Canadian We- 
partment о! Railways and Canals, gives some interesting figures 
regarding the electric railways of Canada. lt appears that шеге 
are now in operation 814 miles of electric railway, the total 
capital inevsted amounts to an aggregate of 65,85/,5/0 dollars, 
and their collective earnings during the last year to 4,291,934 
dollars. 

EALING: Bulk Supply Offer.—Yhe Town Council has rejected 
an amended otter trom the Metropolitan Ilectric Supply Co. for 
the supply of electrical energy in bulk. ‘the Electrical Engineer 
reported tnat the otter was not suthciently aavantageous to Jussay 
the abandonment by the Council ot their own generating plant. 
In reply to a question, Alderman Peal said it was not practicable 
to ааор& a supplementary supply, and it would be most un- 
satisfactory to have two different systems. 

HENDON: Electric Liyhting.--Lhe Hendon District Council 
have received a notice from Messrs. Crompton and Co., announc- 
ing the intention of that firm to lay electric cables in the main 
roads of the district. Nearly ten years since the Council 
obtained а r'rovisional Order, which, however, they sold to 
Messrs. Crompton. 

HONDURAS: Electric Lighting.—A Consular report dealing 
with the year 1905-6, just published, states that a large amount 
of machinery for electric light has been imported by the 
Government from Switzerland, which was admitted free ot 
duty. The establishment of electric light in the streets of 
Tegucigalpa is nearly accomplished. The lighting of private 
houses with the same system 1s expected to follow soon after 
the inauguration of the public service. The power is obtained 
by utilising the water supply of the town, which is brought by 

ipes from a river 12 miles distant in the mountains. 

IRELAND: Belfast.—At the weekly meeting of tne Tram- 
ways and Electrical Committee on the 22nd inst.—Sir Robert 
Anderson presiding—the sub-committee appointed to consider 
the desirability of purchasing the Cave Hill and White Well 
Tramway system—the directors of which, it may be recalled, 
were recently seeking Parliamentary powers to run over the 
Corporation’s lines in the suburbs of Belfast—reported that they 
recommended the purchase of the system at £60,000. Тһе re- 
cummendation was adopted, subject to the confirmation of the 
Council. The intrinsic value of the system was laid down at 
£40,000, but the figure now recommended is that offered by the 
Corporation prior to the company promoting the original bill 
some years ago. The announcement has given much satisfaction 
in Belfast, as it will save the taxpayers the expense of fighting 
the matter out in Parliament. The company wanted another 
£10,000, but the sub-committee of the Corporation would not 
make any advance on the original offer of 560,000. 

KEADY: Arcady Lighting Scheme.—At a meeting of the 
Keady Urban Council, held on the 9th inst., it was agreed that 
an application be made to the Board of Trade for a Provisional 
Order to carry out an electric lighting scheme for the town. It 
was decided to Appoint Mr. J. B. Meenan, of Dublin, as engineer 
to prepare the scheme. 

ITALY: Subsidy for Power Station.—The Municipality of 
Asti have granted Messrs. Westerman of Zurich, 300,000 lire 
(about £12,000), for the establishment of a hydro-electric gene- 
rating station in that town. | 

LONDON: Stepney.---At the meeting of the Borough Council 
last week, the Finance Committee reported that they had 
had under consideration a letter from the L.C.C., intimating 
that their Finance Committee parposed varying the maximum 
period which will in future be sanctioned by them for repay- 
ment of loans for electricity purposes. The existing perio.s 
(those in parentheses) and the proposed new periods, are as 
follows :--Freehold land (60 years), 60; buildings (42), 50; 
mains (42). 30; plant (42), 20; house services (42), 12; meters 
(10), 10. The Finance Comnittee of the Borough Council re- 
ferred the communication to the Electric Lighting Committee, 
and they had furnished them with their observations, together 
with an exhaustive report by the electrical engineers upon the 
same. In this report, the proposals of the L.C.C. are critically 
and carefully examined, particularly those relating to ''mains, 
"plant," and ''house services," and the conclusion which the 
enyineers arrived at was, that if the L.C.C. carry them into 
effect the reductions in the periods for which loans are grantea 
for electricity purposes would operate prejudicially to the suc- 
cessful financial working of such undertakings established by 
borough councils. The Electric Lighting Committee endorsed 
the view of the electrical engineers, and recommended the Finance 
Committee to recommend the Council ‘‘to call the attention of 
the L.C.C. to the points raised by the engineers in their report, 
and to ascertain the views of those borough councils who are 
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electric light undertakers," and also to recommend the Borough 
Council to communicate the action proposed to be taken to those 


borough councils who are electric light undertakers, with а. 


view to such authorities taking similar action. 'The Finance 
Committee having considered these views, expressed agreement 
therewith. 

London County Council.—At their meeting on Tuesday it 
was decided that the superstructure of the second portion of 
ihe Greenwich electricity generating station shall be erected 
without the intervention of а contractor, at a cost of £47,940. 

The Highways Committee reported that they had determined 
the contract with Siemens Bros. Dynamo Works for the supply 
of motor generators for the tramway sub-stations. They also 
reported that the seven machines delivered under the contract 
had proved unsatisfactory, and breakdowns entailing very seri- 
ous inconvenience to the tramway service had resulted. The 
company have expressed their willingness to carry out the 
works necessary to put the machines into a thoroughly satisfac- 
tory condition, free of all costs, an offer the committee accepted. 
They had also decided to obtain the remaining seven machines 
not supplied by the Siemens Bros. Dynamo Works, Ltd., from 
the British Westinghouse Manuíacturing Company, Ltd., and 
to take steps at the proper time to recover from Siemens Bros. 
Dynamo Works, Ltd., the extra cost entailed by the adoption 
of this course. | 

А report by the Highways Committee recommending that the 
construction of a station in Wellington Street, in connection 
with the extension of the Kingsway subway tramways to the 
Embankment, be not proceeded with, was adopted. This sta- 
tion was in the original scheme, but the grounds for its aban- 
donment are the great depth which passengers would have to 
descend, and that a saving of £20,000 will be effected by not 
constructing the station. Further, the extension of the tram- 
way can be opened in nine months under the new proposal, 
whereas it will take a further nine months to construct the 
station. 

L.C.C. Tramways.—The total receipts for the year ending 
March 31st, 1907, were £1,572,597, as against £758,C97 for the 
previous year. This great difference is due to the fact that 
during the last year the track mileage has increased from 51 
miles to 114 miles. 

Bermondsey.—The Electricity Committee report that, as a 
result of an inquiry held by Mr. H. E. Kearley, Parliamentary 
Secretary to the Board of Trade, on March 12th and 15th, 
the Board of Trade had decided not to grant the Borough 
Council an order to supply electrical energy in the St. Olave 
district. The report stated that it was ditlicult to understand 
why the order was not granted, seeing it was clearly proved 
that the Borough Council is supplying electricity cheaper in the 
former parishes of Bermondsey and Rotherhithe than the London 
company, and, had the order been granted, would have been in 
a position to supply in St. Olave cheaper than either company. 
The only possible explanation would appear to be precedent, or 
rather want of one. During the month of March, 188,854 units 
were generated, which is an increase of 36 per cent. over the 
corresponding period of last year. "There are now connected to 
the mains the equivalent of 80,435 eight c.p. lamps. Of these 
4,662 are for public lighting. The Finance Committee estimate 
that if the destructor were closed and all the refuse barged 
away, a saving of £1,984 per annum would be effected. The 
matter has been referred to the General Purposes Committee and 
the Electricity Committee for consideration and report. 

Fulham.—The Electricity Committee considered it desirable 
that steps should be taken to ascertain definitely the value of 
the Councils destructor for steam-raising purposes. The elec- 
trical engineer stated that such a test can be made during 
the summer months, provided certain arrangements are carried 
out in connection with the steam pipes. The committee have 
instructed the engineer to make the necessary experiments to 
test the value of the destructor for steam-raising purposes at the 
earliest possible date, and report the result. Electric mains 
are to be extended to connect up the new blocks of mansions 
being erected at Hurlingham Court. 

Holborn.—At present the baths and washhouses are supplied 
by the Metropolitan Electric Supply Co., Ltd., with current for 
lighting purposes. The Daths and Washhouses Committee con- 
sider it desirable that there should be an alternative supply 
available in the case of emergency, and propose that the Charing 
Cross and Strand Electricity Supply Corporation, Ltd., be re- 
quested to make a service connection to the baths installation. 

St. Pancras.—At the last meeting of the Borough Council a 
report was read to the effect that there had been a breakdown 
of the electrical plant, and that the contractors, Messrs. Parsons, 
had offered to put in a new armature at the King's Road station 
for £500, and to repair the present armatures free, and make 
them run satisfactorily. Councillor Ingram, in moving that this 
offer be accepted, said the turbines had been over-wrought and 
over-worked. They could not light the streets up unt 8 or 
8.50, because thev had not sufficient power, and it was urgent 
they should get the work done at once to carry out their statu- 
{огу obligations. Councillor James moved an amendment that 
outside tenders be obtained in respect to the armatures, and 
that a special committee be formed to report on the condition 
of both turbines. Alderman Matthews, in supporting the com- 


mittee's recommendation, said that the engines in question had 
run since last September, and had generated four million units 
of electricity. They should have three turbines, one as a relief, 
and the late Council should have provided а spare armature. 
Councillor Hickling said that the turbines had done a great 
deal of good work for a long time. The amendment was ae- 
feated, only four voting for it, and it was decided to accept 
Messrs. Parsons' offer. | 

Wandsworth.—The Clerk of the L.C.C. has written to the 
Borough Council with reference to the correspondence which 
has taken place between the two bodies as to testing the pres- 
sure of the current supplied by the County of London Electric 
Supply Co. The company have intimated to the L.C.C. that 
without prejudice to any appeal to the arbitration of the Board 
of Trade which it may decide to make at any future time, it 
is willing to establish as a beginning seven testing stations at or 
near positions indicated by the County Council. The Highways 
Committee of the L.C.C. informed the Borough Council that 
they are of opinion that a further number of testing stations 
should eventually be provided, but they considered that the 
provision of seven stations may be accepted as а commencement, 
and have accordingly given instructions for the company to be 
called upon to provide these stations. The Borough Council 
are to ask the L.C.C. for information as to the sites of the pro- 
posed testing stations. ! 

Hackney.—' The Electricity Committee have been in nego- 
tiation with the promoters of the North Metropolitan Electric 
Power Supply Bill, and the promoters have agreed to make 
such modifications in the measure as will extend to it the pro- 
hibitive clause inserted in their Act of 1905, viz., ‘‘ That the 
company shall not supply electricity within the Borough of 
Hackney for lighting purposes." Under the circumstances, the 
committee have decided thàt on the promoters giving an under- 
taking to amend their Bill, so that they cannot supply elec- 
tricity for lighting purposes in the borough, the petition 
against the measure will be withdrawn. 

Ham pstead.—At the meeting of the Borough Council on Thurs- 
day, Councillor Dougall moved ''That' the profits on electric 
lighting be not placed to the relief of the rates until the reserve 
and depriciation fund is in a more satisfactory condition." The 
Mayor (Councillor Hendrics) ruled the resolution out of order, 
inasmuch as at the last meeting a sum of £2.150, ог the equiva- 
lent of a 5d. rate, was set aside from electric lighting accounts 
for the relief of the rates. Alderman Pritchard suggested that 
the following resolution should be moved instead: ''That the 
question of the amount set aside for reserve and depreciation 
in connection with the electric light undertaking be referred to 
the Finance Committee for consideration and report." Coun- 
cillor Buckle suggested that an independent auditor should be 
appointed to go through the accounts. Councillor Dougall said 
he found no fault with the accounts. It was the principle 
that he objected to. Urgencv was moved in the matter, and 
the resolution suggested by Alderman Pritchard was agreed to. 
Councillor Dougall's name being added to the Finance Cem- 
mittee in connection with this matter. 

Hammersmith.—The Electric Committee of the Borou»h Coun- 
cil reported having received a communication from the elec- 
trical engineer (Mr. G. G. Bell) dealing with the work neces- 
sary in order to meet the increasing demands for electricity. 
Mr. Bell remarked that the most important portion of the 
work would be to increase the capacity of the feeders. This 
would have to be completed early in the autumn, not later 
than September, and it should, therefore, be commenced as 
soon as nossible. After giving in detail the works for the 
outside distributing svstem, which would be necessary (amount- 
ing to £9,577). Mr. Bell said that in order to defer the heavy 
capital expenditure involved in carrying out the scheme in its 
entirety, he submitted particulars of the work which he con- 
sidered of premier importance and which should be proceeded 
with at once. The total cost of all the mentioned works is 
02,415 4s. 10d. The committee stated that thev agreed with 
Mr. Bell. and that the work most urgent, amountine to £2.415, 
must be completed before next winter. As the bulk of the 
expenditure was for new mains, and the actual cost would be 
somewhat affected by the price of cooper, thev thought it 
advisable to watch the copner market verv carefully. Upan 
the recommendation of the Finance Committee, application is 
to be made to the L.C.C. for sanction to a loan of £11.145 far 
the electricity undertaking. Of this amount expenditure has 
been already incurred of £6,985, and a further sum of £1.226 
is for work, which has been sanctioned by the Council and 
not vet commenced 

LOWESTOFT: Electric Tiohtang Affairs.—At the month! 
meeting of the Town Council. held on the 9th inst., the Licht. 
ing Committee recommended that the Council should wire 
houses (by contract) at a rental of Is. 6d. ner annum per pot. 
with 6d. extra per lamp per annum for every lamp beyond the 
first on the same point. Also that an alternative svstem of 
charging be allowed, in which an extra pennv per unit would 
cover the rent of all wires and fittings. The engineer was 
directed to provide a new distributor from Wavenev Road to 
the Bridge, at an estimated cost of £71. "This expenditure was 
provided for in the application to the Local Government Board 
for permission to raise a loan for extensions. 
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MANSFIELD: Light Railway Extension.—The Board of Trade 
have recently confirmed the Mansfield and District Light Rail- 
ways (Extensions) Order, 1907, authorising the construction of 
light railways in the borough of Mansfield, and in the urban 
districts of Mansfield Woodhouse and of Sutton-in-Ashfield, 
and in the rural district of Skegby, in the county of Notting- 
ham, in extension of the light railways authorised by the Mans- 
held and District Light Railways Order, 1901. 

. MEXICO: Commercial Conditions in Mezico. —H.M. Minister 
in Mexico, in reporting upon the commercial conditions in that 
country, refers to the gradual absorption by United States 
capital of many industrial enterprises. The electric tramways 
of the capital, however, are in the hands of a Canadian com- 
pany, whilst those in the rest of the Republic are nearly all 
Mexican owned. The Power and Light Co. of the Federal 
District is Canadian; that at Puebla is in the hands of Messrs. 
S. Pearson and Son, while all other undertakings for power and 


light are controlled by Mexican, German, and American 
capitalists. TN 
PERSIA: No Demand for Electrical Goode.—' The Acting 


British Consul-General at Ispahan (Dr. Aganoor), in his report 
for 1905.6, states in reference to inquiries that are frequently 
made by British engineering, electrical, and other firms, as to 


TENDERS INVITED AND 


AUSTRALIA.—The Tasmanian Postmaster-General’s Depart- 
ment, Hobart, invites tenders by June 17th for common battery 
telephone material. Conditions of tendering may be obtained 
at either Hobart, Sydney, Melbourne, Brisbane, Adelaide, or 
Perth. 

In connection with the proposed electrification of the Mel- 
beurne (suburban) steam railways, the Victorian Cabinet have 
sent Mr. T. Tait, chairman of the Railway Commissioners to 


England, to make full inquiries into the question. Amongst 
the lines which it is suggested are to be dealt with are the 
fcllowing :—Melbourne to Brighton, nine miles; ‚St. Kilda, 


three miles; Port Melbourne, two miles; Bexhill, eight miles; 
Caulfield, seven miles; Heildebergh, eight miles; Collinwood, 
twc miles; and others which would bring the total to about 
fiftv miles. Mr. Tait will arrive in London in two or three 
weeks' time, and will stay at the Hotel Victoria. 

BELGIUM.—The Moniteur dea Intéréts Materiels announces 
that tenders will be received up to May 2nd by the Provincial 
Government at Liége for the construction and working of an 
electric tramway. А deposit of 20,000 francs (28700) is required 
to qualify any tender. 

BRIGHTON.— The recommendation of the Electricity Com- 
mittee, reported in our issue for April 11th, that a fourth turbo- 
driven alternator should be installed at the Southwark Works, 
and a motor generator at the North Street Works has been 
adoped by the Council. 

CAPE COLONY.—The Cape Gazette announces that tenders 
will be received by the chairman of the Tender Board, Control 
and Audit Office, Parliament Street, Cape Town, up to noon 
on Thursday, May 9th next, for the supply of the undermen- 
tioned wire for the period July 1st, 1907, to June 30th, 1908 :— 
(a) Wire, flat, twin, leading in, 20/10. (b) Wire, twin-twisted, 
taped and braided, 20/10. The estimated annual requirements 
are 12,000 yards of each class of wire. A few forms of tender 
and specifications are available for British manufacturers at the 
offices of the Commercial Intelligence Branch of the Board of 
Trade, 75 Basinghall Street, Е.С. Delivery is to be made as 
required, the successful tenderer to be in a position to make the 
first delivery within four weeks of the date of commencément of 
the contract. 

CHISLEHURST.—A telephone installation is to be fitted in 
the Council's offices. 

CONSTANTINOPLE.—The 7imes Commercial and Financial 
Supplement states that several firms, German, Austrian, and 
Belgian, are eagerly competing for the privilege of working the 
electricity concessions recently granted to the Imperial Marine 
Arsenal. At present the chances seem to be in favour of the 
Belgians, but it will surprise no one if diplomatic pressure 
should cause the preference to be given to the Germans. This 
concession is especially interesting as implying the removal of 
the veto which the Palace had hitherto placed on the employ- 
ment of electricity in the capital. The tramway company (Ger- 
man), which a few weeks ago secured a prolongation and exten- 
sion of its concession, received. at the same time permission to 
electrify its lines; and it is probable that more and more use 
will be made of this source of power. 

KIRKCALDY.—The Electric Lighting and Tramways De. 
partment requires a boiler feed pump, having a capacity of 3,000 
gallons per hour. Specifications, &c., from the Borough Elec- 
trical Engineer (fee one guinea, returnable), and tenders to the 
Town Clerk by May 4th. 

LIMERICK.—The Local Government Board has sanctioned the 
loar of £5,500 for the extension of the electric lighting station. 
The addition to the plant will include one 250 h.p. multi-cylinder 
gas engine and dynamo, pressure gas producer, and other 
accessories. 


openings ‘for the introduction of machinery into the Persian 
market, that there is practically no opening for large, heavy, or 
complicated machinery, nor will there be until better roads 
are made or until railways are introduced. | 

PERTH: Proposed New Tramway.—A movement is on foot 
to construct an electric tramway to the summit of Kinnoull Hill. 
A local meeting has been held, and a committee appointed. 
to interview Lord Kinnoull and ascertain on what terms the way- 
leave and ground for a terminus on top of the hill would be 
granted. 

STIRLINGSHIRE: Electric Lighting.—The Board of Trade 
have refused to grant the Provisional Order applied for by the 
Scottish Central Electric Power Co. ‘This company possess. 
statutory powers to supply electric energy in bulk for lighting, 
and in any quantity for power purposes, but have no authority 
to distribute current for lighting purposes. The area concerned 
includes the parishes of Falkikr, Larbert, Grangemouth, Denny, 
Demipace, Kilsgth, and Slamannan, in the county of Stirling, 
except such parts of any of these parishes as are included within 
the ре of Falkirk, Denny, ара Dunipace, or Grangemouth 
and the parish of Curnbernauld in the county of Dumbarton. 
The application of the company had been opposed by the 
Stirling County Council. 


PROSPECTIVE BUSINESS 


LONDON: London County  Council.—Tenders аге in- 
vited for the erection of two electrically-driven goods and 
service lifts at the Central School of Arts and Craíts, and Lon- 
don Day Training College, Southampton-row, London, now in the- 
course of erection. "Tenders are also invited for the provision 
and erection of nine electric ventilating fans at the same insti- 
tute. Particulars are obtainable from the Chief Engineer to. 
the Council, Mr. Maurice FitzMaurice, C.M.G., upon a deposit 
of £1 in each case (returnable). Tenders in both cases to the 
Clerk to the Council by April 30th. 

Islington.—The Lighting Committee require a 12-ft. diameter 
fan, driven by a single-phase motor, having a capacity of de- 
livering 500,000 cubic feet of air per minute against a resistance 
of three-eighths of an inch of water. Particulars from the 
Borough Electrical Engineer, and tenders to the Town Clerx 
by May 8th. 

Poplar.—ln a report (the considerations of which has been. 
adjourned) upon the proposed extensions at the electricity 
works, referred to in our last issue, the Electricity Com- 
mittee state the suggested extensions are both necessary and in- 
evitable. It is not proposed to proceed with the low tension 
feeder, and the feed-water economiser will be dispensed w:th, 
while the provision of a chimney will be included in the boiler 
contract. Revised figures amount to £5,909, and the 
Electrica] Engineer would carry out the work of laying E.H.T. 
cables and boiler foundations, at an estimated cost of 3950. 

St. Pancras.—' Tenders are invited for arc lamp supplies for 
the ensuing twelve months. Specification and particulars on de- 
posit of £2 (returnable), from the Electricity Department, 57 
Pratt Street, Camcen Town, London, N.W., and tencers to the 
Town Clerk by May 12th. 

Stoke Newington.—The Finance Committee recommend the 
borrowing of 41.000 for electric lighting extensions. 

East Ham.—Plans and specification are being prepared for 
additional cooling plant required for the tramways generating. 
station. 

Fulham.—The question of obtaining two additional under- 
feed stokers for the boiler-house of the generating station 18 
under consideration. 

LUTON.—The Town Council are prepared to receive tenders. 
for the supply, delivery, and fixing of the шош plant at the- 
electricity works :—(a) Boiler, superheater, &c.; (^) mechanical 
stokers; (с) 500 kw. steam-driven generator; (d) ccn ersing 
plant; (e) motor-driven feed pump; (/) pipe work; (q) coal 
bunkers, elevator, and conveyor. Specifications may be «b. 
tained from the Borough Electrical Engineer, and tenders should: 
-be sent to the Town Clerk by May 3rd. 

MALTA.—Sealed tenders will be received at the office of the 
Receiver-General and Director of Contracts, Valletta, up to: 
11 a.m. on May 10th, for the sunnly of a boiler and engine. 
Tenders are to be accompanied with a deposit of £50, to be 
made in the office of the Crown Agents for the Colonies, White- 
hall Gardens, S.W., by tenderers residing in Great Britain not 
having a representative in Malta. Particulars, specification, 
&c., may be obtained on application to the Crown Agents for 
the Colonies, Whitehall Gardens, London, S.W. 

MALVERN.— Tenders are required for supplies during the 
ensuing twelve months. These include bitumen, joint and junc- 
tion boxes, oils, waste and cleaning materials, house fuse-boxes, 
and electricity meters. "lenders should be sent to the chief 
engineer to the Council by Avril 29th. 

PEMBROKFE.—The Urban District Council invite tenders for 
the supplv and erection of the following plant:—Section S: 
High speed reciprocating engine; Section T: Direct current 
dvnamos; Section U: Switchboard and instruments; Sectior 
W : Accumulators; Section X : Tubular boiler; Section Y : Arc 
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lamps and Gear; Section Z: Arc lamp posts. Particulars may 
be obtained from the Clerk to the Council on deposit of £3, re- 
turnable, and tenders should be sent to the Clerk not later than 
May 4th. 

SHANGHAI.— Tenders are invited by the Municipal Council 
for the supply and delivery, c.i.f. Shanghai, of an 800 kw. 
horizontal steam turbo alternator, single phase, with condensing 
plant. Specifications and forms of tender are obtainable from 
Messrs. Preece and Cardew, 8 Queen Anne’s Gate, Westminster, 
London (fee two guineas, returnable), to whom tenders should 
be sent by May ath. 

SPAIN.—The Gaceta de Madrid of April 4th contains а copy 
‘of a notice inviting tenders, which will be opened on May 8th, 
1907, simultaneously at the " Palacio Municipal," Bontevedra, 
and at the “ Direccion General de Administration Local," Madrid, 
for the public lighting of Pontevedra by means of electricity for 
the term of fifteen years, in accordance with conditions set forth 
in the Gaceta. ive hundred lamps of 16 candle-power and 
twelve nine-ampere arc lamps will be required. The 
annual rental payable by the municipality is 20,000 pesetas 
(about £714). A deposit of 1,000 pesetas (about £36) is re- 
‘quired to qualify any tender. Local representation is necessary. 

SWITZERLAND.—H.M. Chargé d'Affaires at Darmstadt (Mr. 
F. D. Harford, C.V.O.) reports that negotiations have been pro- 
ceeding for several years past between the Baden and Swiss 
‘authorities for the utilisation of the falls on the Rhine on their 
frontier between Rheinfelden and Augst, by the erection of a 
huge power station for the generation of electricity by turbines. 
It appears now that the District Council of Lórrach, in Baden, 
have approved of the scheme, so that its execution mav be 
looked upon as assured. The undertaking is called the Augst- 


Wyhlen power station, and the concessionnaires are the canton 
of the city of Basle and the power-station works of Rheinfelden 
(Baden), which latter works already produce 15,000 horse-power, 
but for the past six years have been obliged to draw largely 
upon the Swiss power station at Bettlau. It is expected that 
the projected power station will produce 24,800 horse-power 
when the Rhine is very low, and 30,000 horse.power when the 
level is higher. The weir that is to be constructed will be so 
arranged that the works at the same time form separate Baden 
and Swiss undertakings. The cost is estimated at £360,000. A 
copy of the Frankfurter Zeitung, giving further technical details 
of the scheme, may be seen by those interested at the Сот- 
mercial Intelligence Branch of the Board of Trade, 73 Basing- 
hall Street, London, E.C. 

WALTHAMSTOW.—The Electricity and Tramway Depart- 
ments require tenders for stores until March 515%, 1908. These 
are :—Electricity Committee: Cables and jointing materials; 
arc lamp carbons; lubricating oils and grease; lamps; iron- 
mongery and tools; electrical fittings and accessories; engine- 
rcom stores. Tramways Department: Paints, varnishes, and 
brushes; car accessories, including steel tvres; castings. Раг- 
ticulars from the Electrical and Tramways Engineer, and 
tenders to the Town Clerk by May 3rd. 

WOLVERHAMPTON.—The Electricity Committee invites 
tenders for the following plant :—(1) Boilers, economiser, feed 
pumps, steel chimney, and feed-water tank. (2) Turbo.alter- 
nator generating sets and condensing plant. The work 18 
divided into two contracts, and a fee of three guineas will have 
to be deposited in respect of each, on application to the Borough 
Electrical and Tramways Engineer for copies of specification. 
Tenders should be sent to the Town Clerk by May 2nd. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The Queensland  Postmaster-General's De- 
partment has accepted the tender of the Brisbane Electrical 
Company for 500 telephones, wall sets, branching system, at 
£5; seven switchboards, metallic circuit, for 100 lines, at 
£47 10s. 

The Western Australian Postmaster-General’s Department 
has given the contract for 1,580 four-way glazed earthenware 
conduits, at 2s. lld. each, 3,500 six-way glazed earthenware 
conduits, at 3з. 1154. each, to Messrs. Piercy, Pitman and Co., 
Belmont, W.A. 

The New South Wales Postmaster-General's Department has 
given the contract for the supply of additional material for 
equipment of the multiple branching switchboard at Edgecliff 
а exchange, at £160, to Messrs. Paton and Russell, 
Sydney. 

Melbourne City Council has accepted the tender of Messrs. 
Staerker and Fischer, Melbourne, for the supply of flame arc 
lamp carbons at £2,296. 

BRISTOL.—The contract for motors and starters has been 
placed with Messrs. Veritys, Ltd. 

CARDIFF.—Messrs. Bruce Peebles and Co., Ltd., have re- 
ceived an order from the Cardiff Corporation for a 250 kw. 
Peebles motor converter. 

CROYDON.—The Corporation has placed an order with the 
British Thomson-Houston Company, Ltd., at £166, for the 
reconstruction of a rotor. 

LONDON: Poplar.—The following tenders have been recom- 
-mended for acceptance :— Clark, Chapman and Co., boiler plant, 
£2.100; Western Electric Co., cable, £1.300; and Bruce Peebles 
and Co., 500 kw. motor converter, £1,550. 

London County ('ouncil.—The following tenders have been 
accepted :-—The tender of Messrs. Т. Larmuth and Co.. Salford, 
for eight overhead travelling hand-cranes for tramways sub- 


stations, at £1,429; the tender of the Hadfield Steel Foundry 
Co., Ltd., at £2,875, has been accepted for the special work 
required for the renewal of the tramways permanent way at the 
Elephant and Castle. 

Battersea.—The Borough Council has accepted the tender 
of Callender's Cable and Construction Co., Ltd., to purchase 
scrap copper from the generating station at the rate of £108 
er ton. 

К Paddington.—The Borough Council has accepted the tenders 
of C. Mickleburgh to maintain the electric light installation 
at the Town Hall (exclusive of replacing lamps) for £57 10s. 
per annum, and to maintain the electric fans in the Council 
Chamber, at £3 per annum. 

Fulham.—The tender of Messrs. Kaye and Lens to supply 
during the year for the generating station 2,000 tons of ''Bed- 
worth Peas," at 8s. 5d. per ton. has been accepted. 

MANCHESTER.—The order for the 4, 1, and 2 h.p. sizes 
has been placed with Messrs. Veritys, Ltd., for their new 
b.p. machines. 

NEW ZEALAND.—Seven tenders were received for the 
supply of an electric lighting plant to the Auckland City 
Council. The Australian. General Electric Company was the 
successful tenderer, but, says the Australian Mining Standard, 
upon that company declining to recognise the special conditions 
in regard to bonus and penalties for the installation, the second 
tender of Messrs. Turnbull and Jones, Ltd. (Auckland), was 
finally accepted, at £11.808. 

SALFORD.—The order for the high- and low-speed motors 
up to 5 and 3 h.p. respectively has heen placed with Messrs. 
Veritvs, Ltd., for their new b.p. machines. 

WEST HAM.— The tender of the British Thomson-Houston 
Company has been accepted for the supply of a Tirrill regulator 


at £82. 


COMPANIES' MEETINGS AND REPORTS 


BALAGHAT GOLD MINING CO.—At the annual general 
meeting last week, Lord Ribblesdale, the chairman, stated that 
the Kolar Mines Power Co., Ltd.. in order to increase the scope 
of their operations, had increased their capital by £25,000, 
to provide plant to operate powerful underground hoists 
at the leading mines on the Kolar gold field. The Balaghat 
Co. had taken their full proportion of that issue, for this 
additional advantage was regarded as an economical factor in 
working the mines at greater depths. Warned by a drought 
last vear, which put the electric generating machinery out of 
action for a time, the Mysore Government are considering the 
question of enlarging very considerably the storage reservoirs at 
the Cauvery Falls. 

CALCUTTA TRAMWAYS CO.—The acccunts fer the ver 
1906 show gross traffic receipts amounting to £158.856, work- 
ing expenditure £86,918, and a revenue balance, after credit- 
ing sundry receipts, of £72,677. Against this there have been 
debited the following amounts :—Debenture interest. interim 
divident, interest on new shares, and interest on preference 
shares, making a total of £46,027 and leaving a balane of 
£26.650. To this must be added the amount brought from 
last year's account, £701. and interest earned on monies in 


hand, £2.096, making the total sum now to be deal with 
£29.447, from which the directors recommend a final dividend 
at 4s. 6d. per share, which needs £23,625. Of the balance, 
£5,822 16s. 4d.. thev propose to allocate to the depreciation 
fund £5,000. and to carry forward £822 16s. 4d. In June 
last a new creation of capital was made in the shape of 5 per 
cent. preference shares. and of these 30,000 of the face value 
of £150.000 were issued, carrying interest from July Ist. This, 
as is shown above, has needed £3,750 to be provided from 
revenue, It was anticipated that some of the extensions which, 
when completed, will add unwards of 50 per cent. to the 
existing street mileage, and for which this new capital was 
raised, would have been in operation, and would have con- 
tributed towards the earnings during the year, but this 
anticipation has not been fulfilled, and although the new plant 
and machinerv have undoubtedly contributed towards the large 
increase which has taken place in the receipts, their full value 
has vet to be realised. 

At the annual meeting held last week, the Chairman said 
that during the last half-vear of 1906 considerable improvement 
hid been made in bringing down the cost per car mile, and 
as a matter of fact this now stood at within 52 of the figure 
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in 1905, but with an increased mileage of 500,000 miles. The 
increasing power expenses had been due to the high price of 
coal, to defects in the condensing plant, and to the larger 
¿mount of coal needed to provide the increased power through 
the installation of the new alternating-current sets. There had 
also been a large increase in salaries and wages due to the extra 
staff for dealing with the sub-stations and batteries which had 
not been in operation during the previous year. The report 
and accounts were adopted. 

CUBA SUBMARINE TELEGRAPH CO.—The annual meet- 
ing was held in London last week, when it was stated that 
the tratlic for the last half of 1906 has been larger than for 
several years past, the revenue having gradually increased from 
£14,811 in the first half of 1905, to £18,458 in the last half 
of 1906. The increase during this period has been partly due 
to the political rising in Cuba, which was followed by the 
intervention of the United States Government. The balance 
available for dividend is £13,994, out oí which the directors 
reconimend a dividend of 5 per cent. per annum on the ordinary 
shares, and to place £6,000 to reserve. The latter fund now 
stands at £98,000. 'The chairman stated that a competitive 
cable was shortly to be laid from New York to Colon, touch- 
ing the coast of Cuba, and another between Havana and New 
York, but the board were unable to say how the company's 
business would be affected. 

KALGOORLIE ELECTRIC POWER AND LIGHTING 
-ONRPORATION.—Meetings of the preferred and deferred 


shareholders were held on Tuesday for the purpose of 
sanctioning the scheme of reconstruction recent pro- 
posed. Mr. Roger W. Wallace, K.C., presided. By 
an agreement dated December 22nd, 1906, and made be- 


tween the old Company and the new Company, the old Com- 
pany agreed to transfer to the new Company the whole of its 
property and undertaking. ‘The assets of the old Company now 
consist of 150,000 fully paid preference shares of £1 each, and 
100,000 fully paid ordinary shares ot 10s. each in the capital 
of the new Company to be received by the old Company as the 
purchase consideration under the said agreement. Ву the said 
agreement the new Company agreed to take over, pay and dis- 
charge all the debts, liabilities, and engagements of the old 
Company. The 150,000 fully paid preference, and 100,000 fully 
paid ordinary shares of the new Company to be received as the 
purchase consideration for the undertaking, property, rights, and 
privileges of the old Company shall be distributed among the 
members of the old Company in following manner :— Each share- 
holder in the old Company will receive one preference share of 
the new Company in respect of each preferred share of the old 
Company held by him, and one ordinary share of the new Com- 
pany in respect of each two preferred shares of the old Com- 
pany held by him, and one ordinary share of the new Company 
in respect of each deterred share of the old Company held by 
him. The scheme was sancticned and the assent of the Court 
is now only пе essarv. The rew Company's affairs are in a 
verv satisfactory condition. 

OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY 
CO.-—-Presiding at the annual meeting in London last week, Mr. 
E. Careke, the chairman, said the number of passengers carried 
during 1906 was 6,000,000, or 200,000 more than in 1s05. ‘The 
percentage of expenses to receipts had dropped from 72:4 to 67:8, 
and whilst the average receipt per passenger had sughtly in- 
creased, the average expense had decreased. The accounts show 
revenue amounting to £31,609 (£1,500 in excess of 1905), and 
the net profits amount to £7,800 (£1,600 in excess of 1905). 
Dividends of 5 per cent. on the preference shares, and 6 per 
cent. on the ordinary shares are recommended in we report, 
£2,000 being placed to depreciation, and £494 carried forward. 
The report and accounts were adopted, and Mr. Garcke and 
Mr. Whittaker were re-elected directors. 

POTTERIES ELECTRIC TRACTION CO.—The report for 
1906 shows a total revenue of £109,266. ‘The trattic receipts 
amounted to £94,874, an increase of £4,609 over the previous 
year. The balance available for dividends is £27.666. А divi- 
dend on the 5 per cent. cumulative preference shares is recom- 
mended, and a 4 per cent. dividend on the ordinary shares. 
£2,500 is set aside to renewals, and £2,500 to depreciation and 
reserve. £7,765 has been expended during 1906 upon renewals 
and repairs of the permanent way, of which amount £6,288 has 
been charged to revenue. The balance has been placed in sus- 
pense pending the creation of a renewal fund. ‘The £10 ordinary 
and preference shares have been split into ten shares of £1 each. 

At the meeting on Tuesday, when Mr. G. Е. W. Corn- 
wallis West, the chairman, presided, the report and account 
were adopted. Dealing with the increase in repairs and main- 
tenance, he said that if electrical engineers 10 years ago had 
known as much about electric traction as they do now, they 
would never have suggested the life of permanent way to be 
from 17 to 20 years, neither would they have used 85 lb. rails 
or made a single line with passing-places where they could 
have made a double line. However, the directors ‘had to find 
a way out of the difficulty in the interest of the shareholders. 
The board was unanimous that it would be bad policy to touch 
the reserve fund for meeting depreciation of the company's 
property, and had come to the conclusion that the best method 
of meeting the situation was to inaugurate a new fund to be 
called a renewals fund. It was probable that the company 


\ 


would have to spend some £10,0C00 or £11,000 in renewing 


part of the permanent way in the near future, for it was. 


proposed to lay a much heavier rail than hitherto. The chair- 
man further stated that the question of finance had cost the 


beard considerable anxiety during the past year, for at the- 


end of 1906 they were £3,100 overdrawn at the bankers. The 


company's shares were, unfortuntely, at present at a discount, 


and unless the Articles of Association were altered, no further 
debenture could be issued until further shares were issued. 
It had therefore been necessary to arrang an over-draft with 
the bankers against the security of the company's holding on 
the North Staffordshire Tramway Co. 

RAND CENTRAL ELECTRIC WORKS.—At an extraor- 
dinary general meeting on Tuesday, the agreement with the 
Victoria Falls Power Co. was confirmed. 


National Physical Laboratory.—7'Àhe Times states that the 
committee appointed under the chairmanship of Mr. Gerald 
Balfour to inquire into the work now performed at the National 
Physical Laboratory has been engaged for some weeks in takin 
evidence, and will continue to do so The witnesses йын 
have been Dr. Glazebrook, director of the laboratory; Dr. Percy 
Frankland, F.R.S., president of the Institute of Chemistry ; 
Sir William Ramsay, F.R.S., vice-president of the institute ; 
and Mr. Bertram Blount, F.I.C. Mr. С. C. Upcott, of the 
Treasury, is secretary to the committee. 


Communication between France and England.—With reference 
to our note upon this subject last week, Mr. Henniker Heaton, 
M.P., has received from the Postmaster-General statistics show - 
ing the growth of telephonic and postal business between Eng- 
land and France. Public telephonic communication with Frame 
was first established in 1891, and in the year 1891-2, 16,551 
messages were sent to France and 9,060 received from France. 
For the year 1905-6 the respective figures were 45.940 and 
45,620. Тһе amount collected in the United Kingdom from 
the Anglo-French telephone services was £6,632 in 1891-2 and 
in 1905-6 £16,466, the charge being 8s. 
minutes' conversation. 


Crystal Palace School of  Engineering.—Sir Alexander 
Kennedy, F.R.S. (president of the Institution of 
Engineers), awarded the certificates to students of this school of 
engineering on Friday. The examiner of the electrical section 
герогіеа that he tound the work well maintained. Sir 
Alexander Kennedy, in his speech, said that the one thing 
that was fatal to the probability of success of an engineer in 


practical work was the idea that he should specialise when he. 


was very young. Nearly all the men who were best known in 
the engineering profession were not working at the particular 
branch at which they started, and he advised the students ot 
the school not to narrow their ideas to one particular branch, 
and there was no doubt that the best thing was for each 
student to endeavour to become a thorough all-round man. 


New Post Office Clause in Tramway Bills.—The deputation 
reterred to on p. 681 of our last issue, with reference to the 
proposed new clause in Tramway Bills, giving the Postmaster- 
General the compulsory use of tramway standards for tele- 
graph and telephone wires, duly waited upon the Postmaster- 
General on Friday. There were represented the London 
County Council and the Corporations of Glasgow, Liverpool, 
Sheffield, Manchester, Salford, Leeds, Reading, Sunderland, 
and West Ham, and about fifty others. The point raised was 
that such far-reaching proposals should not have been presented 
sv late in the Session, but should have been submitted direct 
to the municipalities before being presented to Parliament. 
The Times states that it was pointed out that the Board of 
Trade had made regulations for guarding against accidents hy 


compelling the erection of guard wires over the trolley lines. 


where there was danger of telegraph and telephone wires fall- 
ing or being blown over a trolley line. 
were generally of opinion that these guard wires added to the 
public danger rather than diminished it, and thev thought the 
time had arrived when the question should be considered 


whether the publie was amply protected from accident from the: 


cause just mentioned, and whether it was just that tramway 
authorities should be compelled to pay the whole cost of pro- 
viding this protection. It was not the expense of erecting 
guard wires or even paying the cost of putting in fuses and 
heat coils for the protection of the property of the Postmaster- 
General which they were fighting against. Their desire was to 
come to some arrangement whereby the public might be pro- 
tected against accident, and they trusted the 
authorities would meet them in a reasonable spirit and do 
everything possible to further the ii s they had in vie» 
They suggested, however, that any | wi 

this subject ought to be by way of publf Bill, general in its 
character, rather than by private Bil dealing with localities 
in detail. The Postmaster-General, in reply, stated that his 


department would carefully consider the points raised by the: 


denutation, and promised to arrange for а further conference, 


with a view to coming to an amicable arrangement with the: 


representatives of the municipalities. 


or 10f. for three- 


Civil. 


Tramway authorities: 


Post Oftice- 


egislation dealing with: 
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PARLIAMENTARY INTELLIGENCE 


BRIGHOUSE CORPORATION.—This omnibus Bill was 
before the Police and Sanitary Committee of the House of 
Commons last week. Part 11. gave powers for the better 
management of the electricity undertaking, such as the applica- 
tion of the standby clause, consumers to give notice before re- 
moval, the supply of fittings, &c., and the alteration of the 
period of making up the accounts of the department from De- 
cember 5136 to March 5134. An extension of the electricity 
undertaking is also contemplated. There was no opposition, 
but record may be made of the emphatic protest made by the 
Local Government Board before the Committee—and concurred in 
by the Committee—against the system of bank overdrafts which 
has hitherto been practised in connection with the department, 
in common with other departments. At present there is an 
overdraft of £3,854 in respect of the electricity department. 


CENTRAL LONDON RAILWAY.—The application for an 
additional provision to this Bill, given in our issue for April 
4th, has been referred to the Standing Orders Committee for 
а decision on the usual ground of late notice. 


COVENTRY CORPORATION.—A petition for an additional 
rovision to the Coventry Corporation Water Bill has been 
odged. It gives the Corporation authority to supply electrical 
energy in neighbouring areas, to apply the standby clause, &c. 
Owing to late notice, this portion of the Bill will, as usual, go 
before the Standing Orders Committee. 


GREAT NORTHERN AND CITY RAILWAY.—A Committee 
of the House of Commons considered this Bill last week. It 
proposes an extension of time for putting into effect the powers 
granted in 1902 for the extension of the existing line from the 

resent terminus in Moorgate Street to Lothbury, and inci- 
dentally the revival of powers for the acquisition of land. The 
only opposition was at the instance of the City Corporation, who, 
by evidence on the part of Mr. A. C. Morton, M.P., objected to 
the influx of the large number of passengers at the Bank 
which would follow the construction of the line. He expressed 
the opinion that the company wished for further capital, and 
had gone this way to secure it. Тһе Committee passed the 
preamble of the Bill, and refused a clause stipulating that a 
substantial commencement should be made with the work within 
a specified period. The cost of extension will be about £200,000, 
and it may be mentioned that the promoters have spent £34,000 
on the preliminary expenses in connection with it. 


HULL CORPORATION.—The Kingston-upon-Hull Corpora- . 


tion Bill has been passed by the Police and Sanitary Committee 
of the House of Commons. The electrical interest in the 
measure i8 a proposal to substitute a short length of double- 
track electric tramway for some existing track at a cost of 
£1,000, which sum it is sought to borrow for a period of thirty 
years. 


INTEREST OUT OF CAPITAL DURING CONSTRUC- 
TION.—In our issue for March 28th, p. 568, we reported the 
proceedings before the Unopposed Committee of the House of 
Commons in connection with the North-East London Railway 
Bil, under which it was proposed to pay interest out of 
capital during construction at the rate of 4 per cent. instead 
of the hitherto standard of 3 per cent. As we mentioned in 
our previous report, the Committee decided against this, but 
the Bill was postponed for the adjustment of some minor 
matters. When the measure came on for further consideration 
on Thursday, the promoters sought to reopen the question of 
the rate of interest, but the Committee refused. "The clause 
in the original Act of 1905 which specified a time within which 
a substantial commencement should be made with the works, 
having been adjusted to coincide with the extension of time 
granted by the Bill for other purposes, and also an adjustment 
of the period during which interest may be paid out of capital, 
the pil was ordered to be reported for third reading. 


NATIONAL PHYSICAL LABORATORY.—A return relating 
to the National Physical Laboratory has been ordered to lie 
upon the table of the House of Commons. 


PATENTS AND DESIGNS (CONSOLIDATION) BILL.—A 
Bill with this title has been introduced in the House of Com- 
mons by the Government. It has for its object the consolidation 
of the ‘‘enactments relating to patents for inventions and re- 
gistration of trade designs and certain enactments relating to 
trade marks." The Bill was read a first time on Thursday. 


PROGRESS OF ELECTRICAL BILLS.—The Oxford and 
District Tramways Bill was read a third time and passed in 
the House of Lords on Tuesday. 

The Richmond (Surrey) Electricity Supply Bill was read а 
third time and passed in the House of Commons on Thursday. 

The Middlesbrough Corporation Bill was read a third time 
in the House of Lords, and passed on Tuesday. 

The North Metropolitan Electric Power Supply Bill was 
read a second time in the House of Commons on Tuesday. 


WEST RIDING TRAMWAYS.—This Bill was passed by the 


Unopposed Committee of the House of Commons on Thursday. 
We gave its objects in our issue for March 14th. 


MISCELLANEOUS CITY NOTES 


ANGLO-AMERICAN TELEGRAPH" CO.—The directors have 
declared an interim dividend for the quarter ending March 
ólst, 1907, of 15s. per cent. on the ordinary stock, and £1 10s. 
per cent. on the preferred stock, less income tax, payable on 
May lst. 

ARMSTRONG, WHITWORTH AND CO.—A dividend of 
10 per cent. for the six months ending December 31st, 1906, 
has been declared. 

BASTIAN METER CO.—The reduction of this company's 
capital from £50,000 to £20,255 10s., has now been registered 
by the Registrar of Joint Stock Companies. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO.—An in- 
terim dividend of 7 per cent. per annum has been declared 
upon the deferred ordinary stock for the half-year ended 
December 31st, 1926. 

COLOMBO ELECTRIC TRAMWAYS AND LIGHTING.— 
A dividend of 2} per cent. free of tax is recommended for 
1906. -The sum of £5,523 is transferred to the general reserve 
and renewal fund, and £872 carried forward. 

CUBA SUBMARINE TELEGRAPH CO.—A dividend at the 
rate of 5 per cent. per annum has been declared for the past 
half-year. 

DIESEL ENGINE CO.—The capital of this company is to 
be reduced from £500,000 to £137,500. 

MONTREAL LIGHT, HEAT, AND POWER CO.—A divi- 
dend at the rate of 5 per cent. per annum for the three months 
ending April 50th, has been recommended. 

NATIONAL ELECTRIC CONSTRUCTION CO.—<A dividend 
of 10 per cent. is recommended for 1906. 5 

PRIMITIVA GAS AND ELECTRIC LIGHTING CO.—A 
final dividend of 44 per cent. on the ordinary shares (free of 
ne tax), making 7 per cent. for the year, has been recom- 
mended. 

THE GREAT NORTHERN TELEGRAPH CO., LTD.—The 
directors recommend a dividend and bonus of 20 per cent. in 
all (including 5 per cent. already paid), for 1906. It is also 
recommended that £55,555 be set aside to the reserve fund, and 
£22,222 to the dividend equalisation fund. 

THE ORIENTAL TELEPHONE AND ELECTRIC CO, 
LTD.—A final dividend of 4 per cent. is recommended on the 
ordinary shares, making 7 per cent. for the year. 

THE TELEPHONE CO. OF EGYPT.—A further dividend of 
34 per cent. upon the deferred shares, making 74 per cent. for 
1906, has been declared. £5,000 has been transferred to reserve 
and £2,082 carried forward. 


The Engineering Societies’ Building, New York.— 
In connection with the inauguration of the Engin- 
eering Societies’ Building, at 29, West Thirty-ninth 
Street, New York, on April 16th to 19th, the following 
cablegram was despatched to New York on Friday 
last, and was read out by the Chairman, at the 
smoking concert of the Electro-Harmonic Society :— 


While holding the last concert of their twenty-first season 
this (Friday) evening, the four hundred and seventy members 
and friends of the Electro-Harmonic Society of London, under 
the chairmanship of Major O'Meara, the newly-appointed en- 
gineer-in-chief of the General Post Oflice, send cordial greet- 
ings to those attending the informal smoker arranged for the 
same evening in connection with the formal inauguration of the 
United Engineering Building. Floreat. May the fumes of our 
tobacco be wafted west and commingle with yours on this 
auspicious occasion! 


It will be remembered that the building was given 
by Mr. Andrew Carnegie to the three founder Engin: 
eering Societies of America, representing the electrical, 
mechanical, and mining engineering professions. 


Car House Fire in New York.—Some further details of the 
fire which occurred on April 8th in the combined power and car 
houses of the New York Hailway Co. at Seventh Avenue, and 
destroyed nearly the whole structure and its contents, are given 
in the Street Railway Journal. The fire started in the end of 
the building use for the storage of cars at Lenox Avenue, and 
spread to its north and west wings. Mr. Root, the general 
manager, after a careful examination of the unions, ordered the 
power plant, situated in the part of the premises not destroyed, 
to be shut down, and power was supplied from the company’s 
other power houses. Two large cracks were found in the north 
wall of the dynamo-room, and it was feared that if the 
machinery was kept running the wall would collapse. The 
work of shoring up the wall with timbers was commenced imme- 
diately after the flames were quenched. The damage is esti- 
mated at about £300.000, and altogether 317 cars were destroyed. 
А sad feature of the fire was the loss of а member of the New 
York Fire Brigade, who was buried in the ruins of а falling 
wall. 
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MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.—A junior assistant engineer is wanted in 
the business development department of the Birmingham Cor- 
poration Electricity Supply undertaking. Further particulars 
in an advertisement. 

Battersea Polytechnic require an assistant lecturer in physics 
and electrical engineering. (See an advertisement.) 

‘the West nam ‘Town Council have made the fol- 
lowing appointments:—Mr. Blake, late of the County of 
London Electric Supply Co., as mains assistant, at a salary of 
£150 per annum; Mr. Mackenzie, of the Glasgow Corporation, 
as boiler-house foreman superintendent at a salary of £3 a 
week; and Mr. J. H. Eades, of the Charing Cross Supply Co., 
as mains draughtsman at 38s. per week. | 

PERSONAL.—Mr. Percy Rosling, M.I.E.E., for a number 
of years manager of the Leeds оћсе of the British Thomson- 
Houston Co., Ltd., Rugby, and recently on the staff at the 
head office, Rugby, is leaving shortly for Australia to accept 
a very кесери position. Un the departure of Mr. Rosling 
from Rugby he was presented, on behalf of many of his 
friends on the staff of the B.T.H.Co., with a beautiful silver 
гоѕе- һом] of an unconventional pattern and style. 

MESSRS. MOUNTAIN AND GIBSON, LTD.—This firm, 
whose headquarters are at Elton Fold Works, Bury, Lancashire, 
have removed their London offices to Albert Buildings, 49 
Queen Victoria Street, London, E.C. Telephone No. 2023; 
telegraphic address, ''Girders," London. The care of the 
London sales department will be in the hands of Mr. F. W. 
Newman, director, as heretofore, but owing to the increased 
volume of business he will be joined by Mr. N. McL. 
Lawrance, director from the works, who will attend more 
particularly to the engineering and technical work. Owing to 
the large and rapid development of their business some exten- 
sive additions have been made to their works at Bury. 

PHCENIX DYNAMO MANUFACTURING CO.—We have re- 
ceived from this firm a copper tray as a reminder of their 
manufactures, which can be used as an ash or pen tray. The 
company are issuing this to their customers. 

SUNBEAM LAMP CO.—For the convenience of their Man- 
chester clientile, this firm will open a depót at 10 Victoria 
Buildings, St. Mary’s Gate, Manchester, where ample stocks 
of the well-known ''Sunbeam"' lamps and various fittings and 


electrical material of which the company are manufacturers and 


suppliers will be kept. Mr. J. H. Beech, late district superin- 
tendent for the Edison and Swan Co., has been appointed 
manager of this branch, and to whom all inquiries from the 
district should now be sent. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c. 


A composition of 7s. 6d. in the pound has been agreed to in 
the bankruptcy of T. E. Raymond Phillips, electrical engineer, 
of Liverpool. 

A meeting of the Raymond Phillips Electric Railway and 
Tramway Equipment Co., will be held at 9 and 10 Fenchurch 
Street, London, on Monday, May 27th, at 5 o’clock, to receive 
the liquidator’s account of the winding up. 

A meeting of the shareholders of the British Pioneer Electric 
Light and Power Co. of India, Ltd., will be held at 35 New 
Broad Street, London, at 2 p.m., on May 22nd, for the pur- 
pose of hearing the liquidator’s account of the winding up. 

A winding-up order bas been made against the British Electric 

uipment Co., of Danes House, 265 Strand, London. 

he liquidator's account of the winding up of the Hillgrove 
and Armidale Electrical Corporation, Ltd., will be given at a 
meeting of the shareholders at 15 South Place, Finsbury, 
London, on May 16th, at 12 o'clock. 

The liquidator's account of the winding up of the Motor and 
Electrical Engineering Co. (Leeds), Ltd., will be given аі. һе 
offices of Messrs. W. S. Blackburn and Co., Central Bank 
Chambers, Infirmary Street, Leeds, on May 24th, at 3 o'clock. 

The trustee has been released in the bankruptcy of A. J. Earp, 
trading as an electrical engineer at 12 Palmerston Road, Bos- 
combe, Bournemouth. 

Orders for the compulsory winding up of the Consolidated 
Mines, Ltd., and the Improved Electric Supplies, Ltd., have 
been made. 


NEW PUBLICATIONS 


"Agglutinants of all Kinds for all Purposes." 


Ву Н. С. 
Standage. (London: Archibald Constable and Co., Ltd.) 6s. 
net 


“ Elektrometalluigie des Eisens." By Dr. Bernhard Neumann. 


Monographien über angewandte Elektrochemie, No. XXVI. 
(Halle a.S.: Wilhelm Knapp.) M.7. 
“Fuel, Water, and Gas Analysis for Steam Users." By John 


B. C. Kershaw. (London: Archibald Constable and Co.) 8s. 
"Glues and Gelatines." Ву R. Livingston Fernbach. (London: 

Archibald Constable and Co., Ltd.) 10s. 6d. net. 
"Proceedings of the American Institute of Electrical En- 

gineers," March, 1907. (New York: The Institute.) 50c. 


CATALOGUES AND PAMPHLETS RECEIVED 


CABLES AND WIRES.—In case it might be inferred from 
our notice (ELECTRICAL ENGINEERING, March 21st, p. 540) that 
Messrs. W. T. Glover and Co.’s new cable catalogue only re- 
ferred to flexibles, we have been asked to state that the list 
in question includes, in addition to flexibles, wire and cables 
of the ordinary type suitable for almost all purposes. 

CHEMICAL SPECIALITIES FOR CABLE WORKS, &c.—We 
have received from Messrs. Fieber and Krack, of Chiswell 
House, Finsbury Pavement, who are the London agents of Carl 
Cordes, several pamphlets describing chemical preparations of 
us3 in the electrical industry. One of these is а new insulating 
compound known as ''Cordin," which remains tough down to 
low temperatures, but is otherwise similar to resin. Other 
articles include special soldering materials for electrical work, 
a metal cement tor insulators, &c., a protective dressing for 
commutators, and various impregnating and filling in insulating 
compounds. We may mention that the firm are anxious to 
арго sub-agents for the principal towns in this country. 

SLECTRICAL ACCESSORIES FOR COLLIERIES.—A new 
list from Messrs. John Davis and Son, of Derby, deals with 
special types of motor starters, разва, ,Switches, fuses, circuit 
breakers, junction boxes, and all apparatus which is required 
in conjunction with the distribution of electric light and power 
in collieries. 

ELECTRIC IGNITION APPARATUS.—Messrs. Watlington 
and Co. are putting on the market a system of electrical ignition 
for internal combustion engines of American origin, which is 
new to this country. The principal feature of the system 
is the employment of separate coils for each cylinder contained 
inside the enlarged heads of the sparking plugs, so that no high- 
tension wiring is required. The single trembler and a condenser 
are contained in a separate box, and a contact maker of the 
ordinary type is used for timing the sparks. The current con- 
sumption is given as 0'3 ampere for a four-cylinder engine run- 
ning a normal speed.  ' 

ELECTRIC RADIATORS.—A leaflet has been recently issued 
by the Carron Company, illustrating. a handsome and substan- 
Fus form of electric glow radiator, with ornamental cast-iron 
rame. 

FIRE EXTINGUISHERS.—The Valor Co., Ltd., have issued 
some new booklets dealing with their '" New Era" fire extin- 
guishers, to which we referred on p. 181 of our issue of 
January 24th. 

OZONE APPARATUS.—An illustrated descriptive pamphlet 
from Ozonair, Limited, contains details of the combined ozone 
producing and ventilating apparatus which is the speciality of 
the company. The ozone is produced by the action of ұз 
"silent" discharge obtained by means of condensers. When the 
apparatus is used in conjunction with a continuous-current cir- 
cuit, an auxiliary motor-driven converter is used. An interest- 
ing resumé of the numerous industrial applications of ozone 18 
given, with a description of several types of the combined 
ozoniser and fan, some of which are particularly compact. 


ELECTRIC HEATING ON BOARD SHIP 


ESSRS. О. С. HAWKES, Ltd., have now standardised 
Via special series of designs of electric heaters for use on 
board ship. The heaters are constructed on the firm's ‘‘induced 
draught’ principle, employed in their ordinary heaters, and 
are specially designed to withstand the effects of vibration, salt 
atmosphere, and rough usage, and have no fragile parts likely 


to need replacement. The accompanying illustration represents 
one of the numerous patterns specially intended for marine pur- 
oses. The overall height is 14 in., and the width only 9 in. 
he standard size consumes 500 watts, and tests have shown 
that with this expenditure of energy the temperature of a 
cabin 19’x 10’ x8’ can be raised 10° Е. in fifteen minutes. 
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| А. Schanschieff and Н. Stephens. The company’s registered ой 
NEW COMPANIES | are at Cattle Market Road, Northampton. ii 
ALUMINIUM CORPORATION.—This company has been re- 


UNITED DELTA ENGINEERS.—Registered with a capital 
gistered with a capital of £500,000, to acquire certain freehold of £200,000, to carry on in Egypt and Soudan the business of 
lands, water rights, and properties comprised in agreements mechanical, electrical, &c., engineers. Registered ottices, 2 Ward. 
with the North Wales Power and Traction Company, the Law robe Place, Doctors Commons, E.C. 

Debenture Corporation, and the Aluminium Syndicate, and to 

carry on the business of aluminium manufacturers and dealers, | 

electricians, &c. The first directors are : Hon. Sir J. Sivewright, Wireless Telegraphy in Australia.— We understand that the 
W. Beardmore (chairman of Wm. Beardmore and Co., and efforts of Captain Walker, representative of the Marconi Wire- 
director of Vickers, Sons, and Maxim), E. Manville, and W. A. less Telegraph Co., to get а contract with the Federal Govern- 
Smith (Argyle Motors, Ltd.). Registered ottices, Basildon 


ment have failed. So far, ше Australian Postmaster-General 

House, Moorgate Street, E.C. has declined to adopt any system, preferring to wait unti 
ANGLO-NORWEGIAN ALUMINIUM CO.—Registered with further information 1з obtained regarding the systems now 
a capital of £10,000, to acquire and utilise the water-power ob- 


used in other parts of the world. 
tainable at the Vigeland Falls, on the Otterdal River, near | 
Christiansund, Norway, for 


the purpose of manufacturing 
aluminium and other electro-chemical or metallurgical products ; 


TENDERS INVITED. 
to adopt agreements (1) with V. Brug, and (2) with J. С. 


RU UR COUNTY OF LONDON. | 
BRITISH ELECTROMOBILE CO.—Registered with а [HE LONDON COUNTY COUNCIL invites Tenders 
capital of £25,000 to acquire the business of electrical engineers 


l for tho manufacture, delivery, and erection of (a) six fuel economisers at its 
and motor-car makers, Now carried on by Саг] Oppermann tramways electricity generating station, East Greenwich ; (b) high and x 
Electric Carriage Co., and to acquire certain inventions relating 


-—— — ee 


~—— 


tension switchgear for five tramways sub-stations (with basements): and) high 
А » : : : and low tension switchgear for three tramways subestations (with galleries). 
to electrical appliances. First directors: R. Mickel, A. Ken- Full particulars, and also inform ‘tion as to the conditions to he observed by teh 
nedy, D. Watson, C. T. J. Oppermann, and C. F. С. В. 
Schwerdt. Registered offices, 1 Queen Victoria Street, E.C. 


derers will be given in the'* London County Council Gazette” of 2th April, а, 
The Gazette, which ix published weekly, contains particulars of all the tod 
DUMBARTON BURGH AND COUNTY TRAMWAYS invited by the Council, and ean be obtained frorn Messrs, P. S, King & Sors, 
COMPANY.—Registered with a capital of £120.000 


: 2 and 4, Great Smith Street, Westminster, S.W., price 1d., post free, Ii, an 
in £1 issue, or for the whole year a prepaid subscription of бх, 67, Tenders must le 
shares. Subscribers :—K. A. Scott Moncrieff, engineer, Salis- upon the officia] forms, to be obtained from the Clerk of the Council, County 
bury House, London; Carleton F. Tufnell. underwriter, Salis- Hall, Spring Gardens, S.W., upon payment to the Cashier of the Council ai the 
B "9 3 4 ^ ° ° , є 
bury House, London; E. Reeves, Salisbury House, London: 


sum of £2 for each specification, set of drawings, &c.. and no tender will be 


) - A received after 10 a.m. on Tuesday, 7th. May, 1907, as rezarda. fuel. econemiser 
F. Н. Reeves, engineer, Salisbury House, London; Kenneth 


and llth June, 1907, as regards high and low tension switchgear (both teuaers) 
Sanderson, W.S., 15 York Place, Edinburgh; W. T. Purves, The Conneil does not bind itself to accept the lowest or any tender, 
C.E.. 53 York Place, Edinburgh: and William Abbott, clerk, G. L. GOMME, 
*alishury House, London. Registered office :—15 York Place. - . Clerk of the London County Covved. 
Edinburgh . County n чч, S.W., 

* > Nad Apri Ў M ne 
PREMIER ACCUMULATOR COMPANY, LTD.—This com- в = = o EP E 

nany has been registered with a capital of £4,000 in £1 shares, OR SALE.—50 GLASS BOX ACCUMULATORS 
of which 11,000 shares are 7 per cent. cumulative preference. and 200 INSULATORS and other ELECTRICAL PLANT.—Adircs, 
The company acquires the business carried on at Northampton by Manager, Spa Hotel, Tunbridge Wells. 
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SUMMARY 


THE Council of the Institution of Electrical Engineers 
announced last Thursday their nominations for the new 
Council next session. Lorp KELvin will be President, 
and Corn. Ногрех and ProF. Kapp are nominated as 
the new Vice-Presidents, to take the place of Mr. 
Morpey and Mr. PATCHELL, who retire by rotation, but 
remain on the Council. Other additions to the Council 
are Dr. E. Hopkinson, Messrs. J. W. JAcomB-Hoop, S. 
L. Pearce, W. RUTHERFORD (members), and Н. HUMAN 
(associate member). (Page 742.) 

AN instrument for measuring the lateral movement 
of a railway or tramway rail head during the passage 
of a car which has some bearing on the problem of the 
causes of rail corrugation is described on page 743. 

Ат the Royal Institution on Friday evening, Mr. 
JAMES SWINBURNE, F.R.S., delivered a discourse en- 
titled ‘‘New Illuminants." The lecture was of a 
popular nature, and dealt with recent progress in gas 
and electric lighting. (Page 743.) 

AN inquest was held by the City of London Coroner, 
on Friday, with regard to a fire in a shop in St. Paul’s 
Churchyard. The fire broke out in a small, air-tight 
case, serving as the shop window, in which were a 
number of articles made of celluloid, or similar com- 
position. The window was lighted by incandescent 
lamps and reflectors, placed inside the window in close 
proximity to the goods displayed, and the lamps were 
supplied with current through '' flexible." (Page 743.) 

A PAPER by Mr. P. ALLAN was recently read before 
the Institution of Civil Engineers, describing a large 
electrically-driven swing bridge at Sydney. (Page 744.) 

EVIDENCE has been given before the Select Com- 
mittee on the Radiotelegraphic Convention, 1906, since 
our last issue, by Mr. NEVIL MASKELYNE on behalf of 
the Amalgamated Radiotelegraphic Co., Mr. OWEN 
Puiuurps, M.P., Chairman of the Royal Mail Steam 
Packet Co. (both of whom are in favour of the ratifi- 
cation of the Convention), and by Mr. С. Marconi. 
Mr. MASKELYNE looked to the time when all wireless 
telegraphy would be conducted on the principle of 
the Poulsen system, but thought that meanwhile, in 
order to allow of complete intercommunication, sta- 
tions using such а system as the Poulsen should also 
be fitted with apparatus on the ordinary spark system. 
Mr. Marconi expressed his strong disapproval of the 
Convention, and gave his reasons for opposing its 
ratification. Much of his evidence was to the effect 
that the possibility of intercommunication between 
two stations and the prevention of interference 
depended as much on the adjustment of the ampli- 
tudes as on the wave-length. So insistent was he on 
this point that Sir GILRERT PARKER, а member of the 
Committee, was led to ask in all innocence, ‘‘ May I 
ask if you discovered amplitude?” (Page 744.) 
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THE electrical equipment of the new dock at Clyde- 
bank, recently opened by the Prince and PRINCESS 
oF WALES, comprises four large coal hoists, of which 
two are already erected, thirty-six cranes, of which 
twelve are now in place, a number of transporters, 
capstans, turntables, and other auxiliary machinery for 
use in connection with the dock sidings, and, of course, 
the docks and buildings are lighted entirely electrically. 

‚ A feature of the equipment is the employment of a 
| flywheel on the generator shaft, to deal with the inter- 


| mittent load caused by the working of the coal hoists. 


(Page 747.) 


AN illustrated description of an electric mining. 


equipment in Holland, including some vertical shaft 
electrically-driven sinking pumps is given on page 749. 


THE new Engineering Societies’ Building at New: 


York, presented to the three principal engineering 
societies of America by Mr. ANDREW CARNEGIE, Was 
inaugurated by a series of meetings, commencing on 
Monday, April 15th. Some of the electrical engineer- 
ing features of the building are described on page 750. 

IN an article entitled ‘‘ Power Factor,” DR. 
SUMPNER deals in a simple manner with the question 
of controlling the power factor of alternating-current 
circuits. He points out the advantages and limita- 
tions of the use of synchronous motors for compensa- 
tion purposes, emphasising the fact that the ideal posi- 
tion for such compensators is immediately adjacent 
to the inductive load. Тһе impossibility of raising 
the power factor of a large distribution system by any 
arrangement of conipensators at any one point is 
remarked upon, as also the indirect value of the capa- 
city effect of long underground mains. (Page 752.) 

Охрев Electrochemistry is given a summary of a 
report of the United States Geological Survey on the 
electrolytic preparation of iron and steel from the 
“ black sands '' of the Pacific slope. The subject of 
electrical steel manufacture is also treated in & report 
of a discussion before the Société des Ingénieurs Civils 
de France. (Page 745.) 

A SERIES of articles by Messrs. Н. M. HonsanT and 
А. G. Елиз investigate in some detail the principal 
factors in the design of alternating-current generators, 
with regard to the influence of the rated speed, and lead 
to the conclusion that for а given rated output there 
is & certain rated speed which is most favourable to 
the design, as regards both economy and quality. The 
first article of the series deals with machines of fairly 
(Page 755.) 

Mr. Ковевт HaMMOoND read a paper on *'' Deprecia- 
tion '' at the Institution of Electrical Engineers last 
Thursday. Не dealt with sinking funds, renewal funds, 
and reserve funds, in addition to depreciation. His 
treatment of the subject gave rise to considerable 
criticism. (Page 750.) 

In the continuation of ProF. ScHWARTZ'S paper on 
““ Flexibles ’’ and the testing of rubber, he deals with 
the oxidation of rubber, the effect of high temperature 
and '' hysteresis,’’ and gives the results of some useful 
tests made on actual samples of flexible. (Page 759.) 

JUDGMENT was given last Saturday in the case in 
which Tnermit, LTD., sought to restrain an alleged 
infringement of some of their patents by the proprie- 
tors of an alumino-thermal process known ав 
Weldite. Mr. Justice Warrincton held that the 
plaintifis were entitled to an injunction as to all the 
patents in question. (Page 767.) 

THE new Patents and Designs Bill introduced into 
the House of Commons has been read a second time. 
A large number of suggestions were made during the 
second reading debate, as to improvements in matters 
of detail and drafting, which will be gone into when 
the Committee stage is reached. (Page 768.) 

AT the discussion which followed the reading of Mn. 
W. L. SPENCE'S paper on the mechanism of power 
transmission from electric motors, at а recent meeting 
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of the Institution of Engineers and Shipbuilders in 
Scotland, some curves were given by Mr. W. В. На 
relating to the give and take of energy between the 
motor and the flywheel of electrically-driven shearing 
and punching machines. Mr. R. A. Bruce discussed 
some question relating to worm gearing. Several other 
speakers dealt with minor points raised in the paper, 
and a communication from Mr. №. W. Lacke de- 
scribed a form of friction gear in successful use in con- 
nection with some electrically-driven pumps at Glas- 
gow. (Page 768.) 

A CONVENIENT form of lowering attachment for street 
arc lamp pillars is described on page 769. 

Омрев '' Electrical Science ” is an account of a new 
theory to explain the rapid ageing of incandescent 
lamps with frosted bulbs, and a résumé of Pror. S. P. 
Тномрѕох'ѕ Tyndall lectures on magnetism at the 
Royal Institution. In the papers noticed in the Con- 
tinental Section G. BtEnLEMwoNT indicates a simple 
method of regulating the hardness of X-ray tubes; J. 
STARK shows that fluorescence is a molecular phe- 
nomenon, intimately associated with absorption, and 
J. KOENIGSBERGER harmonises the ratio of thermal and 
ia conductivities with the electron theory. (Page 

THE new patent specifications abstracted in the cur- 
rent issue include one by the Johnson-Lundell Electric 
Traction Co. and Lang, which deals with the preven- 
tion of current rushes in the series-parallel control of 
shunt-wound motors. Wireless telegraphy and tele- 
phony is the subject of two new specifications by 
Brown and de Forest respectively, while a specification 
in the name of the B.T.H. Co. describes a process for 
the manufacture of tungsten filaments for incandescent 
lamps. Semenza, of Italy, has patented a novel form 
of high pressure insulator, and a specification by Хоер: 
geradi describes a method of using two rotary-con 
verters as a frequency changer. (Page 771.) 

Ix our Parliamentary Intelligence we report a state- 
ment by the Prime Minister that there is no hope 
of legislation this year in connection with the report of 
the Royal Commission on London trattic. (Page 778.) 

TuE second reading of the London Electric Power 
Bills has been again postponed. It was down for 
this evening, but there is a probability of a further 
postponement. (Page 780.) 

A SHORT article on page 780 describes a new design 
of lathe of moderate size, which embodies several good 
points. | 

Our Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business, and other Notes, will be found on pages 
772—730. 

WE report on another page the proceedings at ап 
inquiry held by the City of London Coroner last Fri- 


day into the cause of a small fire in St. Paul’s Church- 
yard a fortnight previously. So determined was the 


Coroner to leave no stone unturned to ascertain the 
true origin of the outbreak that the evidence was 
taken in minutest detail, and every witness—police- 
men, firemen, housekeeper, and shop-boy—was asked 
In 
consequence, after exhibiting extreme patience for about 
four hours, the jury declined to hear the evidence of 
the expert (Mr. Voysey), who was in attendance to 
Fortunately, how- 
ever, we were privileged to inspect the premises, so 
that we can supply the deficiency, and can omit from 
our report the large amount of irrelevant and hearssy 


to give his opinion as to the cause of the fire. 


advise them as to their verdict. 


T 
| 


evidence which was admitted. The shop window in 


which the fire occurred was an extremely small one, 


and consisted of an air-tight case, with glass front. 
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back, and sides. In this case were no less than eigh- 
teen lamps, and а certain amount of celluloid and other 
inflammable material. The pendants in the window 
were suspended from the usual “‘ flexible,’’ and alto- 
gether there was an undue quantity of this wire, 
especially in view of the fact that iron brackets with 
sharp edges were, in all probability, in actual mechan- 
ical contact with some of the insulated wire. In the 
circumstances, however, there is no need to look to 
the flexible as the cause of the fire, when а number 
of lamps, some of them backed by reflectors, were 
shut up with highly inflammable material in & narrow 
air-tight case with glass sides. The blame for the 
. fire cannot be attached to those responsible for the 
electrical installation, but to the consumer who places 
celluloid or ** composition ° combs and similar articles 
in a small air-tight electrically-lighted case, intended 
for the reception of jewellery only. 
rr == 

THE equipment of the new '' Rothesay ' dock at 
Clydebank embodies several features which at once 
stamp it as thoroughly up to date in the best sense, and 
is of considerable interest as marking a noteworthy step 
in the direction of the supersession of hydraulic dock 
appliances by those worked electrically. We understand 
that the original intention of the Clyde Navigation 
Trustees was to employ entirely hydraulic machinery, 
but after experimenting with electrically-worked cranes 
at Prince’s Dock, and making full inquiries as to the 
working of similar machinery elsewhere, they were 
able to realise the advantages of electrical over hydrau- 
le transmission, and it was finally decided to employ 
electricity exclusively as a motive power. Particular 
attention should be drawn to the electrically-driven coal 
hoists, which are the first of their kind in this country. 
Considerable thought has been exercised in the design 
of the controlling apparatus, which, in view of the high 
acceleration and retardation required, and the heavy 
loads dealt with, presented difficult problems, but we 
understand that the working of the hoists is so satis- 
factory that the extensive adoption of electricity, rather 
than hydraulic power, for machinery of this sort, may 
be expected in the future. 
advantage is the avoidance of troubles due to freezing, 
which caused so much delay and loss last winter in 
the case of some of the hydraulic coal-hoists at the 
Cardiff docks. 


——— — X 

Loca authorities have been blamed over and over 
again for not writing off depreciation in accounts of 
their electricity undertakings. They are obliged, by 
the conditions under which they obtain their loans, 
to make annual payments to a sinking fund, the 
amount of which is based on certain assumptions made 
by the Local Government Board as to the average 
useful life of the buildings, machinery, and plant. 
The machinery and a very large proportion of the 
plant have, however, to be renewed at an earlier period 
of their life, so that it is evident that the finan- 
cial position of the majority of these undertakings 
is not on a proper basis. Mr. Hammond’s paper 
unfortunately does not constitute a strong argument 
for changing this policy, although, if read in conjunc- 
tion with the discussion, it will throw much light on 
the subject. In reviewing the position of local au- 
thorities in this respect, he deals chiefly with a pro- 


A by no means unimportant . 


posal for changing the method of calculating the 
equated period for the repayment of loans, which 
would be far less effective than the reversion by the 
Local Government Board to the old practice of dividing 
up the capital into a number of loans, each for a 
different period, corresponding to the estimated life 
of the plant to be bought with them. A far more 
interesting point was raised in the discussion. The 
question of depreciation should not merely arise in 
connection with the audit of accounts, but should be 
studied most carefully at the outset by the designers 
of the plants. Every engineer who designs his system 
on the proper lines should estimate as accurately as 
possible the probable depreciation of the plant and 
machinery required for every alternative method he 
considers. Unfortunately, the design is far too fre- 
quently based simply on the obtaining of the lowest 
result as the sum of the works and management costs 
and the capital charges represented by the usual rates 
of interest and sinking fund. No consideration is 
taken of the fact that the last item represents merely 
а conventional percentage, and that the true annual 
depreciation of plant on two different systems may 
vary so widely that the whole design would have to be 
altered if the plant is really to be selected with a 


view to tlie greatest total economy in the long run. 
ar 


THE question of technical training of electrical 
artisans is one about which much is written, and some 
aspects of the question have recently come into promi- 
nence through the reading of a paper on the subject 
recently before the Dublin Local Section of the Insti- 
tution of Electrical Engineers. The system of tech- 
nical education obtaining at present can hardly be 
described as satisfactory, which is to be the more 
regretted on account of the large amount of public 
money involved. Roughly speaking, there is a dual 
control by the Board of Education and the Department 
of Technology of the City and Guilds Institute, but 
there is not the amount of co-operation between the 
two that could be desired. The bulk of the examina- 
tions of the Board of Education are in science subjects, 
whereas the City and Guilds Institute, which over a 
quarter of a century ago took over the technological 
examinations of the Society of Arts, controls practically 
all technological examinations other than those few 
dealt with by the Board of Education. It is essential, 
if any evening education in technology should be sound, 
that students should receive a certain amount of 
training in the fundamental principles of the Science 
subjects cognate to their branch of technology, and 
co-operation between the two bodies should be possible 
with a view to forming a properly graded group course 
of examinations. The present system, however, for 
which we believe Sir Philip Magnus is responsible, is 
such that certificates in technology can be obtained as 
a result of highly-specialised training in one or two 
‘* technological subjects '' only, without a proper exami- 
nation in the fundamental principles underlying them. 
It is to be hoped that a method of combining the 
activities of the two bodies may be found, which shall 
result in the widening out and proper proportioning of 
the range covered by the technological certificates in 
question, as it is only then that students who obtain 
them will find them regarded by employers as of com- 
mercial value. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY), THURSDAY, MAY 2nd. 
Institution of Electrical Engineers. 


8 p.m. Meeting at the Society of Arts, John Street, Adel- 
phi. Paper to be read: ‘‘The Use of Wooden Poles 
for Overhead Power Transmission," by C. Wade. 


Institution of Electrical Engineers: Dublin Local Section. 
8 p.m. Meeting at the Royal College of Science, Stephen's 
Green, Dublin. 
FRIDAY, MAY ха. 
North-East Coast Institution of Engineers and Shipbuilders. 
7.30 p.m. Meeting in the Rooms of the Literary and 
Philosophical Society, Westgate Road, Newcastle-on- 
Tyne, when Mr. W. C. Mountain will reply to the dis- 
cussion on his paper :—‘‘The Application of Electricity 
to the Driving of Pumping Machinery for Pontoons 
and Graving Docks." 
WEDNESDAY, MAY 8th. 
Institution of Electrical Engineers : Birmingham Local Section. 
2 p.m. Visit to the Works of the British Thomson-Houston 
Co., Rugby, followed by the Annual General Meeting, 
which will be held at the works. 


Junior Institution of Engineers. 
8 p.m. Meeting at the Westminster Palace Hotel, when 
a paper will be read on ''The Theory of the Steam 
Turbine," by Н. M. Mattin and В. Н. Parsons. 
THURSDAY, MAY 9th. 
Birmingham and District Electric Club. 


7.30 p.m. Meeting at the Colonnade Hotel, New Street, 
Birmingham. Paper to be read :—‘‘Polyphase Induc- 
tion Motors," by В. D. Archibald. 


Institution of Electrical Engineers. 


8 p.m. Meeting at the Society of Arts, John Street, Adel- 
phi. If the discussion on Mr. Wade's paper to-night is 
concluded, the following paper will be read and dis- 
cussed :—'' Telephone Transmission Measurements," by 
B. S. Cohen and С. M. Shepherd. 


NEW COUNCIL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS 


T the meeting at the Institution of Electrical 

Engineers on Thursday, it was announced that 
the Council had nominated the following members for 
the Council, for the session 1907.8. The names in 
italies are proposed to replace the members of Council 
who retire by rotation. 


As President. | 
Lord Kelvin, O.M., G.C.V.O., F.R.S. 


As Vice-Presidents. 


Mr. Е. Gi. Prof. G. Карр. 
Col. H. C. L, Holden, R.A., Mr. C. P. Sparks. 

F.R.S. 

As Members of Council. 

Мв. W. DUDDELL. Mr. W. M. Mordey. 
Mr. б. EVERSHED. Mr. M. O’GorMAN. 
Mr. H. E. Harrison. Mr. С. W. PARTRIDGE. 
Dr. E. Hopkinson. Мт. W. H, Patchell. 
Mr. J. W. Jacomb-Hood. Mr. Ss. L. Pearce. 
Mr. WALTER JUDD. |. Mr. W. de cai eia 
Mr. J. E. KINGSBURY. Mr. A. A. C. SWINTON. 


Mr. С. Н. WORDINGHAM. 


As Associate Members of Council. 
Mr. ALBERT CAMPBELL. Mr. J. HUNTER Gray. 
Mr. H. Human. 
As Hon. Treasurer. 
Мв. RoBERT HAMMOND. 


As Hon. Auditors. 


Mr. Н. ALABASIER. Mr. SIDNEY SHARP. 


Lord Kelvin, the new President, has been President 
twice previously : in 1874, when the Institution was the 
Society of Telegraph Engineers, and again in 1889. 
His name and work are so well known to our readers 
that we need not re-publish his biography on this occa- 
sion. 

Colonel Holden, one of the new Vice-Presidents, 
is superintendent of the Royal Gun Factories, and his 
paper, '' Applications of Electricity in the Royal Gun 
Factory, Woolwich Arsenal,’’ read before the Institu- 
tion last year, will be remembered. 


` months. 


Professor Kapp is Professor of Electrical Engineering 
at the Birmingham University. He is a very old 
member of the Institution, and was a frequent speaker 
at the meetings until he left England in 1894 to take 
up the position of General Secretary to the Verband 
Deutscher Elektrotechniker. Не was appointed to his 
present position at Birmingham at the end of 1904. 
and was a member of the Council of the Institution 
of Electrical Engineers this session. 

Mr. W. M. Mordey and Mr. W. H. Patchell, the 
two Vice-Presidents who retired in rotation, are nom- 
inated to retain their seats on the Council as ordinary 
members. 

Dr. E. Hopkinson, а brother of the late Dr. John 
Hopkinson, is & partner in the firm of Mather and 
Platt, and has previously served on the Council. 

Mr. J. W. Jacomb-Hood is Engineer-in-Chief of the 
South-Western Railway. 

Mr. S. L. Pearce, City Electrical Engineer of Man- 
chester, has previously been on the Council, and has 
also been Chairman of the Manchester Local Section. 

Mr. W. Rutherford is General Manager of Messrs. 
Dick, Kerr and Co., Ltd. 

Finally, Mr. Н. Human, the new Associate 
Member of Council, to take the place of Mr. T. Mather. 
F.R.S., who retires by rotation, is Electrical Adviser 
to the Guardian Fire Office, and has been on the 
Wiring Rules Committee. 

Mr. H. Alabaster was appointed as Honorary Auditor 
during this session on the death of Mr. F. C. Danvers. 


RAIL. CORRUGATION 


HE April Circular of the Tramways and Light 

Railways prints an extract from an article by Mr. 
Н. B. Nichols, of the Philadelphia Rapid Transit Com- 
pany, on this subject, which has the special value of 
describing an attempt at measuring the lateral move- 
ments of the rail head during the passage of a car. 
The instrument used was a kind of magnifying micro- 
meter, the base plate of which could be clamped to 
the foot of the rail, whilst a spring-supported plunger 
bore against the head. With the rail tested a move- 
ment of 3-32 in. was noted. Apparently the movement 


. stated was that of the pointer, ten times that of the 


feeling plunger. Following on this result the ехреп- 
ment was made of stiffening the web of the rail by 
bolting plates to the outside, when the corrugations 
previously formed were found to disappear in a few 
The rails so tested and treated were step 
rails, 9 in. high, weighing 90 lb. per yard. The web of 
such a rail is decidedly less stiff than that of the 
grooved rails, 64 in. and 7 in. deep, weighing from 
95 lb. to 105 lb. per yard, used here, but all such sec- 
tions are decidedly weak against lateral pressure, and 
if set into vibration by the wheels, the vibration period 
will be short. It has never been possible to explain 
corrugations of short pitch by vertical vibration of the 
rail, on account of its stiffness in that direction, but 
such lateral vibration is much more thinkable. 

Such vibrations will be set up by skewed axles, by 
flanges binding in grooves, and probably by incipient 
skidding, however caused, and Mr. Nichols’ observa- 
tion goes some way to explain the experience of some 
tramway men, that corrugation is frequently associated 
with tightness of gauge. The observation also supports 
the suggestion that corrugation is set up by ''chat 
tering ’’ actions, caused in various ways, and suggests 
that the escape of hard rails is due to the greater stiff- 
ness of the web. It should be easy to try rails with 
thickened webs on some of the English tramways 
afflicted with corrugations, and if the result is satis 
factory there need be no great difficulty in increasing 
the web thickness of the British Standard rails to 8 
sufficient extent. Hail rollers will probably welcome 
such an alteration, as the thin webs and flanges are 
somewhat troublesome to roll. 
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NEW ILLUMINANTS 


T the Royal Institution on the evening of Friday, the 26th 

inst., Mr. James Swinburne, F.R.S., delivered a lecture 
upon the above subject. The lecturer remarked that the field 
ot his subject was so large that it was impossible for him to 
чо more than lightly touch upon each branch in which progress 
had recently been made. Не considered that the invention of 
the incandescent mantle was one of the most important of 
recent years, and discussed the principles underlying its action 
in converting the energy of combustion in a Bunsen gas flame 
into the energy of radiant light. The process of manufacturing 
mantles from the various rare earths was described, and illus- 
trated by a number of lantern slides. Turning to electrical 
illuminants, Mr. Swinburne first described the principles and 
construction of the Nernst filament, and showed several experi- 
ments which illustrated its peculiarities. The refractory metals 
were then dealt with, and it was shown how an approximation 
to their melting points might be arrived at by a consideration 
of their position in Mendeléeff's tables. The work of Moissan 
in connection with the reduction of these refractory metals was 
referred to, as well as the later method of using powdered 
aluminium as a reducing agent. Tantalum was dealt with more 
fully, and the curious tendency exhibited by filaments of this 
metal used on alternating circuits to break up into short sec- 
tions was well shown by a series of very interesting lantern 
slides. The use of tungsten for electric lamp filaments was also 
considered, and various experiments with filaments of this meta] 
were shown. Ап experiment was also shown to illustrate the 
"atomising" of gold by means of an arc between two gold 
electrodes under water, and also the similar effect produced 
when the current between two copper electrodes immersed in 
dilute sulphuric acid was increased beyond a certain critical 
value. The remarkable property of the metal calcium for 
absorbing oxvgen and nitrogen was shown in an experiment in 
which a tube of this metal was heated within a sealed glass 
tube, the mercurial barometer attached showing an almost per- 
fect vacuum produced just prior to the collapse of the heated 
glass tube. An oxygen-acetylene blowpipe was also exhibited, 
and iron wire melted therewith. 


AN "ELECTRICAL" FIRE INQUEST 


N Friday Dr. F. J. Waldo, the City of London Coroner, 

held an inquiry under the City of London Fire Inquests 
Act, 1888, into a fire which occurred on April 13th in the shop 
of 65 St. Paul's Churchyard, occupied by Messrs. Saqui and 
Lawrence, jewellers and fancy dealers. The fire broke out a 
few minutes before four o'clock in the afternoon, when both 
the manager of the shop and his assistant were on the premises. 
There was no loss of life. 

The circumstances sre as follows :—The shop-window con- 
sists of an air-tight show-case electrically lighted both by pen- 
dants hung from ''flexible" and also by lamps with reflectors. 
The framing of the show-case is of wood lined with velvet, and 
it has some iron standards for display purposes. 'The manager 
of the shop states that on the afternoon in question there were 
two lights over the counter switched on and three or four 
within the window show-case. At a few minutes before four 
oclock a report was heard, and the inside glass-doors of the 
show-case were hurled into the shop, which at once was filled 
with flame and smoke to such an extent, it is stated, that the 
manager and his assistant had some difficulty in getting into 
the street. It was elicited that the show-case contained some 
Jewellery, but chiefly а quantity of fancy goods, such as horn 
and celluloid combs, &c., and although the manager stated that 
he was unaware that any celluloid goods were amongst his 
Stock, the fact that a ''strong smell of camphor " was detected 
was regarded by the salvage officials as conclusive evidence on 
the point. The ofticer who gave evidence on behalf of the 
Nalvage Corps gave an emphatic opinion that the explosion was 
caused by the expansion of the air inside the air-tight case, and 
that the celluloid articles had caught fire due to the heat from 
the electric lamps inside. He had previously seen celluloid 
articles burn by the heat of an electric lamp. His opinion 
may also be recorded that fires due to ''defective electrical 
currents" are on the increase. Many cases, he said, arose in 
which the flexible started burning from the ceiling rose, but 
he thought that lack of proper attention was the primary cause 
of much of the trouble. 

Mr. Н. Saqui, of Messrs. Saqui and Lawrence, who did not 
see the fire himself, in his anxiety to prove that it was due to 
the electrical installation and not to апу negligence on the part 
of his firm. gave a vivid account of what, in his opinion, a 


short-circuit would do. A short-circuit in any part of the shop, 
ha said, would be sufficient to raise the iron-work in the win- 
dow to a red heat! Moreover, he added, the supply company 
occasionally put double voltage on the electrical wires. (Mr. 
A. А. Voysey, the City Electrical Inspector, who s.t 
next to the Coroner, was understood to say that this was not 
во. ] 
Officers of the Fire Brigade said that they found several of 
the wires were live while they were engaged in extinguishing 
the fire, and the men, following the usual course in such cases, 
put on rubber gloves and cut off the wires close to the wall. 

Mr. T. A. Davis, of the firm of Messrs. Duncan Watson and 
Co., the firm of electrical contractors who wired the premises 
about eighteen months ayo, atter there had been another fire 
due to a "short," said that before he commenced the re- 
wiring of the shop he obtained а very good test, considering 
that all the cables were wet. He got about two megohms, as 
compared with the ordinary test of 4 megohms or 44 megohms. 
When the installation. was put into proper order he used 
American white wood casing, which, in his opinion, was quite 
as good as metal tubing, for there was a tendency for damp to 
get into these latter and rot the insulation and so cause short 
circuits. New wires were run from the distribution board be- 
hind the counter to the window, where there were four plugs. 
Altogether there were eighteen lamps in the window, and the 
whole of the work was tested by his firm and afterwards by 
the City of London Electric Lighting Company. He did not 
regard a ‘‘short’’ on flexible as serious; and it would not heat 
up the iron in the manner described by Mr. Saqui. He had 
no opinion as to the cause of the present fire, for he had not 
seen the premises since 1903. 

Mr. T. G. Watts, Inspector to the City of London Electric 
Lighting Company, said he had formed no opinion as to the 
cause of the fire. The installation, however, was a satisfactory 
one, and he found the two fuses blown which controlled the 
window lights. At the time the installation was tested all the 
fittings were examined and found satisfactory.. He saw no 
harm in having flexible in shop windows, provided proper pre- 
cautions were taken. It did not very often happen that a fire 
occurred from a short circuit, for the pendants were protected 
by the fuses on the distribution board. 

During the course of the inquiry it was ascertained that 
there had been two other fires in the building in question. 
One of these, it was stated definitely, had been caused elec- 
trically. This particular fire took place on March 16th, 1903, 
and, according to the evidence, an inspector of the City of 
London Electric Lighting Company was testing the meter under 
a staircase on the right of the shop when flames suddenly 
burst out on the other side, behind a show-case attached to the 
wall. The Electric Lighting Company's employee attributed 
the fire to ““ап earth circuit," and the company paid for the 
small amount of damage that’ was done. 

The Coroner suggested that the jury should hear expert 
evidence from Mr. Voysey, but as the hearing of the other 
evidence had already occupied several hours they declined to 
do so. 

A verdict was returned that ''the fire was caused by the 
proximity of celluloid goods to electric lamps or wires in the 
window." 

The Coroner : Do you attribute the fire to a short circuit? 

The Foreman: No, we cannot say. We do not know. 

The Coroner : Do you think it is an electrical fire? 

The Foreman: There was nothing else to cause fire. 

In answer to further questions by the Coroner, the jury 
agreed to add to their verdict that the fire was accidentally 
caused, and that there was no evidence of negligence on the 
part of anyone. 

The Coroner then read a letter from the Town Clerk to the 
Citv Corporation, dated December 20th, 1906, pointing out the 
anxietv of the Corporation to arrive at a cause of fire in such 
cases as these, and he laid stress upon the value of the City 
of London Fire Inquests Act, 1888, in facilitating the holding 
of inquiries. 


The Birmingham Local Section of the Institution of Electrical 
Engineers.—The report of the committee which will be pre- 
sented at the annual general meeting to be held on Wednesday 
states that seven meetings have been held during the session, 
and that the average attendance has been 50 at each meeting. 
The membership of the section now amounts to 35C5. including 
103 students. The following is the committee nominated for 
the ensuing session :— Chairman : Prof. G. Карр. Past Chair- 
men: W. Е. Sumpner, R. Threlfall, К. A. Chattock. Vice- 
Chairman: R. К. Morcom. Ordinary Members of Committee : 
A: H. Bate, V. Bornand, A. R. Everest, A. Lindsay Forster, 
W. E. Groves, C. W. Hill, Henry Lea, D. K. Morris, A. 
Pearson, M. Railing, A. M. Taylor, J. С. Vaudrey. Hon. 
Secretarv: Н. B. Matthews. In accordance with the rules 
governing local sections, Messrs. S. H. Holden. R. C. Jackson. 
and R. Orsettich retire from the committee, having served in 
the same capacity for three years consecutively. ‘These gentle- 
men are eligible for re-election in 1908-9. 
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AN ELECTRICALLY DRIVEN SWING BRIDGE 


NE of the papers read before the Institution of Civil 
Engineers on ‘Tuesday, April 16th, was on ‘Тһе Pyrmont 
Bridge, Sydney, N.S.W.," by Р. Allan. 

The Pyrmont Bridge across Darling Harbour replaces the old 
bridge built by a private company in 1857. The new bridge 
and its approaches extend from Sussex Street on the city side 
to Murray Street on the Pyrmont shore, a distance of 1,825 ft., 
the length of the bridge proper being 1,210 ft. There are three 
50-foot clear openings in the Sydney approach tor vehicular 
traffic to wharves; while on the Pyrmont side the Darling Island 
Railway passes under a steel bridge of 25 ft. span. Electrical 
motive power is used for working the swing-span, also for 
roadway-gates and lighting, the whole being operated by one 
man from a conning-tower on the centre of the swing-span. The 
clear headway above high-water mark is 25 ft. under the side 
spans, which are 12 in number, with trusses of the Howe type 
slightly modified, 

The wrought-iron caisson forming the pivot-pier has a 
diameter of 42 ft., is 53 ft. 14 in. in length, and the two 
concentric rings of which it is composed are connected with 
angle-bar bracing, the inner ring being splayed out at the 
bottom to form a cutting edge. It was sunk by open dredging 
to the rock, which had a dip of 8 ft. in the diameter. The four 
N-shaped main girders forming the swing-span have horizontal 
tops with curved bottom booms, and are 223 ft. in length, with 
a depth of 15 ft. at the centre and 5 ft. at the ends. Owing 
to the high speed of swinging, a rigid deck span was essential, 
which was obtained by riveting the buckled plates to the pro- 
jecting bottom flange-plates of the top booms. The swing is of 
the rim-bearing type, its weight of 850 tons when swinging 
being distributed by means of small girders to equidistant points 
on the drum. 

Great ingenuity was displayed by the supervising engineers 
in England in arranging for the treads and tracks of the turn- 
table to be faced up true, the diameter (35 ft.) being so large 
that provision for turning could not be given effect to without 
building special lathes. The method adopted is fully described. 
When the parts were erected the sections fitted accurately, and 
the fact that the span had coasted 70 degrees after cutting off 
the current shows the easy running of the track. Difficulty was 
experienced through the pivot moving, and owing to the rollers 
seizing and tearing off the ends of the radial rods. The steps 
taken to overcome these defects, which became serious, are fully 
detailed. The results were gratifying, for in the three years 
after effecting these alterations the swing-span was opened 18,816 
times without a hitch or any expenditure for repairs, whilst 
there is not an idle roller, thus showing complete distribution 
of the weight. 

The electrical equipment for operating the swing-span consists 
of two 50 h.p. motors, located on a machinery platform within 
the drum, and driving a main horizontal shaft connected by 
vertical shafts and bevel-gearing to the rack at the top of the 
pier. The motors have a guaranteed starting effort of 5,384 lb. 
at 5145 in. radius from the centre of the armature-shaft; also 
an armature-speed of 509 revolutions per minute in 24 seconds 
with load, and current not exceeding 130 amperes in either 
motor. Results are given of exhaustive tests made of the power 
and cost for operating the span. The quickest opening was 30 
seconds, costing 0°357d.; while the most economical run took 
55 seconds, costing 0°192d., with a maximum effort of 48 h.p. 
Tables show the cost and speed of lifting the ends of the span 
and working the gates; while a full description of the working 
is given, together with details of the design of the controlling 
brake and the latch and catch for securing the span. The 
motor-gear and solenoid brakes for the gates are also described, 
with an account of the difficulty experienced before obtaining 
satisfactory results. Current is supplied by the Railway Com- 
missioners at 14. per Board of Trade unit. During the four 
years 1902-1906 the swing was opened 24,610 times, the cost of 
the current being £83 6s. 5d. The total cost of the work was 
£112,500. The bridge was begun in 1899, and opened in 1902. 


Electric Steel Manufacture in Canada.— According to the Eler- 
trical World. the Canadian Government has granted a bonus on 
all ore smelted by electricitv. The decision is the outcome of 
the experiments made at Sanlt Ste. Marie, Ont., under the 
supervision of Government experts. The bounties are as follows : 
On pig iron manufactured from Canadian ore bv the process of 
electric smelting, during the calendar vears: 1909, $2.10 per 
ton; 1910, $2.10 per ton: 1911, $1.70 рег ton: 1912, 90 cents 
per ton. On steel ingots manufactured bv electric process direct 
from Canadian ore and on steel ingots manufactured bv electric 
process from pig iron smelted in Canada by electricity, from 
Canadian ore, during the lar vears: 1909. $1.65 per ton; 
1910, $1.65 per ton; 1% ` ton; 1912, 60 cents per ton. 


RADIOTELEGRAPHIC CONVENTION, 1906 


T the sitting of the Select Committee of the House of Com- 

“A mons on Thursday, evidence was heard on behalf of the 
Amalgamated Radio Telegraph Co., Ltd. Mr. Nevil Maskelyne, 
technical adviser to the company, said the company was regis- 
tered on September 15th, 1906, and was formed to take over 
the rights of the De Forest wireless telegraph system, excepting 
America, and all rights of the Poulsen system, except in Den- 
mark. The company has a share capital of £900,000, partly 
subscribed. British capital alone is involved, and so far it has 
all been subscribed privately. The company has already com- 
pleted contracts with Government departments in Great Britain, 
India, Germany, and Russia; with the United Shipping Com- 
pany for four Transatlantic liners; with Messrs. Blumeníeld 
Brothers; and, in addition to these installations, owns five 
Stations in this country and three in Denmark. Only two sta- 
tions—those supplied to the G.P.O., for Hunstanton and Skeg- 
ness—have a range nominally less than 100 miles; fourteen have 
a range of 200 miles and upwards; eight have a range of 500 
miles; and one has a proved range of over 800 miles. Тһе 
company has also in course of negotiation contracts with the 
Governments of Great Britain, India, Cape Colony, West In- 
dies, West Africa, Egypt, Norway, Sweden, Austria, Denmark, 
Italy, Russia, Turkey, China, Manchuria, and Borneo; also 
with various authorities and private firms for stations in Cen- 
tral America, Faroé Islands, Christmas Island, Fiji, Ocean, and 
Pleasant Islands, and in positions not specified. It has also 
tendered for numerous ship installations of various kinds. In 
all, the number of such contracts will amount to between 60 and 
70. In many cases the acceptance of these contracts is held in 
abeyance, pending the ratification of the Convention. He had 
been informed that various Articles of the Convention were 
modified, especially in view of the company’s most recent im- 
provements in radiotelegraphy. 

The patents actually in force are 194 in number. Of these 
61 are British and Colonial, and 133 are foreign. In addition, 
there are some 30 patent applications still awaiting acceptance, 
making a total of 224. The names of the various patentees are: 
De Forest, Duoretet, Ehret, Cohring, Maskelyne, Pedersen, 
Poulsen, Rosenthal, Schiller, Seibt, Sharnan, and. Shoemaker. 

The superiority of the continuous-wave method used by his 
company, continued Mr. Maskelyne, was due to the fact that 
in the first place the waves were all of equal intensity, and 
thus avoided the defects due to the necessity of building up an 
increasing store of received energy by means of constantly fall- 
ing waves. Secondlv, each individual wave was too weak to 
affect a receiving station even at a short distance, and thus 
there was great freedom from interference. At the same time, 
the tuning was very accurate, because only by means of a sharp 
tuning could a suflicient amount of energy be accumulated at 
the receiving station. Thirdly, the receiving apparatus might 
be very insensitive, because the continuous nature of the waves 
would allow ample energy to be accumulated for overcoming 
that insensitiveness. All these facts tended to produce great 
etliciency and selectivity, and, in actual practice, a difference 
of 1 per cent. in wave-length would suffice to prevent interfer- 
ence between two lines of communication working within range 
of each other. 'The latest apparatus of this type was capable 
of working within a comparatively short distance of other in- 
stallations without suffering disturbance. In fact, in ordinary 
practice, the existence of waves transmitted by other stations 
was never apparent, and, according to his experience, other 
stations were equally undisturbed Y our signals. Therefore 
the company claimed that they should be allowed to erect and 
operate continuous-wave stations, for their own special pur- 
poses, wherever it might be wished to do so. Under the Con- 
vention, the company would be entitled to риф up stations for 
its own special purposes. But, in existing circumstances, 
licences were being refused, because such licences would permit 
the use of means commonly employed in wireless telegraphy; 
or, at any rate, there would be nothing to prevent vessels from 
signalling by the ordinary means, and thus interfering with 
neighbouring stations. The result was that. at present. they 
were debarred from obtaining communication in various im- 
portant localities—notably on the south coast of England. The 
company was not allowed to erect stations of its own, and the 
existing stations would not accept messages from vessels using 
this apparatus. Even the stations controlled by Lloyd's were 
debarred from communicating with them. If the Convention 
be ratified. these detrimental circumstances would automatic- 
ally cease to exist. 

Dealing with some of the points raised bv Mr. Cuthbert Hall, 
the managing director of Marconis Wireless Telegraph Co.. 
Mr. Maskelvne first referred to the claim that the aerial and 
earth connections were a feature of the Marconi system. He 
failed to appreciate this, for the same method was used by 
Dolbear in 1886, and had also been used by others. It had also 
been claimed that the policy of non-intercommunication adopted 
by the Marconi Co. had been justified by results. "This might 
have been so from the company's point of view, but the draít- 
ing of an international Convention, to which that policy was 
entirely opposed, showed that non-intercommunication was not, 
in the public interest, justified by results. The Marconi Co. 
had admitted through Mr. Hall that interference could not be 
prevented except by a bonus system, and the international 
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regulations would have the same effect. On the question of 
protection of patent rights, Mr. Hall had stated that the 
discussion at the conference went to show that onty the 
Marconi Co. attached importance to this, and that therefore 
only they had patents of nuportance. To his mind it showed 
that only’ the Marconi Co. felt 115 patent position weak. 

In answer to questions by the committee, Mr. Maskelyne 
said that in the present position of affairs it would be neces- 
sary, in order to have complete intercommunication, for 
stations using the Poulsen system to be also fitted with De 
Forest or some other “spark ' system, as intercominunication 
between ‘‘spark’’ systems and the Poulsen system was im- 
practicable. Otherwise, he admitted, the Convention would 
operate to the disadvantage of the Poulsen system. He looked 
forward to the time, however, when the continuous wave 
system. would be universal. He gave an absolute denial to 
the statement published that an installation on the Poulsen 
system was at work between Holland and the Dutch West 
Indies. He wished also to give a different version of the 
patent action brought by the Marconi Co. against the De 
Forest Co. in America. The Marconi Co. did not win the 
action on the broad claim, but on two restricted claims. In 
fact, a decision was given in favour of the De Forest Co. on 
the broad claim. Reverting to the question of interference, 
Mr. Maskelyne said he regarded the ships as the chief source 
of disturbance. It would be possible to put two ‘‘spark’’ 
stations close together, say 50 miles apart, and to place a 
Poulsen station in between without interference with the 
latter. His company at present had two commercial stations 
in England, two others in Denmark, and one in Belgium. 
The claim of the Marconi Co. that the Lizard station could 
work without interference from Poldhu he believed to be a 
weak one, if Poldhu was working at its full power. Ordinary 
electrical induction would prevent it. 

Mn. HrNNriKE&R Heaton, M.P., said he came before the com- 
mittee as one interested in the cheapening of telegraphic means 
of communication, and, had the Colonies been allowed to be 
represented at the Berlin Conference of 1906, he would have 
attended as the delegate of New Zealand. His view was that 
there was no pressing need for the Convention. No grievances 
had existed through the non-existence of the Convention in 
the past, and lastly, Great Britain, holding the field in 
wireless telegraphy as she did, stood to lose and not to gain if 
the Convention were ratified. He considered the Marconi 
system was superior to all others. Asked as to what he based 
this oninion upon, Mr. Henniker Heaton admitted he was not 
technical, but he had sent many messages bv the Marconi 
system, and none had ever failed. He contended thot if +' 
views of Sir William Preece had been accepted in 1896, the 
Post Оћсе would have taken over the Marconi system, and 
we should have heard nothing about an international Conven- 
tion. No business man would ever enter into such a Con- 
vention as this. As an instance of the manner in which the 
British. Government had hampered the Marconi Co., he men- 
tioned the success of the Marconi experimental installation 
between Tasmania and Australia; but the Australian Govern- 
ment, although completelv satisfied, stated they could not take 
up the system owing to the receipt of a letter from the Home 
Government asking them not to do so, pending the Convention. 
Ts took place in July 1906. 

Mr. Owes PnuiLLIPS, M.P., chairman and managing director of 
the Royal Mail Steam Packet Co., said that the vessels of his 
company fitted with wireless telegraph apparatus were those 
trading in the West Indies, South America, and Central America. 
The company had adopted the De Forest system, as by this 
system they could keep in touch with all the stations along the 
coasts of America. He approved of the Convention as a great 
step in advance towards getting rid of the present svstem of 
non-intercommunication. For instance, the company had ceased 
to carry operators on their boats which traded with Great 
Britain, for the reason that no intercommunication could take 
place with the stations on the South Coast, and, therefore, they 
were unable to advise their Southampton office. He also looked 
to the Convention to relieve Llovd’s and the Admiralty of the 
obligation not to intercommunicate. He regarded free com- 
petition as heing necessary and greatlv in the interests of mer- 
chant shinping. Tf, instead of the Convention being ratified by 
Great Britain, other stations were licensed on the Soutn Coast 
of England, his line would stil] be unable to communicate with 
a large number of stations, and it would not get over the 
difficulty with Llovd’s. There had been intercommunication 
between his ships fitted with the De Forest apparatus and other 
$vstems around the American coasts. He believed the Lodge. 
Muirhead svstem was one of these. Quite recently an inter 
communicating station had been placed upon the Bristol Channel, 
and thev now sent operators on their hoats touching that port. 

Mn. б. Marcosi said he was chief technical adviser to the 
Marconi Wireless Telegraph Company, and had designed nearly 
all their stations in different parts of the world. He had been 
connected with the company for ten vears, and had acted during 
the same period as adviser to the Italian Government in re- 
spect of all stations erected, or in course of erection, including 
commercial stations, and those for military and naval purposes. 
He carried out his first experiments in Ttaly on estates be- 


longing to his father, towards the end of 1895 and early in 
1896, when he was able to construct apparatus utilising tne pro- 
perties of oscillations discovered а few years previously, and 
which were known as Hertzian waves, or electrical oscillations at 
high frequency. He found, by certain devices which he patented 
in England in 1896, that he could send signals over a distance, 
and eventually he sent them over a distance of two mules. 
Having English relations, he came over here, partly to see what 
was thought of his invention, and partly for other reasons, and 
afterwaras carried out some further tests. Shortly after his 
arrival he was introduced to Sir William ‘Preece, who was then 
Engineer-in-Chief to the Post Ottice. Sir William took great 
interest in the experiments, and asked him to carry out others 
at the General Post Oftice, and later at Salisbury. The first 
experiments at the General Post Ottice were in July and August, 
1896, between different parts of the Post Ottice building in St. 
Martin’s-le-Grand. In September, 1896, further experiments 
were carried out on Salisbury Plain, over a distance of 13 miles. 
Then followed further experiments at the Post Office, and on 
Salisbury Plain; the latter were carried out on his own account, 
and Captain Jackson was present. In May, 1897, he carried 
out, at the invitation of the Post Office, extensive trials in South 
Wales, over a distance of 9 miles. АП these results were very 
clearly described in a lecture by Sir Wituam Preece before the 
Royal Institution in 1897. He would always feel grateful to the 
Post Othce for the assistance they gave him, and the interest 
they took in his early trials. At the same time he wished to 
dispose of the idea that seemed to exist that he had had 
financial assistance from the Post Office. Fortunately he did 
not require it. All the apparatus used in the trials was con- 
structed at his own expense. The Post Oflice did lend him a 
few pieces of apparatus, such as relays, an induction coil, and 
some poles, but he always paid the carriage on these, and all 
his travelling and hotel expenses. He also wished to repudiate 
the statement made by Mr. Muirhead, that the Post Ottice en- 
gineers had introduced improvements in his system. With 
regard to the suggestions that his invention was not new, he 
had reason to believe that the Post Oftice engineers, in 1896, 
thought they were trving something which had not previously 
been discovered by English physicists, and Sir William Preece 
practically said so in his Royal Institution lecture. His first 
patent was applied for on June 2nd, 1896, and was accepted 
on July 22nd, 1897. The first patent appued for by Lodge was 
on May 10th, 1897, апа it was accepted on August 10th, 1898. 

Dealing with the question of the origin of wireless telegraphy 
in Germany, Mr. Marconi said that the German Government 
was interested in his experiments, and Professor Slaby was sent 
over here to witness the tests which the Post Office were carry- 
ing out in South Wales, and to which he (Mr. Marconi) offered no 
objection. Professor Slaby went back to Germany and gave a 
lecture and wrote a book, and referred to the novelty of the 
experiments. Professor Slaby then wrote and stated that it 
would he to his (Mr. Marconi's) interest if arrangements could 
be made with a certain firm in Germany to manutacture the 
apparatus. But the terms offered were not considered satis- 
factorv, and an arrangement was not come to. Professor Slaby 
then associated himself with a German firm for the manufacture 
and sale of apparatus which the Marconi Company considered to 
be an infringeinent of their patents. Later on another worker, 
Braun, amalgamated with Siaby, and eventually a company was 
formed, and the system termed the Telefunken system. There 
had not been litigation yet, mainly for the reason that the 
German company had not yet reached the commercial stage. 

He considered there were many technical objections to the 
Convention in its present form, and he felt certain that if it 
were ratified, it would wrap up a new science in iron swaddling 
clothes, and tend very seriously to hamper the progress of the 
art. One of the provisions of the Convention was that it should 
not be obligatory to disclose particulars of improvements, but 
if intercommunication were to be enforced, he failed to see 
how it could be carried on without all improvements being 
communicated to the other systems which were intercommunicat- 
ing. The Convention also entirely based the possibility or im- 
possibility of intercommunication between various systems upon 
the wave-length. Mr. Babington Smith had stated that two 
stations in the same neighbourhood with the same wave-length 
would obviously and necessarily interfere with each other, and, 
further. that there was no physical ditliculty in intercommuni- 
cation between different systems. He entirely differed from 
that view. А receiver could be made to respond to widely 
separated, strongly damped oscillations or waves of large ampli- 
tude. whilst the same receiver would not respond to a radiator 
sending continuous waves of the same wave-length but of 
smaller amplitude. He could transmit from Poldhu to Poole, 
with waves say of 1,000 metres, of a certain given amplitude 
which would affect a certain given receiver. After going into 
a detailed explanation, for the benefit of the committee. of the 
difference between wave-lengths and amplitude. Mr. Marconi 
said that the receiver at Poole would not be affected Ъу other 
waves of the same length but of different amplitude. Therefore, 
it was not only a question of forming a certain prescribed wave- 
length, for before intercommunication could be effected 1% 
must be understood that the waves were also of a certain 
amplitude. The effect of waves of different amplitude upon 
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the reception of messages depended nearly entirely upon the 
nature ot the receiving current and the receiver used. He 
wished to emphasise his belief that the Convention had been 
framed on the hypothesis that all systems of wireless telegraphy, 
whether present or future, were cognate systems, and that 
waves had been discussed as so many yards of tape. 

THE CHaikMan: I gather, then, that the main factor is not 
so much wave-length as amplitude?--No. Amplitude is another 
factor that must be taken into account, and it is only be- 
coming recognised in the latest developments of wireless 
telegraphy. 

Continuing, Mr. Marconi said that this led him to the point 
that there was no provision in the Convention as to amplitude, 
and it the Convention were ratified there would be great tech- 
nical ditticulties in enforcing its terms, for a number of the 
existing systems would not be able to intercommunicate at all. 

THE PosrMasrER-GENERAL : The Convention deals with wave- 
length, and leaves the question of amplitude to be dealt with 
by each system as it thinks best?— Yes; but my objection is 
that the Convention leaves out of consideration other factors, 
besides wave-lenyths, which must come into the question. 

MR. Lee (another member of the committee): Will the leav- 
ing out of the amplitude in the Convention lead to interfer- 
ence?—]t might, and it might also have the effect that the 
Convention cannot be carried out. Suppose that a system using 
continuous waves of small amplitude which is adopted on 
certain ships, these ships could not intercommunicate with 
the ordinary ‘‘spark’’ telegraph systems. At any rate, I see 
diiticulties in so doing. 

THE PosTMASTER-GENERAL : Does not it look as if this point 
has been taken into account in that the amplitude has been left 
to the discretion of the users’—Yes, but I am referring to the 
practical ditticulties in carrying out the Convention trom this 
fact. It will be impossible to carry out the Conventicn 2nd 
at the same time follow the advancement of science. 

Mn. GwYNNE: Your point is that a ship using a wave-length 
of 5С0 metres, and conforming to the Convention in that respect, 
might, by using an amplitude which it found convenient be 
unable to intercommunicate ?— Yes. | 

THE POSTMASTER-GENERAL: Is not that point met by the 
Convention ?— Yes, it is, but I apprehend that it cannot be put 
into effect. There are other systems now being experimented 
with which do not depend upon the principles either of the 
continuous wave-system or the non-continuous wave-system, in 
which the effect is produced by the combination of two waves. 

THE CHAIRMAN: Is not that also considered in the Con- 
vention ?--I think not. 

Which system are you referring to?—I am referring to a 
system of my own, which I expect will be in use shortly. 
Patents have been applied for. 

Mr. Gwynne: Although there is a clause in the Convention 
which permits the working of exceptional systems, which will 
not intercommunicate, the general object of the Convention is 
to enforce intercommunication, and you are therefore afraid 
that the Governments which have made this Convention may 
discourage the use of svstems which do not admit of inter. 
communication, and in that way retard the progress of the 
science ?— Yes. T think that is most likely to occur. 

Мн. ADKINS: On the other hand, if you have a system which 
refuses intercommunication, and that svstem becomes world- 
wide in its application, would not that discourage the progress 
of other systems ?—] think it is the object of the Convention 
that every system should have a chance of establishing itself 
by installing stations and working ships. In fact, by free com- 
petition. 

THe PostTMASTER-GENERAL: You would be willing that t'^ 
Post Осе should grant licences to other systems for stations 
along the English Channel. so that there would һе free oppor- 
tunities for competing with the Marconi system *—- Tha: is л 
question for the Government. 

As far as the Marconi Co. is concerned, you would not 
object ?^— No, І would not. 

THe CHAIRMAN : As the wave-length has been stereotvped, so 
уоп would wish to have amplitude stereotyped ?— Hardly that, 
ecause there are a number of special points about some par- 
ticular systems which it might not be wished to make known. 

NSIR GILBERT PARKER: Мау I ask if vou discovered ampli- 
tude?—I have been working to discover the effect produced 
by different amplitudes. Probably, what it would do has been 
known to scientific men, but no means have been worked out 
t» apply it to wireless telegraphy. 

Can you say whether such men as Lodge. for instance, re. 
cognised the importance of amplitude. and do vou suppose it 
was taken into consideration at all by the experts who at- 
tended the conference?—] think it has not been taken into 
consideration, and, with all due deference, I do not think Sir 
Oliver Lodge has taken it into consideration. 

"IR Enwanp Sassoon : It was not raised at the Convention. 

Mr. Marcosi: It is necessary to define your amplitude 
before vou can get tuning. 

THE CHATRMAN: Then if tuning was considered at the Con- 
vention, amplitude must have been considered also?—-It might 
have been. [| do not know. T was not there. 

Turk. PosrwAsTER-GENERAL : Does not the Convention make it 
clear that the point was raised ?—T am not clear about it. 


In answer to further questions, Mr. Marconi expressed the 
opinion that the limitation of wave-lengths as proposed by the 
Convention would retard scientific progress, tor it might ulti- 
mately be found that the wave-lengths cnosen were not the 
most appropriate. 

It had been stated in evidence that directional experiments 
had only been partly successtul, but this was not correct trom 
his experience. He had been entirely successful, but had re- 
frained from applying the results because it did not suit the 
present purpose of his company. Again, he considered the 
limitation of the power to be carried by ships to 1 kw. was 
unnecessary, for every ship should be in the position to reply 
to any shore station that might communicate with it, even if 
it were 1,000 miles away. 

Tue PosirMAsTER-GENERAL : That regulation does not apply to 
experimental stations ?— But commercial work and experimental 
work are usually carried оп with the same apparatus. 

THE PosrMAsSTER-GENERAL: But under Article 7 an experi- 
mental station may be put up alongside of commercial stations. 

Mr. Marcosi further stated that there were some conditions 
in which the Convention might be practicable, but he could not 
adinit that these conditions existed at present. If all so-called 
systems were more on an equality so far as ећсіепсу and merits 
were concerned; if the art was in a more complete state, or 
appeared to have approached or reached finality, and could be 
worked by definite rules of thumb; also if patent litigation 
had cleared the air and exposed the true position of the different 
inventors; under these conditions an international Convention 
might be practicable. He advocated free competition between 
systems, but he doubted very much if it would be possible to 
reconcile compulsory co-operation with free competition. Under 
international regulations it would be very diflicult to trace 
sources of error, for it was natural that any Government would 
be inclined to take the side of its operator in a dispute and 
lay the blame on the other side. Mr. Gavey had put in a 
statement showing the number of wireless telegraph stations in 
the world, and he noticed that the Marconi Co. was not credited 
with any in Russia. As a matter of fact there were 49 Marconi 
stations in Russia, although they were not all commercial 
stations. Similarly there were five in China, and not three, as 
stated in the report, and there was one in Argentina which was 
not marked. He also pointed out that many of the stations 
credited to America as commercial stations were not ship to 
shore stations, but were inland, and worked between different 
towns. 

The Marconi Co. was in this peculiar position with regard to 
intercommunication. 'The company was advised that all other 
systems were infringements of theirs, and that litigation might 
be necessary. If the company were to agree to intercommunicate 
with other svstems, they would seriously prejudice their position 
when this litigation took place. The company had agreed to 
intercommunication in Holland, but there were no patent laws 
in that country. An agreement had also been entered into with 
the Argentine Republic, but he was not familiar with the terms. 
and was unable to say whether this provided for intercommuni- 
cation. 

In answer to the Chairman, Mr. Marconi stated that his 
company had not experienced a great deal of interference or 
confusion from other svstems. Some attemnt had been made in 
the United States at interference with the Marconi stations. but 
they had been able to tune it out. He preferred that the separate 
Governments should legislate rather than that there should be an 
international arrangement. 

With regard to the attitude of the Colonial Governments, Mr. 
Marconi confirmed the evidence of Mr. Cuthbert Hall on this 
point, viz., that, taken generally, all were against the principle 
of intercommunication. He also expressed similar views to Mr. 
Hall that the present position of the Marconi Co. was the result 
of free competition, and that the Marconi Co. had come out 
first. 

In answer to the Postmaster-General, Mr Marconi expressed 
the belief that. if Great Britain did not ratifv the Convention. 
none of the other countries would. 

Mr. Lee: What is the longest distance over which vou have 
sent signals?— 5,000 miles, when we sent the first message across 
the Atlantic. 

You were not able to maintain that achievement ?—No : there 
were interruptions due to the insufficiency of the power used. 

The committee then adiourned. To-day the committee wil! 
witness a demonstration of wireless telecranhy which is to be 
arranged by Mr. Gavev. and Mr. Nevil Maskelyne will also 
endeavour to arrange a demonstration of the Poulsen system. 


Electrification of Railways in Germany.—According to The 
Engineer, the problem of applving electric traction upon the 
trunk lines of the Prussian State railroads is about to 
have a practical solution. According to the most recent 
information, prenarations are being made to electrify the im- 
nortant line running between Altona and Kiel, which is about 
60 miles long, and it is thought that all the trains. both pas- 
senger and freight. will be taken by electric locomotives before 
the end of the present vear. The results of this experiment 
will allow the Perlin authorities to see whether thev can extend 
m use of electric traction to the other through lines of the State 
raliwavs. 
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ELECTRICAL EQUIPMENT OF THE NEW DOCK AT CLYDEBANK 


HE new dock oof the Clyde Navigation 
Trustees, at Clydebank, to which the name of 
t Rothesay Dock" was given on the occasion. of its 
formal opening, on April. 25th, by the Prince and 
Princess of Wales, presents some fine examples of 
electrically-worked dock machinery of recent design. 


plant, as an example of the use of heavy fly-wheels 
between the engines and the generators, to deal with 
the sudden variations of load, due to the coal-hoists 
and cranes, after the manner of the Ilgner system of 


colliery winding. A view of the interior of the 
engine-room is given in Fig. 1. The main sets 


Fic. 


Me 


It is not our intention at present to publish a fully 
detailed description of the equiptment, as this must һе 
reserved for a later date, when the installation is more 
complete, and the object of the present article is 
merely to give an iden of the extent and principal 
Cleetrieal features of the scheme. | 

А good deal of interest attaches to the generating 


1.—INTERIOR OF ENGINE-ROOM. 


Fie, 2.--Grovcp or ELECTRIC CRANES. 


each consist of a three-crank, triple-expansion Belliss 
engine, and three generators, all supplied by Messrs. 
Siemens Brothers Dynamo Works, Ltd.. one for sup- 
plying power to the general dock machinery, and two 
special generators on the further side of the heavy 
tlv-wheel, for supplying current to the coal-hoists. 
Each engine is arranged to develop 450 b.h.p. at 
D 
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its normal load, the power generator has an output of 
250 kw., and the coal-hoist generators have each an 
output capacity up to about 400 e.h.p., the whole 
being so arranged that, while the three generators may 
be simultaneously fully emploved, the power demanded 
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Fic. 5.—Coar Hoisr. 


from the engine will not exceed the normal. It will be 
noticed that the flywheels are entirely enclosed, and 
it is interesting to note that the cases are exhausted of 
air to diminish windage, by whieh a very considerable 
saving in efficiency is effected. 

The lighting set is of 120 kw. capacity, wound 
for 440 to 460 volts. An exciter set for the fields of 
the main generator is provided, and driven by а 
separate engine. The stcam-raising plant comprises 
two water-tube boilers, by Messrs. Babcock and 
Wileox, each capable of evaporating 12.500 lbs. of 
water per hour, and working at a pressure of 160 Ibs. 
per sq. in. 

The main switch-board is placed on a raised plat- 
form, carried by columns along one side of the engine- 
room. It was manufactured by Messrs. Kelvin and 
James White, and when the whole equipment is com- 
plete, will consist of about 20 panels. 

A view of a group of jib cranes already delivered by 
the makers, Messrs. Stothert and Pitt, is given in 
Fig. 2. They are of the ‘‘ free barrel буре, a feature 
already described in Electrical Engineering (February 
28th, page 9385), in connection with the eranes at 
Fishguard Harbour, but embodying some further im- 
provements, which we hope to describe at an early 
date. They were supplied by Messrs. Stothert and 
Pitt, of Bath, and are fitted with Siemens motors and 
controllers. They are each capable of dealing with 
loads up to four tons, through a total range of lift 
of 80 ft., and up to a radius of 45 ft. The speed of 
lift is 120 ft. per minute. 

A good deal of interest centres round the coal-hoists, 
as they are the first eleetrieally-driven coal-hoists to 
be put to work in this country, although apparatus of 
the kind is in use on the Continent at Rotterdam 
and at Emden. Two of the hoists, a view of one of 
which is given in Fig. 3, are already in working order, 
one of which is capable of raising a load to a height 
of 50 ft. and the other to a height of 60 ft. Each 
is designed to deal with 1,000 tons of coal per hour, and 
under normal conditions, of raising a total gross load 
of 32 tons to a height of 50 ft. in 80 seconds, and of 
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tipping a wagon up to a maximum of 45 degrees in 
6 seconds. The whole of the machinery is placed at 
the top of the hoist, and the controlling gear is sa 
arranged that the cradle ean be automatically stopped 
at any predetermined position, so that any possibility 
of over-winding or over-tipping is obviated. Тһе coal. 
hoists and electrical plant therefore were supplied by 
Eisenwerke (vorm. Nagel and Kaemp) of Hamburg. 
and the steelwork was erected by Sir William Arrol 
and Co., as sub-contractors. 

In connection with each hoist is a tipping turn-table, 


18 ft. in diameter, which can be tipped or tilted up. | 


wards, so as to compel the wagon standing on it to 
run off the table into the hoist cradle. 

course, electrically worked, and are of an entirely new 
design by Messrs. Cowans, Sheldon and Co., of Car- 
lisle. 

Two powerful clectrie capstans have been erected, 
ore on each pier of the doek entrance, eapable of 
dealing with the largest ships. These are of a special 
design, with a variable speed gear, and were supplied 
by Messrs. Clarke, Chapman and Co., of Gateshead. 
A number of capstans, of Messrs. Stothert and Pitt's 
ordinary dock type, each capable of hauling a total 
load of 200 tons, are provided along the quays, and 
some further capstans of an entirely new type are 
about to be installed. The lighting installation was 
carried out by Messrs. W. E. Martin and Co., of 
Glasgow, and it should be said that no overhead ex- 
posed eonduetors are employed throughout the system. 
Current is conveyed to the various points where it 
is required about the dock by feeder cables supplied 
by British Insulated and Helsby Cables, Ltd., taken 
from the main switehboard through the basement of 
the engine-house, and through a subway, part of which 
is shown in Fig. 5, extending round the dock. 

The design and execution of the dock works gene- 
rally is due to Mr. W. M. Alston, who took over 
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the work on the death of Mr. James Deas. who pr 
pared the original plans in conjunction with "ir Ben- 
jamin Baker. The mechanical and electrical equip 
ment was arranged and carried out by Mr. © 
Baxter, in eonjunction with Mr. Walter Dixon, who 
acted as consulting electrical engineer. 


These are, of 
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ELECTRIC MINING EQUIPMENT AT HEERLEN, HOLLAND 


N ar teresting electrically-operated mine drainage 

А ww and /— electrie Һор equipment has 

recently been installed and put. to werk at the 

“Wilhelmina 7 maine of the Holhardisehe Staats- 
minen-Verwaltung, near Heerlen, Holland. 

The accompanying illustrations show some features 

of the plant. including the electrically-driven hoisting 


Fic; 1. Erectie WINDING ENGINE. 
machinery, and the eleetrie плем pumps, 
Which are worked tromi the generating station cn. the 
premises, 

This generating station ds a а and E fty building. 
and at Present contains two three-phase alternators, 
constructed at Babn by the Siemens Sehuckert 
Werke, each of whieh has n Capacity of 235 k.v.a., 
and is directly coupled to а horizontal tandem) com- 
pound engine, constructed by the Khonigm-Marienhutte 
of Caimsdorf, Germany. The alternators are of the 
revolving field type, with the whole cf the. tlv-wheel 
effect ecneentiats [ош the rotors, the poles. being 
mounted on i en-testeel thhewheel with a double set 
Of spokes. The sets run at à speed cf 125 revolutions 
per minute; and supply current at 2,2290. volts, for 
Working the electrieallvdriven mine-inking pumps, 
the оет hosts. and. other minine паегу, as 
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well as tor lighting the mine, 


The engine. room ds 
spanned dp 


X N un «бепе travelling erane to lift 10 tona. 
he пева output. of. {пе engines, with as steam 
pressit of 132 Hs; per sq. in.. is 300 h.p., but they 
are Citable of working up to КЮ h.p. | 

In addition to the direct current 
ШӨ on the main 
an bearings of each n 


exetting dvnames, 
generator shafts. outside the 
Алипе, a continuous. current 


is. suspended an 
Which has a capacity of about 22 
пинаа, and navy be lowered to 
Anotier electrically-driven 
from the repe on the second drum 
With an 8) h.p. 
with current at 2.0909 volts. The 
the pump can be lowered or 1 


steam) turbine set is provided, of 83 kw. capacity, 
for station lighting and other auxiliary. service, which 
"un also be used for excitation, The steam turbine 
is of the double De Laval type. 

The electrically operated hoist. illustrated. in Fig. 
1. was constructed at Cainsdorf by the Königin- 
Marienhuatte. From the rope round one of the drums 
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ELECTRICALLY-DRIVEN SINKING 


Puis. 


eleetrically-driven sinking pump 
Ө gallons of water per 
d to a depth of T40 feet. 
sinking pump, is suspended 
‚ and this is equipped 
three-phase motor, supplied 

һе speed. with which 
"used. varies frem 25 to 
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100 ft. per minute, and the capacity of the hoist 
is 2 tons. For hoisting and lowering material this 
electrically-operated winding gear has a speed of 400 
ft. per minute. 

There is also a smaller electric hoist, which is 
shown in Fig. 2. This has a capacity of one ton, 
and a rope speed of 350 ft. per minute. This electric 
hoist was constructed by the Haarlemsche Mas- 
chinenfabrik, and is equipped with a 50 h.p. 
motor, also driven directly from the three-phase 
power distribution line, at 2,000 volts pressure; the 
starting and regulating resistance can be seen at the 
right-hand side of Fig. 2. This hoist is fitted with 
electro-magnetic brakes, in addition to the mechanical 
brakes, and high-tension oil switches are provided for 
the control of the motor, 

There are three sinking pumps installed. "Two of 
these have a capacity of 220 gallons per minute, work- 
ing against а head of 740 ft., while the other has a 
capacity of 440 gallons per minute, up to the same 
maximum head. The large pump which is illustrated 
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in Fig. 3, is installed in Shaft No. 1, and the two 
smaller pumps in Shaft No. 2. One of these pumps 
is shown in Fig. 4. 

The pump shown in Fig. 5 was constructed by Gebr. 
Sulzer, of Winterthur, Switzerland, and the special 
design of vertical-spindle, electric, enclosed, water- 
cooled induction motor, manufactured by the Siemens- 
Schuckerk Werke, of Berlin. The current supply for 
these motors is at a pressure of 500 volts, a step-down 
transformer being provided, lowering the pressure, as 
transmitted from the power-house, from 2,000 volts to 
500 volts for this purpose. The smaller sinking pumps 
are driven by three-phase motors of 90 h.p. ca- 
pacity, while the larger pump, of a capacity of 440 
gallons per minute, is driven by a motor of 
170 h.p. This latter set is claimed to have an efh- 
ciency of 64 per cent., when operating at full load, 
while the two smaller pumps have an efficiency of 59 
per cent. The smaller electric hoist is driven by a 
motor of 53 h.p., while the larger hoist is equipped 
with an electric motor of 80 һ.р. 


THE NEW YORK ENGINEERING SOCIETIES’ BUILDING 


HE handsome new home oi the leading American engineering 

societies was formally inaugurated by a series of meetings 
held on April 16th, 17th, 18th, and 19th. As we have already 
stated, the cost of the building was almost entirely defrayed by 
Mr, Andrew Carnegie, who presented the edifice to the three 
founder engineering societies of America—the American Society 
of Mechanical Engineers, the American Institute of Mining 
Engineers, and the American Institute of Electrical Engineers. 
Each of these three bodies has a complete floor allocated to it, 
occupied by administrative and executive office. The libraries 
of the three societies are combined in a joint library on the 
two top floors, a view of part of which is given in Fig. 1. A 
number of other technical organisations are also tenants of parts 
of the building, including the National Electric Light Associa- 


Fic. 1.—ComBinep LIBRARY. 


tion, the Association. of Edison Illuminating Companies, the 
American Street and Interurban Railway Association, the 
Illuminating Engineering Society, the Society of Heating and 
Ventilating Engineers, the New York Electrical Society, and 
others. One of the principal features of the building is, of 
course, the auditorium, illustrated in Fig. 2, which is capable 
of accommodating 1,0C0 persons. There are also two large 
assembly rooms and several small lecture halls and committee 
rooms. 

Before describing the ''dedicatory exercises," a few notes on 
the electrical engineering features of the building may be of 
interest. 

The electrical supply for the building is obtained from the 
New York Edison Company and the United Electric Light and 
Power Company, so that both direct and alternating current are 
available. Space has, however, been provided, so that an 
isolated electric generating plant may be installed at any time, if 
desired. The feeders and mains for the lighting system are 


arranged on the three-wire system, while those for motors are 
on the two-wire system. In ali cases, all the wires of a 
given circuit are installed in the same conduit, so as to permit 
alternating current to be used on any circuit in the building. 

The feeder system is arranged so as to provide means for 
measuring the current consumption separately in different por- 
tions of the building. For this reason the feeders are sub- 
divided and the switchboard designed to have meters on each 
feeder, separate feeders being provided for the entrance halls 
and corridors. 

Duplicate feeders from the New York Edison Company have 
been introduced. Two separate feeders are provided for the 
lighting of the main auditorium, connecting at the switchboard 
with the two independent service street feeders, so as to pre- 
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clude, as far as possible, the liability of interruption of the 
lighting service of the auditorium, 

By means of the two hall feeders, it is possible to light one- 
third, two-thirds, or all of the hall and corridor hghts from 
the switchboard in the basement. In addition, further control 
is provided by means of switches in a main cabinet at the first 
floor, and by local switches at the various cabinets on the upper 
floors. 

A control switchboard has been provided for the auditorium, 
in the passage-way behind the stage. At this point the feeders 
terminate, and all the circuits for the auditorium originate 
and are controlled. At the upper part of the switchboard, 
dimmers are provided for the control of the auditorium lighting. 
At this point also the special feeders and empty conduits for 
demonstration purposes terminate. Special sockets have been 
provided on the stage for musicians’ lamps, table-lamps, &с. 
Stage pockets are located in the centre of the balcony, and їп 
the floor of the centre aisle of the main floor, for projecting 
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THE DESIGN OF ALTERNATORS AS INFLUENCED BY THE 
RATED SPEED | 
By H. M. Hobart and А. G. Ellis 


WIE: the extended adoption of steam turbines 
for direct connected electric generating units 
there has been & more or dess widespread impression 
SES Ade ANA M" du Cu. wl MTO rov Saran - uv ише 
DRIN drawback is the cost of this material. The 
increase in the total works cost of the machine is not, 
in this case, however, prohibitive. Secondly, the field 
copper loss decreases with increasing speed up to 1,500 
r.p.m. on account of the smaller amount of field copper 
required. Here, again, we find that the 2-pole design 
has a much higher field copper loss. This is due to 
the very limited winding space available in such а 
design. 

The most difficult problems in designs for very high 
speeds relate to the field winding. The space available 
is dependent on the air gap diameter, and this is 
limited by peripheral speed restrictions. 

The current density, losses and heating in the field 
are thus necessarily pushed very high, as will be seen 
from the specification above. 

The armature copper loss decreases with increase of 
speed, on account of the decreased total length of con- 
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in the design о alterna ng zt hy generators and o 
the influence of the rated speed on these factors, estab- 
lishes this conclusion, and leads to the further con- 
clusion that for a given rated output, there is a certain 
rated speed which is most favourable to the design 
as regards both economy and quality. | 

An investigation, with the object of obtaining & more 
precise knowledge of the influence of the speed and 
of the most favourable speed for any rated output, has 
been carried out in the present article. 

We have approached the subject in three sections: 
(1) Machines of fairly small rated output; (2) Machines 
of moderately large rated output; (3) Machines of large 
rated output. ` 


(1) Machines of fairly small rated output. 


For more definite consideration we have taken the 
case of a 400 k.v.a. three-phase 50 cycle alternator, and 
have brought together designs at different rated speeds, 
ranging from a very low speed to the highest practicable 
speed. By considering so small a rating as 400 k.v.a. 
we are able to include a 50 cycle design for 2 poles 
at 3,000 r.p.m. This is important because the prefer- 
able speed for this rating, as regards the design of 
the turbine, is 3,000 r.p.m. The preferable turbine 
speeds for machines of much larger rated output are 
less than 3,000 r.p.m., and if we had taken a larger 
rating we should not have been able to include a 
2-pole design. The latter design will afford an oppor- 
tunity for a critical discussion of 2-pole alternators. 

Below are given specifications and preliminary 
sketches for a 400 k.v.a. three-phase 50 cycle alternator 
at the following speeds and numbers of poles :— 


A. B. C. 
Speed r.p.m. 933 1,500 3,000 
No. of poles 64 4 2 


The first two designs afford a comparison and con- 
trast between a very low speed and a high speed 
design. The third design shows the effect of still 
further increasing the speed up to the maximum pos- 


sible speed. By way of investigating the relative 
merits and demerits of a rotating field and а rotating 
armature design for the 2-pole machine,- have 
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Fic. 4.—АҢМАТОВЕ STRENGTH, Юертн оғ Ав GaP, FIELD AMPERE 
TURNS PER Роге AT NO-LOAD, AND KILOWATTS PER POLE, 
FOR 400 K.v.a. ALTERNATORS. 


turns per pole have to be rather greater than three 
times the armature ampere-turns. 

In Fig. 4 are plotted the armature strength, field 
strength, and depth of air gap. If all the machines 
had the same degree of saturation the air gap depth 
would be proportional to the armature strength. As 
[rmalure Copper. ' ` | (qw 


| 
No. of conductors per slot bs n 8! 9 1 1 
Current density—amperes per sq. cm. | 840! 290 | 181 188 
Armature strength—-ampere-turns per | 
pole is ss гез i ..' 1850 , 4150 | 5050 5670 
| 
Field Copper. | | 
Total cross-section of winding space рег | 
le ү кез ES К .. 30; 80 84 150 
Total cross-section of copper ... .. 226 | 57 63 113 
Current density—amperes per sq. cm. | 220! 200 | 315 150 
| | 
Magnetic Data. | 
Armature flux per pole (normal volts); 

(megalines) 2 е 16 10:2 |170 14:85 
Leakage coefficient (calculated at по 

load)  ... M К? P E 13' 1:17) 1:35 11 
Total ampere-turns per pole—no load..; 3840 8780 |16600 13100 
Сар. А.Т. in per cent. of total... ..| 89; 94 |96°3 90 
Ratio of field ampere-turns (no load) toi | | 

armature strength — ... iie .. 205 2:1 | 32 2:4 
Heating Coefficients. | 

| 
‚ Watts per sq. dcm. of armature surface, | | 

(x DAg) cos ф=1 A К | 81, 185) 143, 88 
Watts per sq. dcm. of field surface: | 

(cos ф=08)  ... Р T3 4.' 20 35 33 | 9 
Efficiency. | 
Armature copper loss км. 87^ 3°1 | 114 | 1:51 
Armature iron loss kw.' 14:8 -148 |185 10:6 
Field copper loss ... kw.) 68 1:8 | 370. 2:2 
Total electrical losses... .. Ке. 298 19/7233 148 
Electrical efficiency—full load cosp=1, 92-2 94:5 |94-5 '96-5 

| | 
Constants and Coefficients. | | 
Weight of active material per k.v.a.. 

(kg.) Du A» ЕТ К .. 12:3, 785) 9:3 9:5 
Cost of active material per К.у. а. sh.... 120 6-4 | 7:3 | T9 
D x Ag – metres sid D с 0:67, 0°35} 0-42 | 0:385 
D"Ag- metres — ... n ied e 2:46  0:25| 0266 0212 
Output coefficient £ e а, .. 173 1:06 0°5 ' 0°63 
Amp. conductors per cm. of peripherya 203 ' 140 | 100 130 
Flux per sq. cm. of armature surface В, 6300 · 5250 | 2570 | 2450; 
Peripheral speed (meters per sec.) » ... 18:1 56:5 88 ,86:5 
Estimated totalnet weight—tons  .. | 1111; 55165 | 4:56 
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100 ft. per minute, and the capacity of the hoist 
is 2 tons. For hoisting and lowering material this 
electrically-operated winding gear has a speed of 400 
ft. per minute. 

There is also а smaller electric hoist, which is 
shown in Fig. 2. This has a capacity of one ton, 
and a rope speed of 350 ft. per minute. This electric 
hoist was constructed by the Haarlemsche Mas- 
chinenfabrik, and is equipped with a 50 h.p. 
motor, also driven directly from the three-phase 
power distribution line, at 2,000 volts pressure; the 
starting and regulating resistance can be seen at the 
right-hand side of Fig. 2. This hoist is fitted with 
electro-magnetie brakes, in addition to the mechanical 
brakes, and high-tension oil switches are provided for 
the control of the motor. 

There are three sinking pumps installed. Two of 
these have a eapacity of 220 gallons per minute, work- 
ing against a head of 740 ft.. while the other has a 
eapacity of 440 gallons per minute. up to the same 
maximum head. The large pump which is illustrated 
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in Fig. 8, is installed in Shaft No. 1, and the two 
smaller pumps in Shaft No. 2. One of these pumps 
is shown in Fig. 4. 

The pump shown in Fig. 5 was constructed by Gebr. 
Sulzer, of Winterthur, Switzerland, and the special 
design of vertical-spindle, electric, enclosed. water- 
cooled induetion motor, manufactured by the Siemens- 
Schuckerk Werke, of Berlin. The current supply for 
these motors is at a pressure of 500 volts, а step-down 
transformer being provided, lowering the pressure, as 
transmitted from the power-house, from 2.000 volts to 
500 volts for this purpose. The smaller sinking pumps 
are driven by three-phase motors of 90 h.p. ca- 
pacity, while the larger pump, of а capacity of 440 
gallons рег minute, is driven by а motor of 
170 h.p. This latter set is claimed to have an efh- 
ciency of 64 per cent., when operating at full load. 
while the two smaller pumps have an efficiency of 59 
per cent. The smaller electric hoist is driven by a 
motor of 53 h.p., while the larger hoist is equipped 
with an eleetrie motor of 80 h.p. 


THE NEW YORK ENGINEERING SOCIETIES' BUILDING 


HE handsome new home ої the leading American engineering 

societies was formally inaugurated by a series of meetings 
held on April 16th, 17th, 18th, and 19th. Аз we have already 
stated, the cost of the building was almost entirely defrayed by 
Mr, Andrew Carnegie, who presented the edifice to the three 
founder engineering societies of America—the American Society 
of Mechanical Engineers, the American Institute of Mining 
Engineers, and the American Institute of Electrical Engineers. 
Each of these three bodies has a complete floor allocated to it, 
occupied by administrative апа executive office. The libraries 


arranged on the three-wire system, while those for motors are 
on the two-wize system. In ali cases, all the wires of a 
given circuit are installed in the same conduit, so as to permit 
alternating current to be used on any circuit in the building. 

The feeder system is arranged so as to provide means for 
measuring the current consumption separately in different por- 
tions of the building. For this reason the feeders are sub- 
divided and the switchboard designed to have meters on each 
feeder, separate feeders being provided for the entrance halls 
and corridors. 


Tò.’ > а tno. — 


Preliminary outline sketches are brought together in 
Fig. 1. 


WEIGHTS IN METRIC Toss. 


would become excessive and there would not be suff- 
cient space for the field winding. These circumstances 
necessitate a large value for D and Ag, and conse- 


quently of D?Ag, and a low value for ё. For the 


same reasons the 4-pole design has a lower ё, although 
the difficulties here are not nearly so accentuated as for 
the 2-pole design. 


= a 


ield iron ... » ise vis .. 241 | 1:01 | 0778 | 2:55 га, 9p 
anaes iron ..  . 0 105 | 165 2-42 | 0-64 Losses and Efficiency. 
The curves in Fig. 2 show the various losses plotted 
: : . ; Ny) 3. 4 ; 
РОННИ га Eon Rad бды individually. The total electrical losses decrease and 
Armature copper... 0:34 | 0:16 | 0°30 0:19 
"Field copper 0:92 | 0:32 | 0:22 | 0-43 10 


Total effective copper 1:26 | 0°48 | 0°52 | 0°62 


Total effective material 492 | 3-14 | T 3:81 


———————————— IÍÁ————————————————mÀ—ÍilÜÜÁ! 


Comparisons between these designs may be obtained 
from the curves in Figs. 2—6, which show the 
influence of the rated speed on the principal properties 

' of the designs. An inspection of the tabulated data 
in the above specification also reveals several points of 
interest. The value of *D?Ag decreases rapidly at first, 
and roughly inversely as the rated speed. This is 
in accordance with a practically constant value of the 


Emeleney. 


Losses in Kilowatts. 


ЗИ Watts T ME 
| = av, whiel bt d 
output сосћсіепб £ Озу x R.P.M.' which is obtaine 
within the range of low speeds. In the very 


high speeds the value of  D"Ag actually in- 
creases, as the value of é obtainable is much 
lower. The output coefficient obtained with the 
2-pole design is much lower than that for the 
4-pole design, the latter being about 50 per cent. higher 
than the former. ‘Thus, although the speed is double, 
the value of D?àg is practically the same in the two 
cases. The value of D?Ag rises rapidly in the lower 
speeds when the speed of 1,500 r.p.m. 18 passed. The 
value of Dag does not vary nearly so widely, and this 


1 See Elec. Rev., vol. 59, p. 726. “ Desigu Coetficient for Dynaumo-Electrie 
Machines." Н. M. Hobart and A. G. Ellis. 


0 1000 2000 оро 
Rated Speed in Revs. per Minute. 


Fic. 2.—Losses AND EFFICIENCY FOR 400 Kk.v.A. ALTERNATORS. 


the efficiency increases from the low speeds up to 1,500 
r.p.m., but beyond this design the losses in the 2-pole 
3.000 r.p.m. machine are considerably greater. 

1 In developing the idea of considering the two components а and 8 of £. the 


authors have followed the work of Dr. S. P. Thompson in his various writings ой 
that subject. 
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THE DESIGN OF ALTERNATORS А$ INFLUENCED BY THE 
RATED SPEED 


Ву Н. M. Hobart and А. G. Ellis 


"ITH the extended adoption of steam turbines 

for direct connected electric generating units 
there has been a more or Jess widespread impression 
1 1 TOIU t swe, .; /uv ипе 
The 


at anoh cc + 


principal drawback is the cost of this material. 
increase in the total works cost of the machine is not, 
in this case, however, prohibitive. Secondly, the field 
copper loss decreases with increasing speed up to 1,500 
r.p.m. on account of the smaller amount of field copper 
required. Here, again, we find that the 2-pole design 
has a much higher field copper loss. This is due to 
the very limited winding space available in such a 
design. 

The most difficult problems in designs for very high 
speeds relate to the field winding. The space available 
is dependent on the air gap diameter, and this is 
limited by peripheral speed restrictions. 

The current density, losses and heating in the field 
are thus necessarily pushed very high, as will be seen 
from the specification above. 

The armature copper loss decreases with increase of 
speed, on account of the decreased total length of con- 


c 
— 
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io of Field ATs.to Arr 
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20 


Ampere-turns in per cent. of total. 


© 


Ratio of Field A.T,'s to Arm. A.T.'s. 


Rated Speed in Revs. per minute. 


Fic. 3.—A1R САР AND IRON AMPERE TURNS IN PER CENT. OF 
ToraL FIELD AMPERE TURNS, AND Ratio or FIELD A.T.’s 
TO ARMATURE A.T.’s ron 400 k.v.aA. ALTERNATORS. 


ductor. There is no restriction as to slot space in 
the armature. Thus we see that the 2-pole design 
has a considerable disadvantage in connection with the 
field heating, which is further emphasised by the ne- 
cessity for a higher ratio of field ampere-turns to 
armature ampere-turns, as we shall see immediately, 
in connection with the regulation. 

On account of the restricted diameter, the ventilation 
of the rotor becomes a very difficult problem. 


- Pressure Regulation. 


If the machines are designed to the same limits of 
pressure regulation, the ratio of field ampere-turns 
to armature ampere-turns must be considerably higher 
in the case of the 2-pole design. This is a consequence 
of the lower degree of saturation of the 2-pole design, 
as only a comparatively small proportion of the field 
ampere-turns can be expended on the iron parts of 
the magnetic circuit, on account of the short lengths of 
the magnetic paths. 

The machines with a low degree of saturation have 
the advantage that for a given regulation at 0'8 power 
factor the regulation at unity power factor is closer, 
and the excitation regulation is smaller; but this is 
not sufficient to counterbalance the large expenditure 
for field copper, especially where the field winding 
space is limited, and the heating becomes a serious 
problem. If, in the case of the 2-pole design, the 
field copper losses are reduced by employing a lower 
ratio of field ampere-turns to armature ampere-turns, 
the regulation is seriously impaired. 

In Fig. 3 we have plotted the ratio of field ampere- 


sible speed. By way of investigating the relative 
merits and demerits of a rotating field and a rotating 


armature design for the 2-pole machine, we have 
‚ 14000 7000 280 T ся f 
Q 
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Rated Speed in Revs. per Minute 


Fic. 4.—ARMATURE STRENGTH, DEPTH оғ AIR Gar, FIELD AMPERE 
TURNS PER Роге Ат NO-LOAD, AND KILOWATTS PER POLE, 
FOR 400 к.у.А. ALTERNATORS. 


turns per pole have to be rather greater than three 
times the armature ampere-turns. 

In Fig. 4 are plotted the armature strength, field 
strength, and depth of air gap. If all the machines 
had the same degree of saturation the air gap depth 
would be proportional to the armature strength. As 
the higher speed designs are less saturated, the air gap 
depths are greater than would otherwise be necessary, 
and consequently the air gap increases with the speed 
more rapidly than the armature strength. 


Weight and Cost. 2 


Fig. 5 shows the weight and cost of effective material. 
It wil be seen that both these quantities reach 
a minimum at a speed of 1,500 r.p.m., corresponding 
to the 4-pole design. The 2-pole 3,000 r.p.m., although 
of double the speed, has considerably greater weight 


шк И жее mI T 
of A | | 
| B ааа 


Cost їп £'s. 


Total Weight of Effective Material in Tons. 


2000 8000 
Rated Speed in Revs. per Minute. 
5.—WEIGHT AND Cosr or EFFECTIVE MATERIAL ron 400 
K.V.A. ALTERNATORS. 


FIG. 


and cost than the 4-pole 1,500 r.p.m. The causes to 
which this is due will be seen from the table of com- 
ponent weights and costs at the end of the specifica- 
tion. The chief differences are in the armature iron, 
which weighs 2:4 tons in the 2-pole against 1°6 tons 
in tne 4-pole design; and the armature copper, which is 


) 
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0:50 ton against 0°16 ton. These are directly accounted 
for by the large pole piteh, which is 100 in the 2-pole 
and 59 in the 4-pole design. 

In Fig. 6 there is plotted the estimated total net 
weight. This is obtained in these cases by assuming 
appropriate values for the weight factor, which is de- 
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Fic. 6.—Totan Net WEIGHT AND WEIGHT COEFFICIENTS FOR 


400 K.V.A. ALTERNATORS. 


fined as the ratio of the total net weight to the weight 
of the effective material. The values taken for this 
factor are as follows :— 
R.P.M. s .. 93? 1,500 3,000 
Weight factor  ... e. 22 1°75 1-75 

The total weight of the 2-pole machine is 6°5 tons, 
against 5°d tons for the 4-pole. The 93} r.p.m. ma- 
chine weighs 11 tons, or only 55 per cent. more than 
the 3,000 r.p.m. Designs for other speeds will lie 
somewhere near the curve which has been drawn in. 
Thus a 3,000 r.p.m. machine would weigh about the 
same as a 1,000 r.p.m. design. It is interesting to 
compare this result with some results published by 
Behrend relating to а number of 1,000 kw. 25 cycle 
three-phase alternators at different speeds. "The latter 
results obtained from actual machines built by one firm 
showed that the speed corresponding to minimum 
weight is about 750 r.p.m., corresponding, at this 
periodicity, to a 4-pole design. This machine weighs 
17 tons, whereas a 2-pole 1,500 r.p.m. weighs 26 tons, 
which is about the same weight as a 250 r.p.m. design. 
We see that in both cases the bi-polar machine is much 
heavier, and it is evident that the weight is more de- 
pendent on the nuniber of poles than on the actual 
rated speed. Thus it is dependent indirectly on the 
frequency in association with the speed. А 1,500 
r.p.m. 50 cycle machine for 1,000 kw. with 4 poles 
would show a considerably less weight than 26 tons, 
Which is Behrend's weight for a 1,500 r.p.m. 2-pole 
25 cycle 1,000 kw. generator. The above facts relating 
to 2-pole designs, taken in addition to their inferior 
electrical qualities, as noted above, and the difficulties 
of mechanical construction and ventilation, render such 
designs considerably inferior, aud not to be preferred 
to designs with more poles and for slower speeds. For 
small rated outputs, 4-pole designs are quite favour- 
able, and for large rated outputs it may be found that 
6 poles or 8 poles are more suitable. 


DATA OF BI-POLAR ROTATING FIELD ALTERNATORS. 


h—— À— —— ———SÓÁÁÓÁ DOAMXX OK OGQ&LOILZLOOANÀLIORLhL OLLOECLHLLULE',HAIAAAMIVBGerÁÁááÍÁAÁn'ó,á'! Oe ar IE 
| ea. А 
Корен. Westing- Brown 


house Co. Boveri. Authors, 
Rated output k.v.a. ... iss 300 400 500 | 500 
Speed r.p.m. ... me ... 9000 3600 3000 . 3000 
Number of poles "EE E 2 2 2 
Frequency — ... bs " 50 60 50 50 
Diameter at air gap D sy 458 , 600 | 550 600 , 035 
Armature gross corelength ag 630 | 100 | 750 | 740 660 
Output coetlicient E ... .. O75 0344 0-44 0:63. 0:625 
Peripheral speed m/sec. S |... 72 113 105 93 х5 
Radial depth of air gap > 014 2°5 “м 35 


| 
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The foregoing data of a few bi-polar machines of 
different makers serve to illustrate the general char- 
acter of bi-polar designs, and to substantiate the above 
conclusions. 

By way of illustrating the performance of bi-polar 
alternators the following figures for test results on a 
500 kw. 60 cycle 3,600 r.p.m. 2-pole Westinghouse 
alternator! are of interest : — 


| 
i 
| Regulation per cent. 


factor Voltage. | 
. Machine I. | Machine II. 
О _ | 
1:0 i 2300 9:8 ' 10°6 
1:0 | 2000 14:0 | 16-0 
0:8 2300 23:6 25:6 
0:8 ' 9000 33:0 | 34:5 


These figures are very poor, compared with the usual 
standards, and substantiate our views. This machine 
has an air gap depth of 3:8 ems. 

The efficiencies obtained were : — 

Half load T hs “ 
Full load ,  ... T 


One and one-half load 


O0 per cent. 
94 per cent. 
95 per cent. 


The performance of the bi-polar alternators may be 
much improved by the application of some of the 
more sunple compensating devices. Among the most 
readily applicable of these are the methods of Miles 
Walker and  Heyland. The latter? method is well 
adapted to rotating armature machines, thus combin- 
ing good regulating qualities with the better thermal 
qualities, as noted below. 


Bi-Polar Rotating Armature Alternators. 


In column D of the specifications there is set forth 
a rotating armature design for 3,000 r.p.m., and 2 
poles as an alternative to the rotating field design in 
column C. These two designs will constitute a basis 
for investigation of the applicability of rotating arma- 
ture designs to bi-polar alternators. 

We have seen that the principal difheulty in con- 
nection with the 2-pole design relates to the limited 
field winding space. It may be noted that whereas in 
the 4-pole design the armature copper weighs 0:16 ton 
and the field copper 0:32 ton, in the 2-pole design the 
armature copper weighs 0:30 ton and the field copper 
only 0:22 ton. ue the field-ampere turns are several 
times the armature ampere-turns it would seem rational 
to use as the armature the rotating element, on which 
the winding space is very restricted. Such a design is 


outlined in Rig, there being shown two types of 


frame, the one circular and the other rectangular., 


There is an abundance of room for the armature copper: 
in fact, the current density is only 250 amperes per 
sq. сп. > 


А further improvement rendered possible by the изе. 


of a rotating armature design is that the lengths of the 
. L] . 
magnetic paths in the poles and yoke are much greater, 


and a higher degree of saturation may be obtained. /,. 
In design C the iron accounts for only 4 per cent. of 


the total field ampere-turns, while in design D the iron 
accounts for 10 per cent. Thus, for the same regula- 
tion, a considerably lower ratio of field to armature 
ampere-turns may be employed in design D. As the 
field coils in design D are stationary they must be more 
liberally proportioned on account of heating. Hence 
the weight of the field copper in design D is 043 ton 
against 0:19 in design C. The total weight of copper 
in D is, however only 0°62 ton against 0°52 in C. 
This comparatively small increase in outlay for copper 
greatly facilitates the field winding problem. 


1 Recorded in the Street Railway Journal, Dec. 2'th, 1906, vol. xxviii., p. 1,174. 
2 See Blectricein, Vol. Ivii, p. 998, April 12, 1907. 
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|The other chief advantage of the rotating armature 
design lies in the large reduction in weight of armature 
laminations, and consequently armature core loss and 


heating. The weights of armature laminations аге 0°64 


tons for design D, and 2°42 tons for design C. The 
total core loss is 10°5 kw. for design D, against 18°5 
for C, and the armature heating 107 watts per sq. dem. 
against 156 watts per sq. dem. 

A larger amount of material is, of course, required 
in the field system, so that the total weight and cost 
of effective material come out rather greater for the ro- 


tating armature design. This is offset by its better 
electrical quality, and further by the fact that the 
total weight is considerably less, as no stator frame is 


required in the case of the rotating armature oe 


The weight factor for design D is taken as 1:25, an 
for design C 1/75, giving as total net weights 46 and 
65 tons respectively. Further comparisons between 
the rotating armature and rotating field bi-polar designs 
may be drawn from the curves in Figs. 2—6, in which 
the points corresponding to design D have been marked 


thus Ф | | 


(То be continued.) 


DEPRECIATION 


T the Institution of Electrical Engineers on Thursday, 
Mr. Robert Hammond dealt with the question of deprecia- 
tion of electricity undertakings in tne following manner :— 

Having fixed a definite figure for the life of the machinery 
and apparatus, the sum which is equivalent to its annual depre- 
ciation may be written off annually and debited to the gross 
profits, this book entry involving no withdrawal of money from 
the undertaking; or out of the gross profits, annual investments 
may be made of such sums as wiil, at compound interest, reach 
the amount of the original cost of the machinery and apparatus 
by the time that they are worn out. 

Let us presume that machinery and apparatus have been 
acquired at a cost of £100,000, and that twenty-five years has 
been fixed as the probable life. If it be decided to invest the 
depreciation fund in the undertaking, a sum of £4,000 should 
be debited annually for twenty-five years to ‘‘gross profits," and 
credited to machinery and apparatus, thereby reducing its book 
value from £100,000 at the start to nil at the end of the twenty- 
five years. Or, if it be decided to keep the depreciation fund 
intact and to invest it in securities yielding, say, 3 per cent., 
it will be necessary out of the gross profits to set aside annually 
the sum of £2,742 16s. Such annual investments bearing com- 
pound interest at 3 per cent. per annum will reach £100,000 
at the end of the twenty-five years. 

Turning to electricity supply undertakings, one finds that 
their development has been so rapid, and the working conditions 
have so greatly altered in so short a time, that no standard 
method has vet been agreed upon for dealing with the question 
of depreciation, and no definite course has been pursued either 
by companies or by local authorities. 


COMPANIES. 


The cost of maintaining the plant in a high state of efficiency 
is, of course, regarded as part of the working costs, and is 
assumed to be so dealt with. Plant, well maintained as it may 
be, must, however, gradually depreciate, and a time will come 
when the frequency and extent of repairs and renewals necessi- 
tale so heavy an item of annual expenditure that it is preferable 
to replace it with entirely new plant. It is suggested that the 
periods named below represent a fair approximation of the life 
of vae various classes of machinery and apparatus, &c., named : 


ESTIMATED YEARS or LIFE. 


Land and Buildings ... T ui .. 60 
Machinery and Plant :— 
Boilers - et is ud .. 20 
Pumps and Pipework ... € ... 25 
Conveyors... ... T -— .. 10 
Engines — ... sige г D e. 25 
‘Turbines... dis i v .. 20 
Dynamos and Alternators — ... Sid ШӘ 
Motors - ae iss i .. 20 
. Tools and Sundries _... T a. 10 
Accumulators  ... e re "m av. AS 
Transformers, Static ... Ds ae sa D 
Converters, Rotary... bs we 20 
Switching Apparatus and Instruments ... 20 
Meters ... 5 s T i^ .. 10 
Mains :— 
Armoured ... ist гез wes ma- 29 
Solid System — ... rm P .. д0 
Ducts hs n dn "T .. 30 


The ‘‘lives’’ set forth will doubtless provoke some criticism. 
With accumulators, for instance, it seems sanguine at first 
sight to give a life of fifteen vears. Further consideration 
shows, however, that for all practical purposes, with careful 
up-keep, the life given is merely that of the boxes containing 
the plates, connections, &c. There is no reason why a battery 
of accumulators should not last considerably longer than fifteen 
years if the plates are regularly renewed out of revenue. 


Reference has already been made to the alternative methods 
of dealing with the depreciation fund. Of those methods doubt- 
less the sounder is that which provides for the annual invest- 
ment, outside the undertaking, of such sums as will, accumu- 
lated at compound interest, represent from time to time the 
actual ageing of the machinery, apparatus, mains, &c. It is 
true that if this method were adopted, each extension of the 
undertaking would necessitate the raising of fresh capital, which 
would have to be subscribed either by the existing shareholders 
or by the general public. Although this might cause inconveni- 
ence, yet, nevertheless, it is urged that by this method а far more 
definite control would be established over the growth of the 
undertaking, and the shareholders would have the option of 
either investing or refraining from investing further capital 
in it instead of being compelled to do so through the invest- 
ment of the depreciation fund monies in it. 

It is also urged that should the course advocated be pursued, 
the coinpany with such an asset at its back would be in a far 
more favourable position as regards the issue of fresh share 
capital than it would be if it had invested its depreciation 
fund in extensions and was compelled to go to the public for 
more capital, at a time when a large proportion of its machinery 
and plant had become worn out. In support of this contention 
it is pointed out that in many undertakings not only is the 
existing plant written down in value in the balance-sheet, but 
since the balance so obtained does not exist in cash, it has been 
considered necessary to form a separate fund, called a renewals 
fund, which 1s retained as cash for the purpose of renewing 
such items as have an exceedingly short life, such as the track 
in à tramway undertaking. It seems to be unreasonable that 
profits should be debited not only with depreciation but also 
with contributions to a renewals fund. If the depreciation fund 
existed in readily convertible securities instead of being invested 
іп the undertaking for extensions and the like, it would be 
avallable, in the case of a tramway company, to renew the track 
as soon as the rails were worn out, and the monies otherwise 
placed to the renewal fund would have been distributed as 
profits. 

One, of course, gets back to the fact that for the purpose of 
extensions, fresh issues of capital would be required from time 
to time, and most directors would doubtless think it preferable 
to use the money which they had actually in hand before they 
made an appeal to their shareholders or to the outside public 
for further share capital. This indeed is the method that has 
almost universally been adopted by the electricity supply com- 
panies operating in the metropolis. 

So far, the formation of a depreciation fund in the narrow 
sense сї the word has alone been dealt with. The formation 
of such a fund, apart from the method of accountancy adopted, 
appears Lo be essential whether the company is working at а 
profit or a loss. In the event of its working at a loss for, let us 
suppose, the first few years, it seems only sound that before 
any monies are distributed as dividends, not only should the 
trading losses be made good. but the contributions to the de- 
preciation fund which otherwise would have been set aside 
should also be made. 

As regards the second item, to which reference has already 
been made as coming within the purview of the paper, namely, 
the provision of a general reserve fund, it seems to the author 
that, however wise the formation of a general reserve fund 
might be for the purpose of equalisation of dividends, it never- 
theless dces not rank as a strict necessity, as does a depre- 
ciation fund. Further, he does not agree with those who hold 
that such a fund is necessary for the purpose of providing 
against extraordinary expenditure due to unforeseen emergen- 
cies. Such emergencies are caused Бу accident in one form or 
another, and such risks should be fully insured against and the 
premiums regarded as part of the ordinary working costs. 

Lastly, there is to be considered whether a fund to cover 
antiquation should be deemed obligatory. Some contend that 
any great revolution in engineering methods which would cause 
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their present plant to become obsolete would necessarily carry 
with it its own advantages either in the direction of a great 
improvement in efficiency or in an extension of the uses to 
which electricity might be put. They contend that these ad- 
vantages, 1f really extensive, would in themselves more than pay 
for their adoption, and that unless a company could see its way 
to larger dividends by adopting an improvement, it would, of 
course, continue on the old lines. 

On the other hand, many hold that a radical improvement 
might arise which entirely superseded the existing methods of 
generation and distribution, but might not carry with itself a 
sutliclient margin of profit to cope with the dead weight of 
interest on capital expended upon superseded plant. 

The author does not share the latter view to the full extent, 


but, on the other hand, he thinks that no electricity supply . 
undertaking can be regarded as in a thoroughly sound positjon | 


unless some provision has been made in the direction of an 
antiquation fund. At the same time, this provision is, in his 
opinion, not one which would rank on the same footing as a 
depreciation fund per se, but is one which might wisely be 
contributed to out of profits as a sort of nest-egg for the future. 
A depreciation. fund should be built up whether the under- 
taking 1s working at a loss or not, while contributions to the 
antiquation fund need only be regarded as advisable when a 
concern is in a flourishing condition. 


LocaL AUTHORITIES. 


_ Capital expenditure required in connection with undertakings 
owned by local authorities is raised in the United Kingdom 
by means of loans upon the security of the general district rate. 
Repayments are secured by annual payments to sinking funds 
provided out of the revenue of the undertaking, and any deficit 
which may arise is met by a charge upon the rates. In the 
case of loans authorised by the Local Government Board the 
practice hitherto has been to allow a period of twenty-five years 
for the repayment of loans required for electricity supply under- 
takings. ‘This period is supposed to represent the average life 
of the various sets of machinery, apparatus, and of the mains, 
buildings, &c., upon which the capital expenditure is to be 
incurred. 

The method of arriving at the equated period, in common 
vogue, is to take the average of the lives, taking into con- 
sideration, of course, the different monetary values. When the 
rate of interest payable on the sinking fund is a comparatively 
low one, and the various periods are not greatly dissimilar, the 
result obtained by averaging the lives does not differ widely 
from the result obtained by calculating the true equated period. 
On the other hand, under other conditions which are quite likely 
to obtain in practice, the divergence may be considerable. In 
arriving at the true equated period of a number of loans, it is 
not sufficient to take the mean value of the lives of the assets 
and thus to ignore the compound interest question. The exact 
method is to arrive by calculation at a period of years such 
that, if the total amount of the various loans were repayable at 
the end of that period, the present value of that loan would 
be equal to the sum of the present values of all the separate 
loans repaid at their various individual periods. 

As stated above, the difference between the results arrived at 
by these two methods is not great when the rate of interest at 
which the sinking fund is invested is about 3 per cent., and 
when the different periods are not greatly dissimilar. When, 
however, the periods to be equated differ widely, or when the 
rate of interest is a higher one, considerable difference appears, 
as may be shown by the following example :— 


Let the loans set out below be obtained and be repayable 
at the expiration of the periods named :— 


£20.000 repayable in 60 years 
£30.000 »" SAU. oss 
£10,000 . $3 15 29) 
£10,000 99 э 10 ul 


The average ot the above periods is 31°43 vears, arrived at as 
follows :— | 


20.000 x 60 = 1,200,000 
30.000 x 25 = 750,000 
10.000 x 15 = 150.000 
10,000 x 10 = 100.000 
70.000 2,200,000 
2. 200.000 
70,000 SESS. 

The present value of £20,000 due 60 years hence at 3% is. £3.394:6 
я x 30.000 ,, 25 Н e 14.328:3 
be „ 10,000 ,, 15 a ik 6.418:6 
К ү 10,000 ,. 10 E і? 7,4409 


Total of loans £70,000 Total of present values | £31,582 4 
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To obtain the required equated period it is only necessary 
to calculate the number of years (л) at which £70,U00 would 
be due in order to have a present value of £31,5824 :— 


70,000 _ з 582-4 

1-03" 

log 70,000 – log 31,5824 
ча log 1:03 
n = 2692. 


In the past it has often been contended that in the case of 
local authorities no further provision for depreciation beyond 
the sinking fund payments is necessary in arriving at the true 
annual profits, owing to the fact that the annual contributions to 
sinking fund are such that by the time the plant has been worn 
out, the indebtedness in respect of the capital expenditure on 


“it will have been extinguished. The opponents of municipal 


trading have contended that further contributions should be 
made either from revenue or from the rate fund of such amounts 
as would provide a fund sufħicient entirely to renew the 
machinery, apparatus, mains, &c., without incurring fresh in- 
debtedness when the original ''outfit" is worn out. With this 
view the author does not agree, for if the undertaking at the 
end of the equated period will be free from debt by the opera- 
tion of the sinking fund, it will be then in just as good a 
position from the ratepayers’ point of view as it was when the 
undertaking was first begun, and there would be no reason why 
the further capital necessary to replace the worn-out plant 
should not be borrowed, and the undertaking continued on the 
former lines. 

Certain portions of the plant have shorter lives than others, 
and when they are worn out it is necessary to incur further 
capital expenditure in order to replace them. As, however, the 
sinking fund remains intact until the end of the equated period 
of twenty-five years, no portion of it is available for the 
renewal of the short-lived portions of the plant when they are 
worn out. We have carefully to consider what effect these 
circumstances have on the building up of the depreciation fund : 
should it make provision for the renewals of the short-lived 
portions of the plant in order to avoid the necessity for incurring 
fresh indebtedness before the original loans had been repaid” 
In this connection it must be borne in mind that although this 
difficulty arises in the earlier years under the system by which 
an equated period is given for repayment of all the capital 
expenditure, nevertheless, a corresponding advantage is gained 
in the later vears of the undertaking subsequent to the expira- 
tion of the equated period. The life of certain of the assets is 
considerably greater than the equated period of twenty-five 
years, so that after the expiration of the twenty-five years the 
total capital expenditure on this class of expenditure has been 
entirely wiped off, while no necessity arises for further capital 
expenditure in this direction till a later period. 

In the hands of a company the sinking fund provided out of 
profits would without doubt be drawn upon for the purpose of 
renewing any portion of the machinery and plant that may have 
worn out; but this is not possible in the case of a Jocal authority, 
whose sinking fund is earmarked for the purpose of the liquida- 
tion of a special loan. If any particular portion of the plant 
had only a life of ten vears, and was provided for by a tem. 
years’ loan, it is obvious that at the expiry of the ten уеагѕ and 
the wiping off of the original loan an amount could be re- 
borrowed to provide the new plant. The tendency of the Local 
Government Board is to divide up the loans into periods of 
life, and when this is done universally all will be plain sailing. 
In the meantime the difficulty arises in the case of all loans for 
equated periods. | 

It must be remembered that the annual contribution to the 
sinking fund in the case of equated loans covers the depreciated life 
of both short and long lived assets. and in the author's opinion a 
local authority should be permitted to re-borrow for the replace- 
ment of worn-out machinery, apparatus, &c., provided that such 
re-borrowings shall from time to time never exceed the amount 
contributed to the sinking fund, and provided that the term 
of the new loan should coincide with the “life” of the new 
plant. If this were permitted a local authority would be placed 
in the same position as a company in respect of its depreciation 
fund. 

The author's final contention. then, is that a local authority 
should treat depreciation exactly as a company treats it. It 
should set aside annually such sums as, properly invested, will 
enable it to wipe off the value of the machinery and plant at 
the end of its life. If the loan in respect of such machinery 
and plant is for a period similar to that of their life, then no 
further sum need be set aside annually. 1f, however. the loan. 
as in the case of some local authorities in the metropolis, be for 
a period of forty-two years, whereas the equated life of the plant 
was agreed to be twenty-five years, then the annual instalments 
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should be of such amount as would produce the capital sum in 
twenty-five years. The actual contributions to the forty-two- 
year sinking fund would be treated as part payments, and it 
would be necessary to set aside a further sum annually to bring 
the contributions up to a twenty-five years’ basis. To carry this 


illustration further it may be noted that to liquidate a loan of, - 


say, 2100.000 in twenty-five years requires an annual instalment 
of £2,742 los. (presuming an investment of 3 per cent.), whereas 
anly £1,219 4s. would be required if the loan were spread over 
forty-two years. 

RESIDUAL VALUES. 


To arrive at an absolutely accurate amount of annual contri- 
bution to a depreciation fund it would be necessary to determine 
the residual value of the machinery, apparatus, &c., at the end 
of their respective lives. In the case of land it, of course, 
remains, and the scrap value of machinery, apparatus, mains, 
&e., containing a fair amount of copper and other metals, is 
appreciable. As, however, a depreciation fund must in its 
nature be based upon an estimate, it has seemed to the author 
wise to regard the residual value as an item which the under- 
taking would have to the good at the end of the. respective 
lives, and one which to that extent would be in hand as a 
contribution towards the cost of new plant. 


DISCUSSION. 


ALDERMAN EwiNG МАТтНЕЗОХ, chairman of the Leeds Electric 
Lighting Committee, exhibited the diagram below, to show the 
plan which he had worked upon for several vears in connection 
witn engineering works and plant of various kinds. He thought 
it was мато to invest at 5 per cent. or 4 per cent. in а 
bank; the money had better be put into the business. Sup- 
posing it was determined that there was to be a depreciation 
fund at 3 per cent., the line a was the effect of depreciation. 
This was only an actuarial calculation, and must be taken from 
him as correct. This showed that a sum of £109,000 written 
off at 3 per cent. would at the end of 30 vears leave it at 
£40.000. In his own opinion he did not think it would leave 
so much nowadays. He did not know of any plant nowadays 
which, costing £100,000 originally, would be worth £40.000 at 
the end of 50 years. Anyhow, the figure would be assuined 


£s 
160,000 
" i p Se eee E 
120,00 ae or И 
| MEA -FLUCTÜATING-VALUE- —-- —: 
80,000 
40,000 
0 


Years. ° 


EXAMPLE OF DEPRECIATION FOR 30 YEARS. 


correct for the present. For the first few years it was all 
savings, but after then money was spent, and line B showed 
exactly what was spent. The mean value at any time was 
shown by the line c. The depreciation line was dragging it 
down, and the expenditure was dragging it up, so that, accord- 
ing to his theory, the assets were worth just as much at the 
end of the 50 years as they were at the beginning. There had 
been provided out of the earnings 3 per cent., with the result 
that the plant was in good order, and, in fact, the earning 
powers had been increased. In this percentage, be it 3. 4, or 
5 per cent., he included everything in providing antiquation, 
including contingencies and absolute accidents. , There was no 
Insurance society which would insure electrical machinerv.! АП 
the big ironworks in the country, such as Manchester, Shetteld, 
and Middlesbrough, set aside a reserve which enabled them 
to have a fund in their pockets for the purpose. With regard 
to the aucnor’s list of estimated уеагѕ of life, the period given 
for land was judicious, but he was distressed to see Mr. 
Hammond pntting aside as a small matter the depreciation of 
land. Personally he thought land would, in certain cases, de- 
preciate. For instance, in Leeds there used to be a flax industry, 
and huge buildings, &c., were put up. After a number of 
years tnese were all vacant, and when the time came it cost 
à considerable sum of money to pull them down in order to 
make the land valuable for agricultural purposes. Не dis- 
agreed with the policy of lumping land and buildings under 
60 years. How about a power house put up 20 vears ago for 
slow-running, or rope-geared engines, which had now to Бе 
altered tor turbines? ‘There were solid masonry foundations, 


1 Mr. Matheson has been inis-informed ; there are several.— Ep. Е.Е. 


&c., which would have to come out, and which would all come 
within Mr. Hammond's term of 60 years. He would not pre- 
sume to go into the question of purely electrical machinery, 
altnougn ne had his doubts about some ot Mr. Hammond's 
periods, such as 15 years tor accumulators. Boilers would have 
to be changed in about hait tne time given by Mr. Hammond 
as their lite. With regard to mains, everyone knew that the 
early rubber-covered mains had had to be taken out. He had 
heard no evidence that tne modern mains were failing, and 
it was to be hoped that we now had something permanent; 
but even then it was a daring thing to assume that they would 
last 25 or 50 years, because tnere might be a change ot system. 
lheretore, the question ot antiquation came in, and although 
а good price might be obtained for the old copper, this would 
not pay for the new mains. Generally speaking, he thought 
the ацишогѕ periods were all too long. Probably all the 
members of the Institution were interested as purveyors of 
electricity and as engineers, and not as consumers, and to all 
those who had the control of the funds he would say “Do 
not be in а hurry to reduce prices or to give anything to the 
public, or pay too big dividends. Collar all the money; dis- 
guise 1t in your books it you can, so that vou have a saving 
to fall back upon." "There was another thing to be regarded 
in connection with wear and tear of standby plant. ‘this 
probaniy was little used, comparatively with the other plant, 
and did not physically wear out. But it shared the fate of the 
other machinery in veing antiquated. Maintenance, he con- 
tended, was part of the depreciation, but Mr. Hammond treated 
it separately. The rewinding of a dynamo, for instance, would 
come out о, his (the speakers) depreciation fund, and accord- 
ing to his theory it would be collected at a and spent at B, and 
on the curve the two things balanced. This seemed to him 
what they should aim at. He agreed that it was not necessary 
to have a renewal as well as a depreciation fund. 

Мк. А. А. CAMPBELL SWINTON said that the great difference 
between the case of a local authority and that of a company 
was in the fact that a shareholder in a company put his money 
into the undertaking voluntarily, and at his own risk, whereas 
the ratepayers had no choice in the matter. Companies put 
aside for depreciation as much as they could—it was not always 
very much. Further, he was not at all sure that a company 
Наше to purchase by the local authority under the electric 
Lighting Acts would not have to hand over any depreciation 
fund under the terms of the purchase clause. Companies’ 
accounts were audited by the Board of Trade, and he was 
not at all sure that an arbitrator under the purchase clause 
could put the then value of the undertaking at a less amount 
than the value of the undertaking as it stood in the com- 
рапу'з books. People would probably immediately turn to the 
Tramway <Acts, a purchase under which had already taken place 
—under the Electric Lighting Act no purchase had taken place. 
But tramway accounts were not audited by the Foard of Trade. 
Furtner, tne Board of Trade did not audit electric lighting 
companies’ accounts in the interests of the shareholders, but of 
the public, the people who were going to purchase. Also, there 
was a very considerable difference in the wording of the pur- 
chase clause in tne two Acts. In both cases, it was the then 
value, but in the case of wie Electric Lighting Acts other 
circumstances had to be taken into account, such as the fact 
that the works were in a position for immediate operation. 
The oest system for small companies to adopt was to have 
no depreciation fund, but to pay for all renewals out of 
revenue, practically the system adopted by all the railway 
companies. 

Mr. H. SHerrey Price (Wheatley, Kirk, Price and Co., ex- 
pert valuers) said that denreciation was as much a matter of 
working expenses or establishment charges as amounts paid 
for rents, rates, taxes, coal, or any other similar item of 
expense, whether the undertaking was inunicipally owned ог 
in private hands. To include sinking fund with depreciation 
was, in his estimation, a wrong basis altogether. He did not 
propose to deal with sinking fund, which was purely a question 
of accountancy, and, furthermore, had already been fixed by 
Government, and could not therefore be changed. [t had been 
suggested that the correct way to arrive at a rate of deprecia- 
tion was by estimating the life of the plant dealt with. and that 
if this were easily done there would be no further difficulty in 
the matter; but he maintained that it was impossible to fix the 
hvpothetical life of an obiect with any degree of accuracy. 
He thought that the periods adopted by Mr. Hanimond were 
much too high—-probably from 30 per cent. to 50 per cent. too 
high, supoosing the plant was fairly maintained and no case 
of obsolescence or accident occurred: but. from his own experi- 
ence in estimating depreciation, extending over а period of 
thirty-five years and covering many iniilions in value, he on- 
fessed that he did not feel competent to fix a rate of deprecia- 
tion to cover more than a short period. It was easy to pre- 
sume that all would be kept in going order, but what about 
supersessioh by new inventions? How many thousands of horse-. 
power in the shape of engines and generators, which were not 
ten vears old, had been thrown out during the past two vears? 
and how many similar sets were there at the present momert 
in the market for sale at a low price, not from depreciation 
by actus] use, but from obsolescence? It was impossible to 
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construct a diagram or reduce to scale by varying percentages a 
scheme that would cover depreciation such as would justify 
an auditor in passing it through his profit and loss account. 
The only possible way that he knew of was to have the plant 
valued in the first instance at its full fair value as a going 
concern by am outside expert independent valuer, who could 
at the same time fix a rate that would last probably two or 
three years and no longer. At the end of that time it should 
be re-valued. The best method was that adopted by many of 
our large engineering firms, namely, to have. the same valuer 
make an annual inspection, say, for three, five or seven years, 
and then to make an entire re-valuation in order to test whether 
the percentages or allowances made or added had been correctly 
done. The matter seemed to him one of such protound import- 
ance that the cost, which would be only very trifling, should 
not be allowed to stand in the way of having an accurate balance 
sheet and profit and loss account. It was, in his opinion, 
wrong to ask either an accountant or an engineer to fix the 
rate of depreciation; the accountant had not the technical 
kuowledge, and the engineer, being only human, naturally would 
por put a heavy rate of depreciation, which would reduce his 
profit. 

Mr. W. В. Cooper pointed out that in Sir William Preece’s 
report last year upon the Bristol undertaking he left the 
figure of land blank, and his other figures were rather higher 
than Mr. Hammond’s. On the whole, however, he (Mr. Cooper) 
was inclined to agree with Mr. Hammond. At the same time 
he would suggest that the life should not be the same for a 
lighting station as for a traction station. With regard to local 
authorities, the question of short-lived assets was easily dealt 
with in the way suggested in the paper, but when the replace- 
ment of assets which for some reason or other had lost their 
life at rather short notice was necessary, the situation was 
rather difficult, perhaps on account of the Local Government 
Board. He would mention a case in point. А triple-expansion 
pump which had cost about £4,000 with boilers, and had been 
running for eight vears, had been put in by some genius so that 
the high-pressure cylinder never had more than 4010. of steam 
in it, and the intermediate cylinder was apt to run on the 
vacuum. Naturally it was a very inefficient pump. Alongside 
it was a lot of worn-out plant which it was decided to replace, 
and it was suggested that this pump might be discarded at the 
same time. ‘The new plant was to cost about the same amount, 
viz., £4,000, but the Local Government Board inspector would 
have knocked down the loan by something over £2,000, which 
would have made it impossible to instal the new plant. Con- 
sequently the triple-expansion pump was left as a monument to 
the genius who put it in. The only way out of these difficul- 
ties was to suggest a suitable course to the inspector, and 
adopt another when he had gone away. But perhaps the Council 
of the Institution of Electrical Engineers would take the matter 
up with the Local Government Board, and suggest some reason- 
able sort of course in such cases. 

Mr. W. W. Cook thought it should be made clear that there 
were two parties to depreciation: опе the engineer, and the 
other the accountant. During the discussion there had been 
rather more of the accountant than of the engineer. But the 
accountant was not concerned with the exact method of making 
depreciation as he was with the result. The exact method 
was a matter for the engineer, who had to make suggestions 
for alternative types of apparatus, which was largelv affected 
by the question of depreciation. To take a case: there might 
be a machine costing £400 lasting fifty vears, and one costing 
£30 lasting ten years. It depended upon which method of cal- 
culation was adopted as to which came out the cheaper, and 
it was very important to find out which was the right method. 

Mr. A. Н. Dykes. with regard to the depreciation of bat- 
teries: said that some local authorifies and companies, instead 
of putting by a sum for depreciation of batteries each year, 
arranged a maintenance contract with the battery makers. The 
question arose as to what this payment should be charged to. 
One auditor regarded it as insurance, and another took the view 
that it should be charged to repairs and maintenance. It did 
not seem to him to be a repair item at all, but should be a 
depreciation item. 

Mr. A. Watts said he was disappointed with the paper be- 
cause it onlv dealt with the fringe of the subiect of deprecia- 
tion, and only gave sufficient. information to convert either the 
local authorities or the Local Government Board—he was not 
quite sure which—to the author's own way of thinking. The 
paper was also unfortunate in that it seemed to him to convey 
the impression that the question of depreciation and the life 
of plant was only brought into consideration at the profit- 
earning stage in the life of the plant. "This was altogether 
wrong. His own view was that before апу plant or svstem 
should he recommended by an engineer, the lives of the various 
parts should be considered and a serious estimate made as to 
the life and the amount of depreciation that should be set 
aside each vear. He did not agree with the rather summary 
wav in which the author dealt with residuals. These were 
important in deciding between two classes of plant. Mains were 
an example of this. Both conduit and solid were given a life 
of thirty years. This might lead to a general adoption of solid 
mains, which were 10 per cent. to 20 per cent. cheaper than 


cable drawn into conduit. For an illustration he would take 
the diflerence at 10 per cent. Suppose £1,000 were spent on 
the conduit cable as against £900 upon the solid system; the 
amount to be set aside for depreciation would be £21 and £18 
per annum respectively; but if the residual on the cable were 
brought into account, a calculation, on the basis of 25 per 
cent. greater value in the case of the drawn-in cable, showed a 
final advantage of 16 per cent. in favour of drawn-in cable. As 
to whether the sinking fund should be outside the business or 
in it, he thought, depended upon the nature of the business. 
With electricity works it should go into the business, because 
it did not appear to be good finance to be borrowing money 
at one rate and lending it at another. With a business in which 
the capital account was closed, then the sinking fund should be 
invested. 

Mr. R. Нлммохр in reply, said he agreed with the remark 
of the last speaker that the paper only touched the fringe of 
the subject. He further entirely agreed with Mr. Watts that 
no depreciation fund was iok cally sound which disregarded the 
value of residuals, and he trusted that both Mr. Watts and 
himself would live to see the day when everybody would be 
agreed upon the life of electricity plant; when it would be 
possible to map it out and weigh in the residuals and do every- 
thing as if they were dealing with bank-notes or sovereigns. 
He would draw Mr. Watts’ attention to the fact that he did 
say in the lags that depreciation had to be faced, whether a 
profit or a loss was being made; that the first charge upon an 
undertaking was depreciation, and if a loss was incurred for 
some years, the depreciation fund would have to be made up 
to what it ought to be as if the undertaking were in the most 
flourishing position. Mr. Campbell Swinton’s point was one that 
all were trying to get some finality about. He himself had 
always felt that companies, although liable to purchase, should 
set aside a depreciation fund which roughly represented the 
ageing of the plant, but Mr. Swinton raised the point that the 
local authority might claim that fund in 1931. The words in the 
Act, however, were clear: that the local authority might pur- 
chase upon the then value of the plant, machinery, and apparatus, 
consideration being had to the fact that it was in a position to 
give a supply. That was to say, the undertaking was to be 
bought as a going concern. He could not conceive that an 
arbitrator would say that a depreciation fund of £100,000, for 
instance, should be handed over also. In reply to a question 
asked by Mr. Matheson with regard to the last paragraph but 
one of the paper, he explained that he had assumed that the 
interest payable on the loan was one of the working expenses. 


The following remarks were communicated :— 

MR. Jonn Prace (Wheatley, Kirk, Price, and Co., expert 
valuers) said that it would be seriousand dangerous to adopt as 
tenets all the matters put forward in the paper. The paper 
seemed to have got into what one might call the ** accountancy 
grcove," suggesting that the value of the plant, machinery, 
&c., should be written off according to rates to be standardised 
and used, irrespective of what the plant was and how it was 
maintained. No two stations or manufactories would keep their 
plant up te the same degree of efliciency, and a standard de- 
preciation could not be adopted. Even if certain standards 
were adopted, there would-be great chance of them being wrong 
in themselves, for no accountant could fix the proper initial 
ccst of the item in question. In many cases money was ex- 
pended without any thought of econcmy, and if this expenditure 
were taken as the basis on which to write off or depreciate it 
would in principle be wrong. In dealing with the question 
of depreciation generally when applied to manufacturing con- 
cerns, he expressed the same opinicn as Mr. Price, to the effect 
that there should be regular inspections by qualified engineering 
valuers. It was dangerous and imprudent to couple the depre- 
ciation as allowed by accountants with that which should be 
allowed on the plant, machinery, &c.; the latter could not be 
fixed bv anv rule, but must be applied on close investigation 
and examination on the spot in a manner which many indus- 
tiial concerns were now adopting. 

Mr. J. Horace Bownen (Borough Electrical | Engineer. 
Poplar) referred first to Mr. Hammond's opening remarks, in 
which he assumes a life of twenty-five years for machinery, 
apparatus, &c., costing, say, £100,000, which if invested in 
the undertaking would necessitate the provision of an annual 
sum of £4.000 for depreciation, but, on the other hand. if in- 
vested in securities at 3 per cent. would only require the pro- 
vision of an annual sum of £2,742 16s. "The tabular statement 
on p. 763 worked out by Mr. Bowden illustrates the difference 
between the two systems during the various stages of the life 
of the assets. 

In the event of a realisation of assets at the expiration of. 
sav, twelve vears, the depreciation fund in the second instance 
would be £9,000 less than it would have been if the first 
system had been followed out, and at no period until the end 
of the twenty-five years will sufficient provision be made unless 
the interest on the investment be placed to revenue account.! 
Mr. Bowden presumes that the rate of 3 per cent. is merely 
figurative, and that in actual practice a company would invest 


1 This is done in the case of large industrial undertakings. — Ep. F.F 
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Invested in undertaking. Invested in securities. 


Annual Provision Annual Provision 

Year. sum. to date. Year. sum. to date. 
1 £4,000 £4,000 1 £2,743 £2,743 
2 4,000 ... 8,000 2 2,825 5,568 
3 4,000 ... 12,000 3 2,910 8,478 
4 4,000 16,000 4 2,997 11,475 
5 4,000 20,000 5 3,087 14,562 
6 4,000 24,000 6 3,180 17,742 
7 4,000 28,000 7 3,275 21,017 
8 4,000 32,000 8 3,373 24,390 
9 4,000 36,000 9 3,474 27,864 
10 4,000 40,000 10 3,579 31,443 
11 4,000 44,000 11 3,686 35,129 
12 4,000 48,000 12 3,797 38,926 
13 4,000 52,000 13 3,911 42,857 
14 4,000 . 56,000 14 4,028 46,865 
15 4.000 , 60,000 15 4,149 51,014 
16 4,000 . 64,000 16 4,273 55,287 
17 4,000 68,000 17 4,401 59,688 
18 4,000 72,000 18 4,534 64,222 
19 4,000 76,000 19 4,670 68,892 
20 4,000 80,000 20 4,809 73,701 
21 4,000 84,000 21 4,954 78,655 
дә 4,000 88,000 99 5,109 83,757 
23 4.000 92,000 23 5,255 89,012 
24 4,000 96,000 24 5,413 94,425 
25 4,000 100,000 25 5,575 100,000 


at a similar rate to the interest paid on their own debentures. 
He suggests the formation of a fixed standard of depreciation 
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of electrical assets under the auspices of the Г:Е.Е., to 
be made compulsory by the Local Government Board and 
the London County Council. He is at a loss to understand 
why Mr. Hammond places the life of turbines on a lower 
estimate than reciprocating engines, for, according to the state- 
ments of the turbine builders, the wear and tear is consider- 
ably less than is the case with engines. This communication 
also raises the question of the treatment of sums paid for spare 
parts. Should these be included in spare capital in the alloca- 
tion of the plant that they are subsidiary to, and thus depre- 
ciated in a similar manner? Mr. Bowden contends that they 
should not be provided out of revenue, as at present insisted 
upon by the sanctioning authorities, and finally that no provision 
need be deemed necessary for the depreciation of land. 

Mr .T. C. Parsons wrote that some few months ago he had 
t» make a report to his committee on the subject of deprecia- 
tion, and got a good many figures with regard to the life of 
plant. He found that in many cases boilers put down twenty 
to twenty-five years ago were still working at the original pres- 
sure, and were being passed as satistactory by the insurance 
companies. Cables which had been laid fourteen to eighteen 
years were still quite good. Dynamos and motors were still 
running after twenty-five years. He put forward the following 
figures as safe for life and residual value. 


Life. Residual value. 


Machinery Mu Sn ni 27 6 7 
Accumulators ... ЕТ ке 15 10 7 
Mains "T m гея 30 15 5 
Motors . m кт vis 25 —— 9 7 
Meters |... ah s i 12 5% 
Instruments ... B a 12 577 


“ FLEXIBLES,” WITH NOTES ON THE TESTING OF RUBBER 


(Continued from paye 722.) 


OXIDATION OF RUBBER. 


HE formation of resinous bodies from unvulcanised rubber оп 

exposure to the air was first observed by Spiller.’ These oxi. 
dation products are known as Spiller’s resin. Burghardt? states 
that the amount of oxygen taken up or combined with the rubber 
is an index of the amount of deterioration which it has under- 
gone, and quotes the analysis given in Table V. in support of 
this view. 

TABLE V. (BURGHARDT). 
Oxidation of Rubber as an Index to Deterioration. 


Sample number. 


| 1 2 | 8 4. 5 

| | | 
Carbon к aq 89°27 87:50 77:91 72°53 64:00 
Hydrogen ki 12:13 10-00 . 10:33 11:31 9:26 
Sulphur . Nil 2°50 5:12 1:97 2°28 


Oxygen  ..  .. Nil Nil 6:61 | 14:19 ' 24-46 


| 


No. 1. Pure caoutchouc from Para. 

No. 2. Theoretically vulcanised elastic thread. 

No. 3. Vulcanised elastic thread perfectly sound. 

No. 4. m » » damaged, but still elastic. 
No. 5. Уз 5i », brittle and very hard. 


Thomson,? who investigated the subject, further observed 
marked oxidation, especially at higher temperatures. 

A detailed examination of samples of flexibles which have been 
in use for a number of years shows that the vulcanised rubbers 
seem to have suffered most, but that the pure rubber also has in 
many cases perished considerably. ‘This perishing, due to oxida- 
tion, although it no doubt takes place more rapidly in the high 
temperatures in the immediate vicinity of the lamp-holder, and 
to a lesser degree at the ceiling rose also, affects the whole of 
the cord, and in the author's view puts a limit of from ten to 
twelve vears as the safe life of an average flexible of good 
quality under favourable circumstances. The use of oxidised oil, 
recovered rubber, and other rubber substitutes, will shorten the 
life of the flexible in proportion to the quantities of these sub- 
stitutes that are present. 

There is no doubt that oxidation plays a prominent part in 
the deterioration of flexibles in warm situations, and it would 
be interesting to know if the ''reinforced cord” used in the 


| Journal of the Chemical Society, vol. 3 (new Series), 1865, p. 44. 
2 Thorpe’s Dictionary оу Applied Chemistry, vol. 2, p. 320. 
3 Journalojf the Society of Chemical Industry, vol, 4, 1885, p. 710. 


United States— consisting of a filling of rubber or bitumen which 
makes up the cord to circular form and completely encloses the 
insulated conductors—conduces to the longer life of the actual 
insulation by excluding the oxygen. 

Recovered Rubber.--Recovered rubber undergoes vulcanisation 
just like fresh rubber, but it is not devulcanised by the recovery 
process; indeed, the sulphur of vulcanisation is increased rather 
than lessened. Consequently samples containing a large per- 
centage of recovered rubber have usually a high coefficient of 
vulcanisation, so that if the hysteresis loops (fig. 8), or the 
elongation tests do not point to over-vulcanisation, ws high 
coeflicient may usually be taken as indicating the presence of 
recovered rubber. This is not always the case, as the recovered 
rubber may have been prepared ‘from articles having a low co- 
etticient of vulcanisation. 


Errecr or Hrica TEMPERATURE ON RUBBER. 


The high temperatures attainable in lamp-holders have already 
been discussed. Under the influence of high temperature rubber 
develops many defects, of which the following are une chief :— 


(1) Loss of strength or cohesion. 

Rubber with a comparatively low coefficient of vulcanisa- 
tion is liable to develop this defect, particularly if the 
time for vulcanisation has been shor}, as is not unusually 
the case with tlexibles. 


(2) Hardening with brittleness. 
This defect appears in rubbers containing white substitutes 
(chlorosulphides), but more commonly is due to the 
presence of a considerable amount of free sulphur. 


(3) Stickiness and darkening in colour. 
This defect is associated with rubbers, containing mineral 
oils, large quantities of recovered rubber, or large pro- 

portions of sulphide substitutes. 


In order to test the effect of high temperature on pure and 
vulcanised rubbers, a number of samples of vulcanised rubber, 
about 3 in. long, were placed in an electrically heated oven, and 
kept continuously at a temperature of 100 to 105° C. Three 
samples were withdrawn each day, and tested, for breaking load 
and extension. As may be anticipated, it was found that the 
pure rubber was quite unable to withstand this temperature, and 
melted. The vulcanised rubber rapidly deteriorated both in 
tensile strength and percentage elongation. 

A further series of deterioration tests on C.M.A. vulcanised 
rubber was carried out at 100° F., but did not yield consistent 
results. The tests were therefore repeated at 1509 F., and the 
results are shown graphically in Fig. 7, the points plotted 
being in each case the mean of three experiments. The rise in 
Curve А is curious; it was found that this same material, when 
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sealed up in glass tubes filled with carbon dioxide and main- 
tained at 150° F., had at the end of four days a percentage 
extension of 550 as against an initial value of 450, while at the 
end of twelve days it had only fallen to 400, and throughout 
the test the breaking stress remained constant at 960 lb. per 
square inch. Firm C's samples (see Curves C and D, Fig. 7) 
when heated in carbon dioxide under the above-mentioned con- 
ditions had an initial breaking stress of 1,280 lb. per square 
inch, which fell at the end of twelve days to 960 lb., and in the 
same period the percentage extension decreased from 500 to 400. 
In these cases three experiments were made for each point, and 
gave very consistent results, but & fuller knowledge of the con- 
stituents of the compounds is required to interpret them correctly. 
The results of all these experiments would appear to indicate 
that :— 

(1) The greater part of the deterioration is due to oxidation. 

(2) A certain amount of deterioration goes on in the absence 
of oxygen, and possibly some change in the state of the vul- 
canisation may take place. 

(3) Although the rate of deterioration is fairly constant over 
a considerable period, it would be advisable to extend the dry 
heat test over a longer period than one hour, which is the 
.present practice. 

(4) An extension test after а period of heating at 1509 F. 
is desirable to discriminate as to the probable durability of the 
materials employed. 


The question as to which of the two classes of rubber gives 
the best results in such a high temperature is a debatable one. 
The author favours the view that pure rubber is best suited for 
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Breaking stress in lbs. per sq. inch at original area. 
Percentage extension of rupture. 


Time in hours. 
Fic. 7.—ErrFECT OF HEATING VULCANISED RUBBER AT 150? Е. 
Curve A, Breaking stress C.M.A. flexible, Firm D. 


» 3B, Per cent. extension ,, s T 
; С, Breaking stress AS ii Firm C. 
», Р, „Рег cent. extension ,, M 5 


high temperatures, since if it does soften and melt, it is ab- 
sorbed by the cotton surrounding it, whereas in the case of 
vulcanised rubber it becomes hard and friable and disintegrates 
on bending. 


‚ HxsrEREsIS or RUBBER. 


J. C. Shedd and R. L. Ingersol, experimenting with rubber 
bands, found on gradual stretching and releasing that if the ex- 
tensions and retractions are plotted on a base of load, a com- 
plete hysteresis loop is obtained. They investigated the elastic 
limit of rubber, but the data attached to their curves are in- 
complete, so they are not reproduced here. 

The following experiments on the mechanical hysteresis effect 
in rubbers were carried out by the author and Mr. R. K. Keer. 
The rubber to be tested was in the form of strip, and was sus- 
pended from a clip and loaded directly by means of weights; 
the length between two marked points was measured on a 
vertical glass scale behind the rubber. Throughout the ex- 
periments the room temperature was 619 F. Experiments were 
made on C.M.A. vulcanised rubber stripped from flexibles sup- 
plied by four separate firms. In all three cases the insulation 
consisted of—Pure rubber, rubber separator, and vulcanised 

| Physical Review, vol. 19, 1904, p. 107. 


rubber. ТҺе thickness of these layers and their composition 
appear to vary in the three makes. Ав, however, the load is 
plotted in pounds per square inch, calculated from the actual 
loads and the initial areas of the strips, the test is on a common 
basis as far as dimensions are concerned. The results are 
shown graphically in Fig. 8, together with the results for material 


300 


Extension in percentage of original length. 


0 100 200 300 400 500 
Stress in lbs. per sq. inch of original area. 


Fic. 8.—Hysteresis Loops rog C.M.A. Fiexreces 40/36. 
A=Firin A, breaking load 590 lbs. per sq. inch. % Extension on rupture 375. 
35. 


= p» © , » 140 ,, » n 99 „э 
С= „ С * » 440 ,, » *: » ” 325. 
D= , D " » 650 ,, 366. 


Samples sold as being equal to C.M.A. Tnediation. (1. ) and ‘Non. Ausocla tion Wire 


(П. and IIE) :— 


E Breaking load 540 Ibs. per sq. inch. % Extension on rupture 129. 


” » 140 » » » ” T 162, 


Ш. » ” 370 ,» „ » » 99 91. 


Note.—The percentage extensions on rupture are worked out from results given 
iu Appendix D for C. M.A. flexible in which a 12-in. length was stretched to the 
breaking point in about 2 minutes The extension on samples I. to III. was 
measured in the same way. 


purporting to be of equal quality to C.M.A., but which an 
analysis showed to be composed of low-grade ingredients. Fig. 9 
shows a set of similar curves for American ''Code"' wire. 

The author suggests that by arrangement with the Cable- 
makers’ Association a standard hysteresis loop might be arrived 
at for given grades of insulation. Such standard loops would 
to a very considerable extent serve as vulcanisation standards, 
and would secure the necessary physical properties of the 
material which give an indication of its durability, while they 
would further undoubtedly conduce to uniformity of manufac- 
ture. The apparatus required is simple and inexpensive, and 
the test is quite easy to carry out. 

With regard to the relative merits of the hysteresis method, 
and the measurement of the permanent set on a sample that has 
been stretched a given length for a certain number of hours, 
the hysteresis test is certainly more trouble to carry out, but 


Extension in percentage of original length. 


Stress in lbs. per sq. inch of original area. 


Fic. 9.— HYSTERESIS Loops ОЕ AMERICAN “Cope Wire.” 


Cy Old code length. Broke at 48 Ibs. per sq. inch. 

Cy New code (insulation in form of tube 1 inch long). 
Cy Old code T 5 jà 9x 
Broke at 301 Ibs. per sq. inch. 


the results are available in а much shorter fime, and further, 
all the conditions of the test may be easily defined, whereas 
with the elongation test a good deal depends upon the rate at 
which the rubber is initially stretched as to its subsequent 
behaviour. Much more information is obtainable from the 
hysteresis test than from the other; for instance, the amount 
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of extension under small loads and large loads, which gives a 
good indication as to the state of vulcanisation of the sample, 
the amount of recovery as the load is removed, and at the end 
of the test the amount of permanent set can be measured as 1n 
the elongation test. 


THE STRETCHING OF RUBBER. 


Apart from the hysteresis test, the stretching of rubber in the 
author’s view forms one of the best guides as to its quality at 
the outset, and also affords an indication as to its probable 
lasting qualities. It is curious that with the single exception 
of the test for Para rubber tape in the French Regulations, the 
stretching test is omitted from the official regulations, not only 
in this country, but also in Germany and the United States. 

The effect of varying degrees of vulcanisation on the tensile 
strength and elongation of Para rubber has already been dis- 
cussed (see Fig. 5). Rubber when under tension flows freely, 
and experiments were undertaken in order to ascertain what 
influence the dimensions of the specimen employed had on the 
calculated breaking stress per square inch. A consideration of 
the results for ‘‘cut’’ strip shows very clearly the diminution 
in tensile strength and increase in elongation in this material 
when tested across the grain instead of with the grain. When 
tested across the grain, the specimens begin to fail by opening 
transversely at the edges, while with the grain they thin out 
first at the centre, where a slit develops. In general within the 
limits given the disturbing effect of the dimensions is not very 
large except in the case of width; very wide strip should be 
avoided owing to the difticulty in clamping it so that the stress 
is evenly distributed. Tested with the grain, cut rubber strip 
had a breaking stress in the order of 150 lb. per square inch, 
with an elongation in the neighbourhood of 50 or 60 per cent. 
near the breaking stress. Across the grain, the breaking stresses 
averaged about 65 lb. per square inch, and the elongations 
approached 200 per cent. Most of the samples of spread strip 
had breaking stresses of about 90 lb. per square inch, and elonga- 
tions approaching 600 per cent. at the breaking stress. Another 
set of experiments showed that a reduction in the amount of 
sub-permanent set went on for several days after testing, and 
that the amount of permanent set increased with the time the 
specimen was under tension, and also depended upon the rate 
at which the stretching takes place. А reference to the stretch- 
ing tests now in use shows that these facts have not been con- 
sidered in drawing up these tests. There does not seem to be 
any gain in measuring the ‘‘permanent set’’ a number of hours 
after release. 

TESTS ON COMPLETED FLEXIBLES. 


In the spring of last year, at the instance and for the infor- 
mation of the Wiring Rules Committee of this Institution, the 
author carried out a series of tests on complete flexibles in the 
laboratories of the Municipal School of Technology, Manchester. 

The following samples of twin flexibles were submitted for 
tests :— 


Test piece | 
reference Size. | Description of insulation. Firm, 
number. | 
—— eg o NOR E" 
1 ' 85/40 | Thin V.LR. ... " " А 
2 . 35/40 LEE. ooon a A 
3 | 3538 | VLR. иЕе T 
4 23/36 C.M.A. ... E "t к 
5 + 2336 | CMA., Class IL — .. | В 
6 | 35/40 | Double pure rubber ... . | B 
7 | 85/40 | Single pure rubber ... Vis | B 
8 ' 85/40 Double pure rubber ... TE С 
9  ' 8540 | VLR ..  .. .. aa C 
10 | 35/10 C.M. A., single pure rubber ... C 
111  , 8538 | V.LR. ..  .. о... B 
113 | 35/38 =| VLR. ... ses "T js D 
| 
алии D 


1 Samples five years old in use in the School of Technology, Manchester, 


_LE.E.=to specification of the Institution of Electrical En- 
gineers, 
C.M.A.=to specification of the Cable-makers Association. 
V.ILR. =vulcanised indiarubber. 


(1) Tests for Tensile Ntrength.-—These tests were made on a 
horizontal Buckton machine reading down to 10 lb., two speci- 
mens of each sample being tested. The results are given in 
detail in Table VI. The test piece was short-circuited at one 
end, and about two inches at each end were tightly lapped 


with several layers of black tape. The taped ends were held in 


' the jaws of the machine with an initial length of one foot of 
flexible between them. This method of grip was found to be 


quite satisfactory. A small incandescent lamp was connected in 
series with the tlexible under test to some cells with the object 
of showing by the extinction of the lamp when the copper 
conductor broke. | 


Taste VI. 


Mechanical Strength of Flexibles. 
—————MÓ 


Bending test on 
d | counterweight fitting. 


Number of times up 


| 

| h 
Test piece ` | Breaking loa 
| 


Reference No. ' S IR and down over 14-inch 
: pulley. (Up and 
down = 1.) 
„сызса с | "— 
a | l fT) 
1j , 85/40 | \ 93) 58, 850 
a | | (127 | 
25 | 35/40 | | 138 | 181,470 
a ; 
35j , 35/38 Uo iJ 54,370 
a | T | 104 \ т 
4 3 ` 28/36 | 82 j 70,181 
57 ^ 93/80 | 
bf | 3x9 | d s: 130,699 
65) | 85/40 i 105,262 
| 
za) | 123 ; 
TS j | 35/40 U 16 200,930 
a a | / Р” í 
8%) | 85/40 | {160} 117,952 
95 | 85/40 | dei 17,736 
a) | | | 98 | 
10% f | 35/40 | {19 1) 9,560 
п} зува ; {1% | 265,294 
| | 
120 | 85/38 { 105] 340,000 
Special Gymp — | — 1,500,000 
flexible | | (still unbroken) 


| | 

--———————————————————————— 

A consideration of Table VI. shows that the breaking force 
varies a good deal with different specimens of the same sec- 
tional area. This is probably due to the way in which the twin 
conductors are twisted together, for if one is slightly shorter 
than the other it will bear a larger proportion of the load. 
The tests show, broadly speaking, that flexibles of the sizes 
submitted will break with about 100 lb. when new. This is 
very much in excess of any load they are likely to be called 
upon to bear. As might be anticipated, the copper in nearly 
every case breaks before the rubber. It breaks very cleanly 
right across all the strands with a considerable reduction of 
area, hardening, and loss of flexibility. In the case of C.M.A. 
flexible supplied by two different firms the rubber broke first. 
Where the copper breaks first and the load is removed, the 
rubber will contract and bring the broken ends of the wires into 
contact, and so give rise to arcing. This is not very likely to 
occur in practice, but the author finds as a result of the next 
series of tests, referred to in detail later, on repeated bend- 
ing through a right angle at a lamp-holder, that the copper in 
this case also breaks first, and that the broken ends are almost 
invariably pulled together again by the contraction of the 
rubber when the weight of the fitting is taken off the cord. 
The average percentage elongation before rupture on a 12-in. 
length was 25 per cent. Test pieces Nos. 11 and 12 were cut 
from flexible that had been in use in the School of Technology, 
Manchester, for the past five years. The tests show that prac- 
tically no deterioration as regards tensile strength has taken 
place. There was, however, a notable decrease in the per- 
centage elongation (12 per cent.), due doubtless to the hardening 
of the insulation, and to the slack in the twisting being taken 
up by the weight of the fitting. It may possibly also be due 
in part to the hardening to which copper is subject if left 
for a long time under even moderate loads. The author felt 
that а dead load test would be preferable, and Tables VII. 
and VIII. embody the results of a number of tests of flexibles 
of different grades carried out with а Salter spring balance. 
The flexibles were attached to lamp-holders at either end, and 
were knotted at the back of the cord grips, which were screwed 
up tightly. This form of grip proved quite satisfactory, the 
tension being put on by means of а screw and wheel nut. 

(2) Bending Test оп a Counterweight Fitting.—One of the 
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severest conditions that a flexible conductor has to meet in house 
installation work is its use on an ordinary counterweight fitting. 
An apparatus was arranged to simulate as nearly as possible К 
bending met with under working conditions. The flexi е 
was drawn down by an attachment to a small motor, an 

drawn up again by the counterweight once 1n each revolution 


Taste VII. 
Tensile Strength of Flexibles.—Second Sertes. 
SINGLE FLEXIBLES. 
| -— , Breaking 
есше Size. | Description. load in lbs. 
41 | 61/0:006 : V.LR. Glacé 71 
43 61/0006 | V.LR. Silk 11] 
42 35/0°006 V.I.R. Glace Я 44 
44 85/0006 | V.LR. Silk 49 
46 35/40 Special thin V.I.R. Glacé 39 
18 |— 85/40 | Ditto Silk 29 
4T | 40/40 | Ditto, ditto 60 
45 | 10/40 Ditto, Glacé 55 
49 | 23/86 | C.M.A. Silk 45 
' 23/86 C. M. A. Glacé 42 
51 ' 40/36 | C. M. A. Silk 14 
59 | 40/36 | C. M.A. Glacé 70 


TENSILE STRENGTH OF BARE CONDUCTORS. 


| | | 
Size. | Description. | EE | Firm. 
epee с "m x rat 3 mom 0. - — | 
“ 40/36 | Tinned 68 | B 
40,36 i » | 69 А 
23/36 | i5 38 | B 
23/36 | К 38 | A 
35/40 | Pure copper | 23 | B 
70/40 OC 48 B 
100/40 Ar NE 72 | A 
95/0000 | » 38 B 
61/0000 | » » 67 | B 


= ——— 


of the motor. The motor, which was 1/12 h.p., was fed 
through the flexible under test, and the revolutions counted 
until a breakage occurred in the conductor, when the motor 
stopped. The following are the particulars of the apparatus :— 
Diameter of porcelain pulley, 15 in. ; length of pull, 6 in. ; we'ght 
of counterweight, 13 lb. 

The results are incorporated in Table VI., and are certainly 
surprising as the extent of the endurance of flexibles under 
such conditions. Since the conclusion of these tests the author 
received from Mr. Mervyn O'Gorman a specimen of special 
“Gymp” flexible. After runniug over 1,600,000 times up and 
down over the counterweight pulley the condition of this 
flexible was, as far as one could see, quite unaffected, and the 
attempt to break it was abandoned. The author understands 
that this material costs about £60 per mile, and the resistance 
is very high, amounting to 1°70 ohms per yard of double con- 
ductor on the specimen tested. In connection with lifts and 
hoists, when the ordinary flexible gives a good deal of trouble 
the use of "Gymp" flexible would appear to be advantageous. 

Bending Tests through a Right Angle.—Flexibles in mills and 
factories are subjected to frequent brushing to rid them of ad- 
herent dirt, and this entails bending at the lamp-holder, also 
counterweight fittings are usually adjusted by grasping the 
lamp shade with а similar result. In order to ascertain the 
effect of repeated bending the author tested about sixty varie- 
ties of flexible in the following way. Five lamp-holders were 
mounted in а line on а wood batten with а short length of 
flexible depending from each, to which a jb. weight was 
attached. The ends of the flexibles in the lamp-holder were 
connected in series, and a small motor (1/12 h.p.) was fed 
through this circuit. The motor was arranged to rock the lamp- 
holders through a right angle about the ends of the cord grips 
as centre once each revolution. When a conductor broke the 
motor stopped, and the reading was taken on the revolution 
counter attached to the motor. The flexibles were carefully 


1 . j j 
о mE are composed of flat copper strips, 10 mils wide and 1:5 mil 
мек. These strips are each wound in a close spiral around а separate silk cores 


and 21 of these are х е k 
ee are then stranded together in sets of seven to form the complete 


ELECTRICAL ENGINEERING 


May 2, 1907. 


inserted, and treated as far as possible in the same way, and 
a selection from the results are given in Table VIII. 


TABLE VIII. 
Bending Test through a Right Angle at а Lamp-holder. 


M = 285 
@ ы is bo 3 
a 4g (Fes 
Ф = |чз "y m 
g E Size of Ba 5 8 а Description of insulation 
8 п | conductors. | g% |g 2 5. and finish. 
= 03 12 о, В 
2 © ёа яя 
29 99 360% 
E 4 ^ 
101 | 61/:006 21/18 135 1,680 | V.I.R. glacé twin twisted 
128 | 61/:006 — 86,810 | V.1.R. workshop 
132 | 61:006 == 8,250 У.І. К. glacé circular twin 
102 | 35/-006=1/20 | 93 780 | У.І. К. glacé twin twisted 
119 | 35/:006 101 3,680 | V.I.R. silk twin twisted 
131 | 35/:006 — 7,050 | УІ. К. circular twin 
104 | 35/40 68 9,880 | Special thin V.LR. silk 
twin twisted 
196 | 35/40 127 91,860 | Special thin workshop 
197 | 85/40 97 2,470 | Special thin silk circular 
twin 
108 | 23/36 .| ве | 2,500 | C.M.A. silk twin twisted 
118 | 23/36 = 1] 870 | C. M.A. glacé 
194 | 23/36 _ | 410|C.M.A. glacé 
107 | 40/36 134 | 5,010 | C.M A. glacé 
116 | 40/36 Et | 6,980 | C. M.A. glacé 
130 | 40/86 — |154,990 | C.M.A. workshop . 
150 | 40/36 | 2,490 | C. M.A. silk twin twisted 
103 | 70/40 121 3 600 | Special thin V.LR. silk 
| twin twis 
125 | 70/40 — | 26,140 Spe thin V.I.R. work- 
shop 
135 | 70/40 -— 1,690 Special thin V.L R. circular 
154 36/38 = 2,310 Twin circular silk, 2,000 
megohms 
155 | 36/38 — 2,110 | Twin circular glacé, 39 
| megohms | 
156 | 64/38 _ | 44,500 | Twin twisted silk, 20 
megohms 
Twin twisted glace, 39 


157 | 64/38 = 3,190 
| megohms 


It will be noticed that considerable differences exist in the 
behaviour of different conductors of the same sectional area 
and gauge of wire. This may, of course, be due in part t 
differences of manufacture or material, but the author is Ш 
clined to attribute it to the position of the flexible le : 
entered the cord-grip and where the bending took place. 1% 


Taste IX. 


Dielectric Strength of Flexibles. 


; ; mE 
b m | ul 
$i B. | ЁШ 
on : чч C 1 — ‚ 
9 z | par | ae Nature of insulation from 
FERME © c | HE observations. 
» S | anu | 2 Ф 
28 | 33 | 83 
È BE А pnm" 
1 16 . 8,000 | Cotton over conductor Mn d 
2 17 | 21,500 | Pure rubber, two layer al 
| ways А th 
3 | 97 | 24,200 | V.LR. separator and pure rubber" 
| | longitudinal joints " 
| » 993.300 V and pure Т”, 
4 | 84 93,300 | V.LR. separator No colt! 
| Poor and оуегсшге. 
| next conductor Te 
5 35 | 26,000 | V.LR. separator and оп Sa cot 
| | | good quality. No co 
| ductor | 
6 19 21,000. Pure rubber, two layers single aë 
т. 8 5,100 | Cotton braid, cotton YATS 5 sondu” 
i | Cotton пе t со 
ure rubber. laver pure п 
g | 24  . 25,000 ' Cotton braid, double layer P 
| | | Cotton next conductor rubber 
9 . 34 | 22,000 | V.LR. separator and PE "re ro 
10 , — 32:0. Cotton braid, single ee Р 
| | | Сооп next con Ы otton 7" 
11 | 94 | 20,000 У.К, and sepaje braided Fi 


conductor. oubl 
|; — years old 
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two conductors may have the axis of their cross-sections at right 
angles to the axis of bending, or parallel to it, or in any 
positions intermediate to these. In practice any of these posi- 
tions may be dealt with, and the figures given may therefore 
be taken as an indication as to what might occur in actual 
work. 

(3) Dielectric Strength.—The samples were first subjected to 
the insulation test as set out in the 1903 edition of the Wiring 
Rules. In the tests, the details of which are embodied in 
Table IX., the flexibles were suspended from supports 3 ft. 
apart, and were at their centres about 4 in. from a pan of boil- 
ing water 14 in. in diameter. All the samples submitted suc- 
cessfully withstood the I.E.E. test, and were afterwards tested 
with a gradually increasing alternating current voltage until 
they broke down. 


TESTING OF INSULATION. 

Table X. gives the puncture voltage, insulation resistance, 
and electrostatic capacity of some American cables containing 
definite relative amounts of rubber in their insulation. 

TaBLE X. (Crank).' 
Significance of Electrical Tests. 
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The above figures are based on twelve tests of each class. 
They are quoted, not to show absolute values, but to make 
clear the point that the cheaper grades of insulation do not 
retain their elasticity. A consideration of the table shows that 
neither the puncture test values nor the initia] insulation resist- 
ance affords accurate indications of the durability of the rubber. 

In order that the tests specified for an insulating material 
may have any real practical value it is essential that they should 
be simple in character and easy to carry out. Viewed from 
this standpoint, any elaborate chemical analysis is out of the 
question, except in connection with large contracts; and we 


have to fall back upon the simpler chemical tests, such as the 


amount of acetone extract and the amount of ash, and the 
mechanical tests for tensile strength, and elongation, the 
physical test as to the behaviour in dry and moist heat, and 
the electrical tests as to dielectric strength and insulation re- 
sistance. We have by means of these tests to discriminate be- 
tween insulation in which a certain minimum quantity of fine 
Para, Ceylon, or other good rubber has been employed, and 
that into which recovered rubber and rubber substitutes and 
mineral matter too largely enter. 


TABLE XI. (C. О. Wener).? 


Ircrease in Resinous matter in Various Rubbers on V ulcanisation 
with 10 per cent. of Sulphur. 
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rubber. ised rubber. 
Para Fine... .. .. .. 1:2 per cent 4-04 per cent. 
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Lagos ose. werk we due dox 5 4'5 "* ' 7:18 п 
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Pure fine Para rubber contains about 14 рег cent. of matter 
soluble in acetone, but during the process of vulcanisation this 
increases to from 3 per cent. to 45 per cent. Oxidised oils 
and rubber substitutes are soluble in acetone, so that the per- 
centage of acetone extract above that native to good vulcanised 
rubber is a guide to the purity of the rubber. 

In order to recognise the relation of the resinous extract 
obtained to the amount of indiarubber present, the percentage 
figures for these two constituents should always be calculated 


1 Comments on Present Underground Cable Practice,” Wallace S. Clark, Pro- 
ceedings American Institute of Electrical Engineera, vol. 25, 1906, p. 207. 
2 The Chemistry of Indiarubber, London, 1902. p. 264. 


separately, so as to show the absolute percentage of resin con- 
tained in the indiarubber of the sample alone, and not in the 
whole contents of the compound. 

Table XI. shows the increase in resinous matter in a few 
typical varieties of rubber when vulcanised with 10 per cent. 
of sulphur. 

The increase in the resinous extract only occurs in rubbers 
vulcanised by heat; cold vulcanised rubbers invariably show 
the normal percentages of resin. A consideration of this table 
considerably discounts the value of the conclusions based on the 
acetone extract in respect of the rubber contained in an un- 
known sample. On the other hand, the amount of extract may 
always be taken as a safe guide as to whether the sample has 
been manufactured from Para or not. 

(T'o be continued.) 


RAIL WELDING PATENT LITIGATION 


R. JUSTICE WARRINGTON delivered his reserved judg- 
| ment in the case ot l'hermit, Ltd., v. Weldite, Ltd., on 
Saturday. His lordship said: The plaintiffs are the registered 
owners of three letters patent, all of which are said to have 
been intringed by the defendants. The first of these three 
letters patent, No. 16,685 of 1896, is for an improved method of 
producing metals from their oxides, sulphides, and chlorides. 
The other two are for a method of employing the metal so pro- 
duced and the intense heat generated in its production for the 
joining of separate pieces of metal. The principal practical 
application of the three inventions is in the joining in situ of 
tramway rails. The defendants deny infringement, and attack 
the validity of the patents upon a number of grounds, namely, 
in the case of the 1896 patent, want of subject matter, prior 
user, and lack of utility in reference to certain metallic com- 
pounds specified in the defendants' further particulars. As to 
the patents of 1901 and 1902, the attack on the validity of the 
patents was not pressed except that it was contended that unless 
а particular construction is adopted, which, as the defendants 
say, would entitle them to succeed on the issue of infringement, 
the patent of 1901 is lacking in subject matter. His lordship 
reviewed the specification of 1906 at some length, and said : 1n 
reading the specification with reference to the true construction 
of it, in the frst place, bearing in mind that it is intended to be 
read by chemists, 1 am of opinion that it must be read as 
referring only to those metallic compounds which are capable 
of reduction by the action of aluminium; in other words, it is 
a supplement to the specification of 1894, substituting internal 
for external heating as the means of producing the temperature 
of reaction. Secondly, the internal heating is to be of a strictly 
local character, affecting only а small portion of the mixture, 
leaving the rest cold. Thirdly, Claim 9 is intended to be 
confined to the internal heating of the small portion, and does 
not comprehend external heating of such small portion. If the 
specification is construed as I think it ought to be, then in my 
opinion on the evidence there is ample subject matter, and that 
defence of want of subject matter, therefore, fails. With 
regard to prior user, there is no evidence of internal heating 
having been employed to produce the temperature of reaction, 
and this defence, therefore, also fails. 

There remains the defence founded on the fact that the 
process will not work with certain metallic compounds. This 
detence is expressed as follows :—There are certain compounds 
in reference to which & chemist could say from thermal data 
readily accessible whether they would or would not come within 
the above description. There are others which are on the border 
line, and it might be necessary as to those to try by experiment, 
but the experiment would be merely for the purpose of ascer- 
taining whether a particular compound answers a certain de- 
scription sufficiently indicated in the specification; and the 
fact that in certain cases an experiment of that kind might 
be necessary ought not, in my opinion, to affect the validity of 
the patent. 

Now with regard to infringement. The defendants have 
beyond question carried out the reduction of oxide of iron in 
the manner described in the specification, with one exception, 
namely, that they have replaced a small portion of the aluminium 
by silicon, another metal capable of reducing oxide of iron. Im 
my opinion, the true result of the evidence on this point is that. 
this change is a mere colourable variation, that the reduction, 
notwithstanding the variation, continues to be substantially a 
reduction bv aluminium such as is described. 

In the view I take of the ambit of this invention there is no 
question that the defendants have infringed the letters patent. 
They have done the very thing described in the specification, 
except that an actual welding of the faces was not effected. 
But. [ find further on the facts that even if actual welding is an 
essential part of the claims, the defendants threatened and 
intended to effect this, and that it was bv accident rather than 
by design that in the cases of which evidence was given this 
was not done. The patent of 1902 is merely for an improved 
mould for use in the 1901 process. Taken by itself there is 
reallv no dispute either as to infringement or validitv. I find 
as the result of the whole case that the plaintiffs are entitled 
to an injunction as to all the patents. 
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PATENT AND DESIGNS BILL 


HIS Bill, introduced by the Board of Trade, and given in 

our issue for March 28th, was read a second time in the 
House of Commons or Wednesday last week. ‘There was a long 
debate. 

Sır F. CowrEy welcomed the provision in the Bill which made 
it incumbent upon every patentee to work his patent in Great 
Britain. within a specified time. 

Ми. Cave admired the principle of the Bill, but was afraid 
that in one or two matters of detail, the position of the in- 
ventor with moderate means would be worse than before. He 
instanced the obligation to deposit samples, the production о! 
which, in many cases, was very expensive. He suggested the 
institution of a Patent Court, before which all actions for in- 
frinzement should be heard. 

Mr. PIcKERSGILL wished the section relating to the working 
of patents in this country to be made retrospective. 

Sir Е. CHANNING strongly supported the Bill as it stood. 

Mr. Мохр said the compulsory working clause had not been 
effective in other countries, and he did not think it would be 
in England. He agreed with the suggestion that a Patent Court 
should be constituted, with judges specially trained in patent 
law. This would confer a great boon on inventors, patentees, 
and commercial men. 

Several other speakers supported the Bill, and merely sug. 
gested slight amendments, one of which was an extension of the 
present life of patents, viz., 14 years. Mr. Astbury, K.C., sug- 
gested that there should be established a scientific or patent 
trade marks and designs division of the High Court, with an 
annually appointed judge to deal with such matters. He thought 
the best remedy for the existing state of things was a system 
of compulsory working and compulsory licences. | ме 

Mr. Lrovp Grorce, in reply, dealt with some of the points 
raised, and mentioned that they would all be discussed when the 
Bill was in committee. K | г 


We published an article discussing the Bill in our issue for 
April 4th. м | i 


THE MECHANISM OF POWER TRANSMISSION 
~ FROM ELECTRIC MOTORS 


HE following is an abstract of the discussion which fol- 

lowed the reading of Mr. W. L. Spence's paper before the 
Institute of Engineers and Shipbuilders in Scotland (see ELEC- 
aoe ENGINEERING, April 18th, p. 682, and April 25th, p. 
715) :— 

Mr. Н. A. Mavon took exception to the author's treatment 
of the question of tly-wheels and the arrangement of motors 
for intermittent work such as punching and shearing and beam 
bending machines, pointing out that the question was not to be 
settled by mere general statements, and required a much more 
exhaustive treatment than tne casual treatment given to it in 
the paper. He had asked Mr. Hird to prepare a set of curves 
illustrating the action of snunt and compound motors driving 
shipyard tools, and referred to him for an exposition of the 
curves. He disagreed with the author as to the non-applicability 
of polyphase motors to shipyard tools. Не considered that the 
experience on the East Coast of England completely justified 
the use of such motors. Experience also justified the prevalent 
use of shunt-wound motors in preference to compound-wound 
motors for the work indicated. Instead of being disadvan- 
tageous, they had points of distinct advantage for such pur- 
poses. 

Мн. №. B. Hrrp showed the curves reproduced in Figs. 32 
and 33, and said that, given these characteristics, one could 
proceed by applying a method which is in frequent use in electric 
railway practice, for finding from the torque the speed and 
acceleration at any time, and from this could be found the 
time required to pass from any given velocity to any other 
given velocity, given the mass which had to be accelerated. 
From these two curves so drawn, he had plotted the curves 
given in Case 1, Fig. 34, and Case 2, Fig. 35. Case 1 was 
that of a machine which would have a tly-wheel effect equi- 
valent to about one foot-ton running at 300 r.p.m. The blow had 
been taken in actual shearing and punching at- 100 tons, and 
it was supposed to act for one second, the whole period of 
the stroke being three seconds. For two seconds it was rising 
for the next shear. Under these conditions, in Case 1 was 
plotted the speed of the shunt motor at any time, and also 
the speed of the compound motor, both shown dotted. From 
this speed curve it was easy to plot a curve of the current 
taken at any time bv the motor. From the characteristic curve 
of the motor, and for any speed, would be found the corre- 
sponding current. The shunt speed was practically constant. 
The compound sneed curve dropped from 700 on the diagram 
down to about 650, and if the diagram had been carried far 
enouch, the speed of the compound and of the shunt motor 
would have ceme down to the same mean speed. During the 
whole of the period shown in that diagram, it was the fly- 
wheel that was doing part of the work. Cases had occurred 
where the compound-wound motor put in to do heavy work had 


run at such an excessive speed, when not actually shearing, as 
to make it dittcult to handle the material and get it in 
between the shears in time for the next blow. The character- 
istics in Case 2 were very similar, although they were not so 
marked, and that was a case in which the same two motors 
were supposed to drive a punching and shearing machine with 
а tly-wheel, which was such that the fly-wheel effect was only 
а quarter of that in Case 1, while the force required to shear 
was also reduced to one quarter of what it was in Case 1, but 
the characteristics were very similar. Whilst it was not con- 
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Fics. 32 & 33.—-CHARACTERISTICS OF SHUNT- AND COMPOUND- 
M ; WOUND MOTORS. 


tended but that in many cases the compound-wound motor was 
the most suitable for driving tools with a heavy fly-wheel. 
nevertheless these curves showed that the variation in the 
current of a shunt motor was not so excessive as to make it 
absurd to use such a motor; as a matter of fact, shunt-wound 
motors could be designed perfectly well to meet such fluctuations 
of current. On the other hand, cases do arise when the varia- 
tions of speed of the compound-wound motor introduce difti- 
culties in the working of the tool. 

Mn. R. A. Bnvck (Leeds) said that he wished to devote his 
remarks mainly to the case of worm gearing. A great many 
prejudices existed in the minds of engineers on this question, 
which had yet to be dissipated. The author had said amongst 
his general conclusions that for silence, protection, efliciency, 
and low prime cost, when tne speed ratio lay between 25 to 1 
and 10 to 1, worm gearing was unrivalled. Не feared that a 
great many engineers of experience would demur to that. In 
the first place, it had only been within the last five or six years 
that the commercial production of wormwheels had been of that 
accurate order which was requisite for producing an effective 
pair of gears. A worm gear that was inaccurate was perfectly 
useless. Great attention must also be paid to the proper choice 
от the angle of the thread of the worm, and, lastly. there must be 
proper provision for securing sullicient wearing surface. It was 
very necessary to pay great attention to the accuracy of alignment, 
since continuity of contact depended on it. With regard to 
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proper provision for lubricating the surfaces which came into 
contact, there was a certain heating tendency always taking 
place, and it was not sufficient to provide a small stream of o1! 
or grease, but it was necessary to supply a very large volume 
of liquid or solid lubricant so as to give it an opportunity of 
dissipating heat by imparting it to large metallic surfaces Which 
would fivst absorb and then radiate the heat. Proper provision 
for taking the end thrust of the worm was adequately made by 
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‘a ball bearing. The proper choice of the angle of thread was 
perhaps the most important of all the items that he had men- 
tioned, as on that proper choice the etticiency. altogether de- 
pended. Speaking generally, up to angles of 45 degrees, which 
were almost impracticable as the thread angles of worm gears, 
the theoretical etticiency increased as the angle increased, this 
increase being rapid as the angle increased from 10 degrees 
upwards, and then followed a curve somewhat similar to a 
sine curve, but with a maximum at 45 degrees instead of 90 
degrees, as in the sine curve. Тһе proper provision of sutlicient 
wearing surface depended upon the choice of the proper dia- 
meters of the two gears. After the construction of a large 
number of worm gears he was of opinion that a gun-metal wheel 
had no advantage at all. He thought there was nothing like 
cast-iron wheels with hardened and ground steel worms meshing 
with them. No mention had been made in the paper of what 
might be called "spiral gearing," using that term not in the 
ordinary sense of two screws cut on cylinders with their axis 
at right angles, but that class of spiral gearing which consisted 
of a screw worm or pinion with a thread angle of from 30 
degrees to 50 degrees engaging with a spur wheel or rack, the 
angle of inclination of the shafts or of the shaft to the travel 
of the rack being equal to the angle of thread of the spiral 
worm. He might say that it was possible to obtain an etliciency 
of from 97 to 98 per cent. The spiral worm and pinion gave 
reat advantages, and one of these was that it was very useful 
jo: transmissions, for rates of reduction of 6 or 8 to 1. А 
spiral drive might, therefore, be substituted instead of a spur 
gear drive, and the etticiency was slightly better than that of 
the best worm drive, whilst the advantage of silence and 
smoothness was obtained. Ап application of special interest 
was the all-spiral gear drive which had been so largely used 
by Messrs. Joshua Buckton and Со. for the transmission gear 
of planing machines. Upon the driving shaft was mounted 
a spiral pinion engaging with а spur wheel keyed upon a shaft 
inclined at an angle to the former, carrying at its other ex- 
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tremity a second spiral pinion which engaged direct with the 
rack of tne reciprocating table of the planing machine. 

Mr. К. A. McLaren had listened to what Mr. Mavor and 
Mr. Hird had said, and it seemed to him that their argu- 
ments boiled down to the fact that a tly-wheel was of no 
use. The only way in which one could get anything out of a 
fly-wheel was by its variations in speed. If the rim of a fly- 
wheel revolved at a certain velocity, and the periphery of the 
motor pulley was running at a different velocity, it seemed 
to him obvious that there must be a serious loss of energy, 
and, in addition to that, great wear on the belt, owing to the 
fact that it was slipping. Apart, however, from cases where 
a flv-wheel was wanted, he did not think that the positive 
attachment of a motor to a machine tool was altogether de- 
sirable. He thought it was better to group tools and to drive 
them with a counter shaft and belts. Then, in the case of 
any accident, the belt slipped, and there was an end of the 
matter. 

Mr. McLaren referred to the three designs of belt-driven 
saws mentioned in the paper. The design illustrated by Fig. 1 
had a weak point, inasmuch as the saw and its frame was 
suspended from a shatt which was constantly rotating—the 
motor shaft -the bearings consequently had to be well lubricated 
and even then were difficult to keep cool. Regarding the de- 
sign Fig. 2, Mr. Spence said that the belt tension was increased 
a3 the saw was brought up to its work and relieved when 
not cutting, but he could not understand this. [t appeared to 
him that, as the axis of the saw frame was below that of 
the motor, the saw pullev would be brought nearer to the 
motor pulley as tne saw frame was swung forward, and, con- 
sequentlv, the belt tension would be relieved instead of being 
increased as the saw was brought up to its work. 

Мн. А. Н. Krrsarr said that, in view of the possibility that 
the diagrams shown by Mr. Hird might not he available again, 
he would like to get additional elucidation from him. The point 
which particularly puzzled him was that althouch the current 
curve of the shunt-wound motor was wholly above that of the 
compound-wound motor, so tuat its ampere-seconds area was 
visibly greater, it attained exactly the same result. One could 
not follow the connection between them. The punch was shown 
in each case making one stroke every three seconds, and it was 


not explained where all the surplus power in the case of the 
shunt-wound motor went to. It seemed to be represented by 
quite a large area. Moreover, the compound motor seemed to 
make no attempt to regain its speed aiter it dropped in speed; 
each stroke of the tool was represented on the compound motor’s 
speed curve by a dropping portion followed by a Hat portion. 
The total effect, although absorbing 30 amperes, was that it 
was steadily dropping in speed. and it looked as if the motor 
was quite inadequate for the work. 1% had taken some ten 
strokes, and steadily dropped in speed throughout the whole 
of them. He thought the solution of the matter was that the 
shunt-wound motors current curve was not shown fluctuating 
as much as it would in practice. 

One or two other speakers asked for further information on 
certain points in the paper, and а communication was received 
from Mr. W. W. Lacxig, who referred to the satisfactory work- 
ing of the reducing gear in one of the Glasgow Corporation 
Electricity Works, known as the Hollick gear, interposed 
between the niotor and the air pumps on the condensing plant. 
This arrangement is shown in Fig. 56, and had worked ad- 
mirably and with very little wear and tear during the eight 
years that it had been in operation. 

А communication was also received from Dr. Max BRESLAUER, 
who asked tor some further particulars of electromagnetic 
clutcnes, especially for use with alternating-current motors, and 
referred to the advantages of some of the self-contained re- 
duction gears in permitting the employment of high-speed 
motors. 


A NEW ARC-LAMP STANDARD 


N the greater number of new arc-lamp installations 
for street lighting and similar purposes, provision 
is made for .lowering the lamps for trimming, instead 


of relying on the use of some form of ladder. ‘The advantages 
of the lowering system are obvious, both on account of saving 
effected in trimming, and the less liability to accidents. The 
form of carrier shown in the accompanving illustrations has 
been designed to obviate the difficulties experienced in adapting 
centre-pole lamps to the lowering system. The arrangement 
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consists of a canting carrier, which allows the lamp to be 
lowered as shown. The whole series of operations, comprising 
unlocking the carrier, lowering the lamp, rehoisting, relocking 
the carrier, and taking the weight of the lamp off the rope. is 
done progressively by the action of the winch in a remarkably 
simple way, and the lamp during lowering hangs well away 
from the post. The appliance. which is made by the London 
Electric Firm of Croydon, can be fitted to most existing forms 
of arc damn mlar, 
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ELECTRICAL SCIENCE 


British and American 


Experiments on Frosted Lamps.—It is well known that 
the useful life of а frosted incandescent lamp—that 
is, the period during which its candle-power remains 
above 80 per cent. of the initial value—is only a little more 
than one-half the life of a plain-bulb lamp. ‘This is usually 
explained by supposing that the known higher temperature of 
the frosted as compared with the unfrosted glass affects the 
filament deleteriously. But in the Alectrical Review of New 
York for April 6th, E. P. Hyde states that if the life of the 
lamps be reckoned up to the time the filament burns out, then 
the average life of frosted lamps is the same as that of plain 
lamps; and he puts forth a hypothesis to explain the short life 
of frosted lamps when the 80 per cent. MX is used. He 
considers that in a frosted lamp a very considerably greater 
fraction of the whole radiation from the filament is thrown 
backwards and forwards across the lamp than in a plain lamp. 
The result is that after a little carbon is deposited on the 
inside of a lamp, this film, if in a frosted lamp, has greater 
opportunities of absorbing than if in a plain ns with the 
consequence that appreciably greater wastage of light occurs 
in the frosted lamp at any stage after the lamp has been used 
a little. To test the hypothesis, the apparent absorption of 
a frosted diffusing globe was measured photometrically when 
a new lamp and a lamp with some carbon deposit (both lamps 
plain bulb) were placed in turn inside the frosted globe. The 
apparent absorption by the globe was much greater with the 
older lamp inside. To make & quantitative determination, ten 
comparatively new and twelve old lamps that had all dropped 
to 80 per cent. of initial candle-power were carefully measured 
for mean horizontal and mean spherical candle-power. They 
were then frosted by an acid process and again measured. It 
was tound that the apparent absorption of the frosting was, on 
the average, about four and one-half times as great for the 
old lamps at the end of their useful life as for the new lamps. 

Lectures at the Royal Institution.—The last of a course of 
three-—the ‘‘Tyndall’’—lectures, entitled ‘“‘Studies in Mag- 
netism, was delivered on Saturday last by Prof. S. P. 
‘Thompson. The first lecture of the series was devoted mainly 
to a review of the ancient knowledge of the lodestone, cul- 
minating in the discoveries of Petrus Peregrinus in the 
thirteenth century. The second lecture was devoted to the 
mariner's compass. "Ine learned lecturer described how indica- 
tions of the employment of a floating magnet by the Levan- 
tine traders had been traced through old records to the early 
centuries of the Christian era, and he showed that, the im- 
portant invention of a pivoted, as distinct from a fioating, 
needle used as a compass must now be credited to Peregrinus, 
and dated about 1269. The compass card owes its striking 
pattern to ages long preceding this date. The pattern as we 
know it has gradually developed out of the ‘‘rose of the 
winds" of the ancient navigators. This was brought home to 
the audience by a splendid series of lantern slides of the rose 
of the winds culled from old books, and in these pictures 
the T of the wind called Tramontane in Southern Italy—4.e., 
the north wind—was seen to evolve gradually into the Fleur de 
Lys still existing at the north point of our modern compass- 
cards. The putting into a box of a card marked with a rose 
of the winds, and the mounting of a pivoted needle in the 
box, seems to have occurred first in Italv in the fourteenth 
century; and this it was that probably gave rise to the base- 
less legend that the compass was invented by Flavio Gioja, 
of Amalfi about 1207. The lecturer then described how the 
old standard form of comvoass-needle, а pair of equal magnets 
bent symmetrically to join at their tips, gave place to Gawin 
Knicht's simple and better straight edge-bar needle, and then 
he brietly described the forms of modern compasses as typified 
by Kelvins system of a number of thin parallel magnets 
carried by a frame of threads. The third lecture, on the per- 
manence of magnetism, was taken up with a general discussion 
of the influence of the hardness, temper. and geometrical form 
on the constancy of steel magnets. The researches of Strouhal 
and Barus, of M. and Mme. Curie, and others, were explained 
bv means of curves thrown on the screen. From these re- 
searches the conclusion was drawn that for a magnet to he 
permanent the steel ought to be first hardened by quenching 
from a temperature of about 760° C., the second recalescence 
point. then tempered to a colour depending somewhat on the 
dimension-ratio of the magnet, and then after magnetising 
seasoned by long-continned heating and, perhaps. a little 
mechanical jarring. But some of the most permanent macnets, 
the lecturer explained, were made of clay, most varieties of 
which are slightly magnetic, and objects such as bricks and 
vases baked centuries ago contained a very permanent record 
of the magnetic field ruling at the place and time of their 
manufacture. So perfect is this record that Folcheraiter had 
been able by the magnetic study of Etruscan vases of known 
dates to measure the magnetic dip in Italy back to a date 
some centuries before the Christian era. 


Continental 


Fluorescence.—J. Stark, in tne Physikalische Zeitschrift for 
April 15th, investigates the connection between fluorescence 
and absorption, which Becquerel has recently strikingly eluci- 
dated in the magnetic field. There is little doubt that fluor- 
escence 18 а molecular phenomenon. The benzol ring is a 
"photopuore'' or ''tluorophore." Each molecule has the pro- 
perty ot absorbing a certain ultra-violet wave-length, or of 
emitting it with some displacement towards the greater wave- 
lengtus. Stokes’s rule, which, in a modified form, governs the 
distribution of intensity in the absorption spectrum, is in 
reality the result of the superposition of emission and absorp- 
tion in the large aggregate of molecules. Each individual 
tluoresces in its whole band spectrum, and most strongly where 
the absorption is strongest. But the fluorescence of those 
wave-lengths where tne absorption is greatest cannot, for 
obvious reasons, reach the observer. Hence the displacement 
of the maximum. The author gives a new explanation of 
the optical sensitising of photographic plates by cyanine and 
ervthrosine based upon these considerations. In the same 
number. J. Stark and R. Meyer trace the fluorescence spectrum 
through a large number of benzol derivatives. 

Regulation of Гоепідеп-тау Tubes.—G. Berlemont, in the 
Comptes Rendue for April 15th, indicates a simple method of 
regulating the hardness of X-ray tubes. An aluminium strip 
is mounted in the path of the cathcde rays, and ccnnected 
either with the cathode or with the anode. In the former 
case a weak current is passed through for two or three 
minutes, and the tube rapidly “hardens.” If, on the other 
hand, the strip is connected with the anode, and the о пагу 
working current is sent through, the tube very gradually 
becomes softer, and the rays less penetrating. ln one case 
quoted, the sparking distance was thus reduced from 15 cm. 
to 6 cm. in gat 10 minutes. In another case, by connecting 
the strip to the cathode, the spark-length was increased from 
2 to 10 cm. in 6 minutes. As regards the theory of the 
contrivance, the author attributes the action to the liberation 
and absorption of hydrogen. Platinum as an anode gives out 
hydrogen, whereas it absorbs it when heated and negative 
charged. But in any case the absorption takes place more 
rapidly than the emission, and a very minute quantity of 
hydrogen suffices to produce a very great difference in the 
hardness of the tube. 

Thermal and Electric Conductivity.—J. Koenigsberger proves 
that the constancy of the ratio of thermal to electric con- 
ductivity, embodied in the law of Wiedemann and Franz, is 
quite consistent with the electron theory, which assumes the 
existence of only one species of electrons, possessing a negative 
charge. The number of free electrons per unit volume de- 
creases as the temperature rises, and Reichenheim and the 
author have already shown that the resistivity of oxides and 
sulphides may be quantitatively stated on this system. In the 
Physikalische Zeitschrift for April 15th, the author arranges 
a number of elements, oxides, and sulphides in the order of 
their electric conductivities, and finds that the greater the re- 
sistivity, the greater is the deviation from Wiedemann and 
Franz’s law. The author has a simple explanation for this 
anomaly. Since insulators also conduct heat, we must assume 
that electrons are not the only сопуеуегѕ of heat, but that 
heat convection is partly accomplished by atoms or molecules. 
The conveying power of the latter is furnished bv the thermal 
conductivities of insulators. On allowing for this, the anomalies 
disappear. The author adopts 6'3x10'° as a standard value for 
the ratio of the conductivities. This would necessitate a slight 
alteration in the coefficient of the Kelvin effect. 


Obituary. We regret to record the sudden death on April 
10th, at Schenectady, of General Eugene Gritlin, vice-president 
and general sales manager to the General Electric Company of 
America, and one of the directors of the British Thomson- 
Houston Company. Porn in 1855, General Gritlin entered the 
engineering corps of the United States Army, and remained in 
its service until 1889, when he decided to take up electrical 
engineering work. He accordingly became second vice-president 
of the Thomson-Houston Electric Company, which position he 
held until 1891, when the Thomson-Houston Company was con- 
solidated with the General Electric Company. He was then 
elected to the office of first vice-president of the General Elec- 
tric Company. In 1893, he was elected president of the Thomson- 
Houston International Electric Company. He was also a director 
of the British Thomson-Houston Company, Ltd., and the Com- 
pagnie Francaise pour l'Expoloitation des Procédés Thomson- 
Houston, Paris. At the outbreak of the Spanish-American war 
Captain Grittin offered his services to the United States Govern- 
ment. On word from Washington, he organised the first regi- 
ment U.S. Volunteer Engineers, of which he became Colonel. 
This regiment was mustered into service in the spring of 1898. 
The following vear, in January, he was promoted to the rank of 
Brigadier-General. This title he held at the close of the war. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and 15 Strictly Copyright.) 


Specifications Published April 25th 


it 
A full list of these was published in our last issue. The following 
ate abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 
a б 


1906 Patents 


176, JouNSON-LUNDELL ELECTRIC TRACTION COMPANY AND LANG. 
Regulation or control of electric motors. Relates to the control 
of two or more shunt motors used for driving vehicles, with 
regenerative action when retarding. To prevent current rushes 
at the moments of changing the armature connections from 
series to parallel or vice-versa, a series winding Is put on the 
field magnets. This series winding is short-circuited or other- 
wise, according to the position of a special switch worked 
mechanically by the movements of the controller. The mechan- 
ical connection is such that this switch is opened prior to the 
change of armature connections, and irrespective of the direc- 
tion of travel of the controller. Two claims, two figures. 


226, BRowx. Method of and means for obtaining and work- 
ing electric currents of high periodicity. Relates to wireless 
telegraphy and telephony. A number of arrangements of spark 
gaps and circuits are described, the characteristic features of 
which are : a spark gap with solid or liquid poles arranged to 
provide large cooling area. a suitable capacity in shunt to the 
spark gap, a high self-inductance in series with the spark gap, 
and a continuous current supply for the spark gap circuit. The 
wave-length of the circuit 1s controlled by the introduction 
therein of a telephone transmitter capable of varying its induc- 
tion or capacity. Eleven claims, eight figures. 


5258, De Forest. Wireless telegraphy. Relates to coherers 
in which the sensitive element is a gaseous medium maintained 
in a condition of molecular activity between two electrodes. 
The two electrodes are in circuit with a source of E. M.F., and 
an indicating device. Various methods of maintaining the 
activity of the gaseous medium are described, including heating 
by a flame and by electrical means. Eight claims, sixteen 
figures. 


11,409, British Tuowsos-HovsroN Co. (General Electric 
Co.) Manufacture of incandescence bodies for electric lamps 
from tungsten. compounds. Nitrogen compounds of tungsten 
are manufactured from the tri-oxide, and one or more of these 
compounds are mixed with a binding material and squirted 
into filament-shaped threads. They are baked to carbonise the 
binder, and then heated electrically to decompose the nitrogen 
compound into tungsten and the ,other component elements, 
which latter are finally volatilised. | Nine claims, no figures. 


18.408, Lake (Semenzaj. Electric insulators for high-tension 
conductors. High-tension insulators for use on overhead elec- 
tric transmission circuits are made in much the ordinary design. 
save that the top cross depression for holding the conductor 
is unusually deep, and the top of the insulator is adapted to 
receive a porcelain cap. This cap is made shallow, but quite 
large in diameter, so as to serve as an umbrella to keep the 
insulator proper dry. Four claims, two figures. 


26.990. NokcGGERATH. Frequency changers for electric cur- 
rents. Two rotary converters are coupled mechanically, one is 
supplied with alternating current of one frequency, and the 
other supplies alternating current of the second and required 
frequency. The two continuous current sides of the machines 
are connected together electrically. Five claims, two figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day. and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 
next issue. 


1906 Patents 


8,450, Снітту. Cooling and ventilating of dynamo-electric 
machines. 

8,499, Justice (Deutsche Gasgluhlicht Akt.-Ges, (Auerges). 
Electric glow lamps and the manufacture of same. 


Lj 


8,528, JOHNSON AND PnuiLLIPs, Ltp., ТохЕҮ, AND Burn. 
Starters and regulators for electro-motors. 

8,605, TovRnrEL AND HarriELD. Electrically wound clocks. 

8,/87, BAnoN10, MUIRHEAD, AND EpGar. Electric telegraphy. 

8,891, Srevses. Electrically operated apparatus suitable for 
making and breaking electric circuits, and as a motor. 

8,955, Brirish Тномѕох-Нооѕтох Co. (General Electric Co.). 
Electric controllers. 

9,090, Cuitry. Cooling or 
machines and the like. 

9,548, DaAwsoN ANp BvckHaM. Switches for use with the trans- 
mitters and receivers of electrical signalling apparatus. 

9,781, S10NE. Space telegraphy. 

9,788, SioNE. Space telephony. 

9,794, Morcan С'кссівгЕ Со. AND Sverrs. Brushes for dynamo 

electric machinery. 

9,834, De La Varerre. Current distributing devices for effect- 
ing the ignition in explosion engines. 

10,462, Merrirr. Prepayment mechanism for use in connection 
with renting or hire purchase of electric installations 
or other standing charges in connection therewith. 

10,467, STEWART. Automatic switch for preventing excessive 
current in electric motors and circuits in which a 
variable electric current Ном. 

11,298, FvNN. Generators, converters, and alternate current 
motors. 

11,333, Peace. Means for lubricating tramway trolley wheels 
and the like. 

11,497, British Тномѕох-Носѕтох Co. (General Electric Co.). 
Block signal systems for railways and the like. 

13,032, Cripps. Electric heating and cooking apparatus. 

14,001, Czarnikow. Method and means for the manufacture of 
substances having isolating or insulating properties. 

15,250, Tournier. Igniting devices of the class known as cigar 
lighters. 

16,681, ELECTRIC AND ORDNANCE ACCESSORIES Co., HANCOCK, AND 
Haiti. Centrifugal fans. 

18,086, Hernerts AND HERBERTS. 

18,829, RerrHorrer AND MoRAWETZ. 
by means of electrical waves. 

21.548, Porscke. Galvanic cells. 

26,865, Brext. Low water alarms for steam boilers. 

20,201, ALLGEMEINE ELEK1RICITATS-Ges. Meters for electricity, 
gas, and the like. 


1907 Patents 


4,814, SiEMENS ann HarskE AKT.-GEs. 


ventilation of dynamo-electric 


Electric fuse boxes. 
Operation of electric clocks 


Manufacture of electric 


incandescence filaments from tungsten or mixtures 
thereof with other metals. 
5,545, ALLMÄNNA SVENSKA ELEKTRISKA AKTIEBOLAGET. Electric 


furnaces. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


6,095, Canor. Space telegraphy. 

6,895, Tincrey. Brush holders for dynamo-electric machines. 

7,177, Mermop Freres. Electric are lamps. 

7,919, TincLtey. Dynamo-electric machines. 

8,019, Hitt. Systems of electric motor control and apparatus 
therefor. 

8,097, ATELIERS THOMSON-HoustTon (ANCIENS ETABLISSEMENTS 
PostEL-Vinay). Alternating current commutating elec- 
tric machines. 

8,364, Ges. FÜR DrRAHTLOSE TELEGRAPHIE. Receiver for wireless 
telegraphy. 


Expiring Patents 


The foliowing patents expire during the current week, after a 
life of fourteen years. 


8,854. May 3rd, 1893. Parsons. Steam turbines. <A turbine 
of the reaction type, comprising a nuniber of hollow reaction 
arms arranged in sequence in a number of chambers. These 
arms have apertures of increasing area, according to their 
position from the high pressure end of the turbine. This type 
of turbine may be emploved for the first stage of a combina- 
tion turbine, in. which the low pressure end is constructed of 
discs and blades in the customary manner. 


772 ELECTRIGAL ENGINEERING Max 2, 1907 


STOCK AND SHARE LIST 


ANGUR DivIDEND 20 BDE R 
NAME. be р Pain. Йй % IOCK FALL T 
A | E : ONCH ANGE]. SINCE 5 AMOUNT IVIDEND TUS 
SHARE. | = Interim. | Quotation, dr NAE SE EAD: aoe Fur 
CAL he YEEK. Snave | Ж ; „ХЄНАХПЕ | stacy 
ELECTRIC SUPPLY, 1009 [1 — = Interim. | согапох | Ior 
Bournemouth & Poole E. 8. Co. Ld 16 e, А ERIS 
Do. 41; Cum. Pref ........... eel ~ 50 A ae City of Dirmi £ 1905 6% = 
рө. 67 Сип. Second Pref, PARAR 4} 4/5 v4 —10 ls of Birmingham Trs. Co, 4; ps 1000 
Do. 3447 Debenture, Вей, S a 6 o- | Woh -3 patt Mort, Вер. ense | 100 $ 
d. "еу (Kent) E.L. & Power ( Co., L. d. ` MES n LEM ])o2—104 hou NA Trams Co. .............. 10 : 4% 9—101 
do, 447 Ist De ‘D. Red. g E 54 Й fie, Pre P EM 0/-* 14} —15! 
lro орош & Kensingt E Stock 44 44, e xd Hastings & District E. Tr. Co. Du. | б 6/ 13)—14 
Di Ts n MA E. 8. "бо, ч. 5 10 107 р" 1. ot Thanet E. Cr. & L. Co. Си. Pf. i stork 4 447 cu { 
Central P . Co Eni 47 Gi 5 7 Т/- d Do. 4; Deb. .. ... is " 5 5 ve pu 1 
Ch, Cr ONS. E. t City E. А нар, | D. Stock 4 4 105—163 LAUS Un. lrs.. Dien: Db. M э 4 4: "ü— 75 ~f 
Do. i Cun. Pref. A es 2 5 5/- 34—44 m RE Street one ө. МА 4 = uc 05— 98 
Do. | “De tb. Red _........... Mrd Stock 4} 2/3 4—14 pu on United Trs., L d. Cni. "Pt... Vive 10 БУ 2I- 0—0, 
Deer dartan A BE oc 4 4; 9j —9: ө. 4 Ist Mort. Deh, Red ; 5 57. 11—5 
А y Undertaking, 7477 Сн. Pf i > чө — 4) Manx E UL oath snes Stork 14— 
1 helsea Kleetric Supply Co. 'Ltl . . | 4} 23 3—4 D n It. Co., w Cun. Pf.... 5 4 4 SI— 4.9 
De. 445 Deb, Red ,....... eas | Stock i mat | cdd Ti a EE Deb, Ней | Stock | — na ms 
ы of London Elec. Lt. Co., Ltd... ee T 4} 347 (100—107 ee n | M M UE 1 E 4}. t — 140 
o. 6. Cam. Pre v 12/- 9] - = ‚ор, Cumi аена р um — 
Do. 5^ eh. Rel Ж ила |. МО ó 15/- i5 E d Do. 44, Deb. stk. Reda we | 6 G, Г Н 
bo. 4: ^) ond D БО —— а Stock 5 эс, 122—175 National Кесе, E tion бо, L "m Stock 4) 44% бау 
Cty of Dur MIU Si d IN Stack 44 44 o7—10 New General Tr, Co, 6- р 1 T — n 
wa E. P. Dis. Co. LEM 97—100 a Сип. ё. r E 1 
Do. 4 Се. (3 paid) 5 4 North Metus TP 3 = Ы 
County ? | d ME m 5 r А» NA Do 347 RE Jd Мн оегы 5 i: ир, 
ot London leas ey 9 5i- gh —5 e 3 o eU, uses pe - L- 3 
Do 6 Cun. 1 leet “Sup. Co. Le. 10 5 ША Ss} Potte Ties Électrie Traction Co. Чаа. no 3) 34 00.08 
Do. 447 Deb. Red шшш... 8 10 6 12- рор 114 D» 5. Cum. Piet, «eus ! 1 8i i—gxd | - 
Do 44). 2nd Deb, Red ылыш. чө A з, 105 з Do. 4j Deb, Red. oe "AE І $ i-i i 
Eu s Electricity Corp., “Ltd... ps Hi 1 2 u^ —us xd -2 à ш al C | H Co. Lt -— и 70 3j 2 ; [931—100 | 
о Cum. Pref suea M [o* 1—2 d Eo Dre DEG, вн н is М-ы 
Do. 437 Ist Mort. Deb. Red en aw © ә 6 3/- DN +4 South Met. ЕЁ lec. Vr: ams & Lite Co 1 d: Ht 6 Gi- юс н 
к Elec. Supply Co., Lu. oe Se Hi 447 —9? uu E E (15/- paid) 1 
o. 257 Com, Pref.. 9 a By’ on ‚ Do. 4. Deb, Rel.............. ` ; ре sal 8-14 ! 
Я Do. 44 0 Ist Deb. Red, КИНА |? 5 Р ort RA Dist. E. Trs. dst MDD Ra. x m 35] M-SP 
no n penne Lighting Co. — S e à M 4. 97 — 102 ue d ost ce E;ec. Trams 5 5 5, *6—9) 
ight E. L. & P. Co, Dh. Ra. Stoel ` ШЕ 7—74 ‚об Син. DERE. ШШШ. t DE = 1—13 
t т D Knightsbridge E E. L.Co. ү i 15 ане xd Do. 45% lat Deb. Red III] Stock 4i m acr 
eb ed Stn U. 81—: | о 99 - v8 
Kens & A tng Hill КЁ Gos, Dir fot Stock 1 à NEN TELEGRAPH AND TELEPHONE 
London Кетпе Supply € Stock 4 4 93— 109 Азо1о-А ; 
Do. б Pref orporation 3 1 244 Wy |) z eee on 2 dd Co Co. Ltd.| Stoek 3} ie] 6 
Do. v lat Mort, Deb. Re bela Oca ota IN 5 6 3 T D re rd Ана ү ai ) Е 1- 64 
йе m ы Ret... Stock 4 Ha VN 8 Do. Def. Ord. wo... 2 EE i 3. e —1073 
Do. 44: Cum. Praf. ply Co., Ltd 5 10 Ой ü чч es ial о Co., n > Dein. Red. Stock r 2 a = 
Do. 44^ Ist Mort, Deb. TN 5 4h 2^ x ee MEN Telegraph Co. Ltd. ш]. кА Bi = Ny 
H Jeb. "nel x H 2.3 44—53 Du 10 . Ка . Al. , 5 4 DER 
Da. 3: Mort, D 1 eost Stock 4} 44 Е » * vs Cum. l ref, e E 
` З tU m Ж 3, 10 cm | ПУ aA Dn must ecoovono eee f à 
Midland И Corp. for P. ы | nu Stock 34 чі" аи и ее л b 10;- si = | 
Newcastle & Dist. E. D. Co., £t Di[on£200 — 4j | 17 | ооо irect United States Cable Co, Ltd 2 a cde би 
бо, 43 Mort. ek nar £9 Ий К 10 b 4 ж ыш: ee nn Cable Co. Lia, 20 31 4 | 155—149. dd 
Newenstle-p | „ш. tock 4 | Or ez. Debs, Red, И 
Do. zr ipo: ne Klee, Sap му. 5 1} ы, 190—103 Easter & S. African L'd., 4 7 Mt Deb, s 1j 4j" | %0 i 
Do. 5t Pret. (ini КЕСТЕГЕ 5 c We P E x. Do, do. (Mauritius SN: m) To 4 3. GN —J)n] | 
Do. 10;- Р T 4 Y paid) порае ооо се 5 5 f. i ы 5-3 astern E xf. Australast: n Ач Chuna -? 4 4 ])en- 10% 
Notting thll m le ud 3o. TTC "ооо 5 mE ЭД e Do. 4 Mort. Deb. Pe р и ee + 10 7 АТЫ ЕЗ 
и ob | ө] neis up uibs ш Unt ы AEN 
Oxford E t › е Mor 109 4 ` » -— ө. 3A. T ret eas Orr ere з», D оек í o^, 1302 ]42 
Do, SDa р a Ltd. secre? 5 1 E Е Цо 4 Mort. Deb. ee | Stork 3} 17,0 [60—104 +1 
St. James andl р H Y serea eee Peer ts Stock 4 4 y 92—04 +3 G. . Tet. Co. (€ оре EDITT zen) "озо ове ва. Stock 4 4, pot Deady 
p all Mall E. Ta Co о. Lid 5 T JU— US ye European Telezraph Co, Lt у" 10 2 5f- aod: 
Do. c Non-Cuin. Pref, 5 125 un ($—5 Mareoni Wirel о E 25 13 = Ыс 
NS 5. Deb. Red. sess Stoe' 7 36 | Ө SE Mone ER aay L| f= © та, H 
Do, 4^ Pese Po , Ltd. а е Е о б ЭКГ 
a о a m NU : i 1? hosce bun ола Stock 5 fh tuih -106] 
South Me tropolita E | "np. Td. 5 4 3: En Do в Cum. 20d Pref. ушшш... | | UE 114—134 
Do. “Cum, Pref. tem Bs Co, 1 at T 43 pus бойга Pref... Man dd 10 ө ШЕ ur-12 
Do. TE 1 › IIT 1 ~~ | è = )0. a4 De b. Re (NR * оогооивеотев оао , 5 5 MAD M ^ ==) U - 
Urban E ү ү T t ни Stock T is s De. 4 Deb, Red. MC Stock 3) Rb Tea n 
Do. 5 Cun. ue t. э... 5 5 ae ип 103 West African Tele: grap d Co. vip stees 4 4o | illo 
Do. "m" Ist Mort. poe T 5 5 5. = Western ie Lul 32 19 4 4/-* 19—10 
Ы Rice S q d ed... Stock 4) 4h Pe Do. 4.5 Deb. M ee | 10 7 3- |1 141 
Do. 4}; Cun Pret” pae Tale 9 13 (ín? pae a Б 4 4% | 102—105 +1 
Per ere re ee 5 5 ux POMA a 
ELECTRIC RAILWAYS. M EL Aron MANUFACTURING 
Baker Nt. & Waterloo 47 P ectricity Meter Co., Ltd. ws. Е 
Central an а 00 4% Perp. Deb | Stock 4 " р, He б (зин. Pref. 1 ul 1—4 
Do. 4 us RT steps ide азал Stock | 4 1 Я 90—05 ан Ае “shies, £l paid КЕ 5 1 ^ Vey 
0. p f inis бозо өө овоон ьо. Stock E betas ‚ ¢ parl Mem RN EM = 2. T 
Do. Lee id: Stock | 1 j —'4 me ш a ated & Перу Cab lex, 1. d. 5 E: И ж, xd 
Ch. Cane Eust. & Stock 4 T m c леше а, : у ae а 
City and South ae Pp, Dh... | toes i "cos ea Deb. Red; ы, | Stock ‘ HT [a 
Do. 4 Pe тр. Deh VOUS. oe... Stoek 14 vie №5 n "m үч. Houston Co., Ltd кеен 14 44. 102—105 + 
Do. 5^ Perp Pre deu e оаа Stock 4 px 41—13 у ort; Deb. Red, Ts I " 
D. b Per Tu È: TED Soek n : : om n Ww =2 Du pu e) Eleetrie Mut: PISOS 4} 1); 92—96 
ө, ^ Perp. | S TP Stoek 5 x : эх ) : : ' ia NM | г, 2 
Great See AY UN | г Stu St ek 5 du 11-11% М. ‘i Y , Mort. Deb. Red. ass, wee "| Stock 4 d ay 
Gt. Nettie : re A' In TE 115—11$ sh Flectrrieal Enziuceving ер" 4: 65—69 
у tou} 10 i 35 | 201-3 D». v uH Mete = 2 y = 
Mersey r RR тр. Bol, sees sse Stuck | JE ü—T D». o Perpe Ist De TM ja ain E : б AE 14-H 
ue upon S ш Steek d +. 85—sS E » Pd ue | 44 и | 89-92 
Metroj» n as C ref. Red.. Stock == 43—25 -2 Catlender’s Cabie and Const. di "Li Steck 4] 4, 135—318 
Do. 34 i р s ZIP Stock p^ nn 7--10 ро, > E Pref.. bá l. ә 10 э 103-11 
Do. 4i NV e не”: көзөө, cones | Мок i 4} ү! 431—404 zs] , Do. 4} “Ist Mart. рер. ae ED a 5 26 94— 3} 
Do. з | Pies sess Stock Чу m Bocca Consolid: ied ОУ Stock 4} 44. 105—108 
NIE ART Convertible Pref, IN Sol AA ai Тех) Crompton & Co, Tu al Co., Ltd.. 1 — TEL 4--} 
Do. 1 б 1 Te Distre t. *e cose. Stock 34 Му А 75—50 Do. s Me 151. Mart. Rez, Te m IIPIPETM А 8 8 10 M m 2} 
De. 47 Per]. ne b о | Suek % = 8506-8 Dick Honc ea Lp o c Bem & о — 5 э, о: 
саго erp. Deb. suu. Sore 5 б: Do, ` m 1 10 ә. ll 
Do. P oe новна» Stock + = 36 у 6 - C пш. 1 ref, DIEM T i } 
Do, GE a АБЕ о) Stock { p US Do. 44 Deb. Red шшш. S 1 M quet f él 
Tu Куй a Ж КОККО. Моск 1} : e ils = Е ae & Swan United e Ce ge Stock Hi 41 i ms 
Ass, Est. P.G io rer Stock ы, a л 60 29, ido f ‚ьан ә 4 PTA 1—1 
Under, iiu lec, ^] Е. Rs. Co} Stock = d A6—41 Do. 4^ Deb. Red., ату p 3 4 42 | 2-71 
london 4° Pont MA А. XS 96— 60 lho, "a эп Deh, Red... rack 4 4 дәл, 
Waterloo and City Shy. Sec. Notes Varions 5 n^ ur. DANT Co., Ltd. Ея р : ] if pu 
лы qu Itum Е v9 T0—T: ө, › asesore P — ^ xy 
Wuaitechapeland Bow 47 Deb... SE al 3, di MS Do. 4° dm к. P oats 2 7 5 i i 
ELECTRIC TRAMWAYS. „ос 4 4% 107—110 General к бе, (a. lu a He E Beh са Stock 4 4. . 1-4 
. 7 L C ^ -! 
bath Десе Tramways, Ltd. a 4 Ist Mort. De x Red... el. ji i 9 5/- с 
Do. 5 n C ‘hte, Pref eer tento, 1 5 en еу хелу. T. ) Tel. W orks U ] ul оек 4 4 { ae Р 
йо. A E 1 5 i ume DS 34 Cum. Pre. E ч p^ ae cu 
Win, d Mil. Frs. Stock 4 х 7 4—17 ) 4А Ist Mort. Deb ite о... . ! on mes 
Dittish Electric VERE dui. Stoek Hi HE з— 100 I. R. & G. P. Со. Ltd.. EU que нек 4} T п E 
n. 6 Cum. Pref о., Ltd. 10 i у S; ono T Lor 47 Debo Red oor 100 » D i 
о. 5 Perp езж ез еөз, s. 10 i Jes cs е onst, & Malote ii " POE на ә aser 
Du, 447 PES obs ОТРИЧА SHOCK б Ure ч } Do. F Deb. ue Cis ahead 12 15 94. pals +} 
City of Cb. ae. 5 5 i -i White ds. Red 10 н 1093 
vof В ана Tre. Gon, Ci E Stock 4h | Jal — es ute dd. G)&Ca, 6 Cnm Р 0) 4 4 Jot = И: 
SS eee $ 5 1o/ 44 ; ТӨ 4, xd Ww Jefes Oil ү 1 ref. id 10 7 6/- чр 10 
ER NE. у in К. <5 Vo 6 C Ы ех коран — — — -h 
Ё Nd SS NEM NN Do. Ist М Pret, £5 Ж. ЕВА => О 3-4 
==—: Mtg Deba Red, И 160 4 ENT 
woe — ++ ee 


Fo 
г LOCAL NOTES, 6c. See Pp. 773 to 780 


Max 2, 1907. ELECTRICAL ENGINEERING ji 


UNIVERSAL 
SHUNT. 


Can be used for ` 
all the tests for. 
which the Kelvin | 
and Varley Slides 
are suitable. 


Silvertown Instruments 


Descriptive Pamphlet on application. 


The India Rubber, Gutta Percha, ana Telegraph Works Co.. Ltd. 
Head Offices: 106 Cannon Street, London, Е.С. Works: Silvertown, London, F 


BRITISH INSULATED & HELSBY CABLES, 


Works: Prescot, Helsby, and Liverpool. Limited. 


ELECTRICAL CABLES and WIRES 
FOR ALL PURPOSES. 


Paper, Rubber, Gutta Percha, Silk, or 
Cotton Insulated. 


Contractors for the Complete Equipment of 


— [rama y, —— —— 
Power Transmission, Lighting, 
Telegraph and Telephone 
——— Systems = 


Manufacturers of 
Junetion Boxes, Section Pillars, Overhead Tramway 
Gear, Bonds, Switehboards, Meters, Telephone Exchange 
Equipments, Batteries, Insulators, Fire Alarm, and Police 
ваше; каа PENAS and PIONS ete., ete. 


HIGH CONDUCTIVITY COPPER, 


Rolled or Drawn to any Wire Gauge, Section, or Specification. 


05-3 Core Cabl ‚000 Volt Working. 
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“шоп MOTORS. 


Any Type. 
Any Voltage. 
Any Speed. 


———9 


LARGE STOCKS OF ALL 
TYPES. 


Any size up to 100 h.p. 


IMMEDIATE DELIVERIES. 


Quick deliveries of larger sizes 
to any requirements. 


Write for ‘‘P" Catalozue. 
THE 


GENERAL ELECTRIC CO., LTD. 


Head Office : 71, Queen Victoria Street, 
LONDON, E.C. 


Engineering Works * Witton, nr. Birmingh un 


Showing ** Witton " Continuous-Curreat Motor driving Damping Machine for 


A LEADING LONDON MORNING NEWSPAPER. 


——— 


Complete Systems of Mains for 
ELECTRIC LIGHTING ———— 
TRACTION 

POWER-TRANSMISSION 
TELEPHONY, TELEGRAPHY— 


WIRES AND CABLES FOR HOUSE-WIRING. 


W. T. HENLEY S TELEGRAPH WORKS CO, Ltd., 


Go. ee 464 Blomfield Street, Telegraphic Address : 
N.T. Co 45 ) А 
oc. | LONDON.WALL, EC. | "х" 
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ACKWORTH, YORKS: Light Railway | Sanctioned.— The 
Board of Trade have confirmed the Order of the Light Railway 
Commissioners authorising the construction of light railways in 
the West Riding of Yorkshire, from Ackworth to Kirk Smeaton. 


AUSTRALIA: J/elbourne.--On March 7th the car sheds and 
etices of the Government electric tramway between St. Kilda 
and Brighton were destroyed by fire. The whole of the rolling 
stock, nine motor-cars and eight trailers, were destroyed, along 
with the building. The damage is estimated at £15,000, and 
was not covered by insurance. Two of the cars were manu- 
factured by the Bril Company, but the remainder were made 
in the Colony. The generating station was uninjured. 
Adelaide: Tramway — Engineer.—T'he Australian Mining 
Standard reports that thirty-one applications were received by 
the Adelaide Electric Tramway Trust for the position of elec- 
trical engineer to the Trust. Only four applications came from 
England, the remainder coming from various parts of Austral- 
asia. The successful candidate was Mr. W. T. Goodman, of 
Dunedin, New Zealand. The salary is £1,250 per annum. 

_ Fremantle, W.A.—The question of a tramway extension from 
Fremantle and East Fremantle to North Fremantle is now under 
consideration by the councils of the respective municipalities. 

sydney, N.N. W.: Tramway Extension.--Work has been com- 
ee the oe die Tramway. This line will be nearly 

our miles in length, and, exclusiv i l- 
E ee СА ; usive of land purchase, is esti 

Victoria: Electricity in Hydraulic Gold-mining.—At Carng- 
ham. recently, the formal opening of the electrical pumping 
plant of the Electro-Hydraulie Dredging Company took place 
in the presence of a considerable gathering of mining men and 
engineers. А storage reservoir capable of holding one million 
gallons has been constructed, and a power house built adjacent 
thereto. The motor house contains a pumping plant of about 
200 h.p., and the water is forced through a 13-inch pipe nearly 
one E mile in length to the working face, where the water 
is delivered at a pressure of 40 lbs. per square inch. 


BELFAST: Cavehill Tramways.—The City Ccuncil last week 
approved the purchase of the Cavehill and Whitewell Tramway 
at £60,000, and the matter will come up for confirmation this 
puis "un eden ив 18 opposing the purchase on the 
groun at too high a figure is asked for th dertaki 
which cost only £18,000. ў : { x: 


BIRMINGHAM: Tramways and Local Railways.—The re- 
organisation of the tramway system has resulted in a con- 
siderable reduction in the volume of passenger traffic between 
Birmingham and suburban stations. 


BUENOS AIRES: Telegraphic Extensions Required.—The 
Review of the River Plate remarks that telegraph construction 
in this province has not kept pace with other developments, and 
that many new towns and settlements are not connected with 
the telegraph system. In addition, much of the original equip- 
ment 15 unserviceable and antiquated, and it is estimated that 
an expenditure of £50,000 will be required to bring the service 
up to date. 


CHELTENHAM: Annual Outing.—The annual outing of the 
eniployees of the Corporation has been arranged to take place 
in June next. The expense of the outing is met from a fund 
raised entarely by voluntary subscriptions, and to which each 
member of the Corporation contributes. 

CHESTERFIELD: Tramway Report.—The report upon the 
last vear's working of the tramways undertaking shows that 
2.502.097 passengers were carried, an increase of 106,141 over 
the previous уеаг. The receipts per car-mile were 93d., an in- 
crease of 039d. over the previous year's figure. 
COVENTRY: Electricity Works Extension.- -The Corpora- 
tion have a Water Bill now pending in Parliament, and on 
Saturday an electors’ meeting was held to consider the advis- 
ability of introducing provisions and amendments into this 
Bill to allow of considerable extensions to the Corporation 
electricity undertaking. It is proposed to extend the elec- 
tricity. supply to the parishes of St. Michael Without, Holy 
Trinity Without, Stivichall, Alleslev, Coundon, Stoke, Foleshill, 
and Exhall. It appeared that the rapid growth of the city 
necessitated large extensions to the electricity works, and a 
s heme had been adopted by the Council for immediate ex- 
tensions at an estimated cost of £27,000, and for further ulti- 
mate extensions estimated to cost an additional £180,000. The 
tetal capital expenditure on the electricity undertaking, in- 
clusive ot the £27,000 for extensions, would amount to about 
£212.000. The proposal was carried unanimously. 

DUBLIN: Tramway FExtension.--It is proposed to extend 
the tramway system along the South Quavs. The city engineer 
and the Works Committee have been instructed to report upon 
the question. 

ERDINGTON: New Tramways.—On April 22nd the through 
service of tramcars between Erdington and Birmingham com- 


NOTES 


n.enced running. Eight cars have been put on this route, and 
they will keep up a ten-minute service. 


HANLEY: Z'epert upon Electricity Undertaking.—The 13th 
annual report is to hand, and gives interesting figures of the 
years work. The units sold increased by 214 per cent., and 
the load factor improved from 11:94 to 12°77 per cent. The 
average price received for power supply is 12844. per unit, 
and during the last two years the motor-load has nearly 
trebled. The total cost per unit generated, inclusive of capital 
charges, &c., has decreased from 5:514. in 1905 to 2°85d. in 
1906. Public lighting is supplied at 2'514. per unit. The 
net profit per unit sold has increased from 0:584. in 1905 to 
0474. during 1906. It is recommended that the meters of 
* Shallenberger " type should be replaced by modern meters 
of more accurate type. 


JOHANNESBURG: Explosion at Electric Power Station.— 
The Rand Engineering Correspondent of the Financial News 
reports a serious explosion at the municipal electric power sta- 
tion, which wrecked some machinery, and injured two of the 
men. This explosion was due to the failure of the blowers 
to maintain the nécessary pressure for forcing the air under 
the gratings of the producers, which resulted in gas from the 
producers finding its way along the air delivery mains and the 
gas and air together forming a highly explosure mixture. 


LLANELLY : Light Railway sanctioned.—The Board of Trade 
have confirmed the Order of the Light Railway Commissioners 
authorising the construction of light railways in the urban 
district ot Llanelly. 

LONDON: London County Council.—At the meeting on 
Tuesday a report from the Finance Committee with reference 
to an application from the Berniondsey Borough Council for an 
advance of £11,357 for electricity works was considered. Of 
this amount the committee stated £8,357 was required for in- 
creasing the carrying capacity of the mains in certain roads, 
and this portion of the loan should be acceded to. £2,000 was 
required for extensions of mains, but as £800 of the loan of 
£2,000 advanced in October, 1906, was stil in hand, they 
recommended that that portion of the loan should be postponed 
until the balance had been expended. The remaining £1, 
was required in respect of meters, as to £522 to cover expendi- 
ture already incurred, and £478 to meet future requirements. 
They recommended that this portion of the loan be granted. 
The recommendations of the committee were adopted. The 
Council decided to provide coloured electric signal lights at 
eleven fire stations at which more than two appliances were 
kept, to indicate to the men which appliance was to be turned 
out in the event of a fire, at an estimated cost of £125. 


Marylebone: Steam Consumption Trials.—The Electricity 
Committee report that the contract with Messrs. C. A. Parsons 
and Co. for turbo-generators provides for a bonus being given 
in the event of the turbines coming up to a certain standard 
of steam etliciency. The consulting engineer (Mr. Wright) re- 
ported that during last month the official steam consumption 
tests on the turbo-generators had been carried out, the results 
being as follows :—Nos. 1 and 2 machines produced а net 
kilowatt hour for 21:99 lb. of steam; Nos. 5 and 4, 2208 lb. ; 
No. 5, 1717 Ib., bonus £2,097; No. 6, 1788 lb., bonus £1,458; 
No. 7, 172 lb., bonus £2,070; No. 8, 171 lb., bonus £2.160. 
Mr. Wright also stated that Clause 14 of the specification 
enabled the Council to reject the smaller turbines should the 
ccnsumption exceed 22°05 lb., and éntitled the manufacturers to 
a bonus of £900 for every lb. of steam under 19} lb. on each 
of the large sets. Finally, the consulting engineer submitted a 
certificate in favour of Messrs. Parsons, showing an amount 
of £7,770 due to them as bonus in accordance with the fore- 
going report. This was approved. 

The Hampstead Tube,--On April 25th а trial trip was made 
over the completed portions of this railway from Golder's Green 
car-shed through Golders Green, Hampstead, Belsize Park, 
Chalk Farm. Camden Town, and Mornington Crescent. stations. 
It is anticipated that the line will be opened in Jvne. 


OTLEY: Prorisional Order Hevocation.—The Board of 
Trade have revoked the Otley electric lighting | provisional 
order granted to the Corporation in 1902. 


STOKE-ON-TRENT: Zrtension. of Electricity. Supply.—At 
a meeting of the Town Council on April 25th, the draft pro- 
visional order, submitted by the Board of ‘Trade for the supply 
of electricity within the area of the Fenton Urban District 
Council, was approved and adopted. It was also decided to 
increase the salary of the electrical engineer by £50 per 
annum. 

STRATFORD-ON-AVON: Electric Lighting.---On April 27th 
the formal inauguration of a public electricity supply took place. 
The undertaking is in the hands of a private company. 
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TASMANIA: Launceston Tramways.—The Australian Mining 
Standard reports that the Launceston Council has entered into 
an agreement with Messrs. Clark and Co., of Melbourne, who 
have paid a deposit of £1,000, to instal an electric tramway 
within the municipality. The gauge is to be not less than 3 ft. 
6 in., and the track rails not less than 85 lb. per yard. The 
cars are to be of single-deck type, and the overhead trolley 
system will be used. Energy will be obtained from the Coun- 
cil’s generating station, at а flat rate of jd. per unit, and will 
be supplied to the existing sub-station as three-phase current at 
5,000 volts, 50 periods. Тһе Council is to have the right of 
purchase at the end of twenty-five years, and after each suc- 
ceeding seven years. 

URUGUAY: Water Power Development.—The Ministry of 
National Development, according to the //erview of the River 
Plate, is considering the question of the utilisation of the 
various waterfalls in that country. Mr. John L. Smith, the 
Government engineer, has drawn up a report on the development 
of the falls of the Uruguay River, and in particular the Salto 
Grande, or Great Waterfall, which it is estimated would provide 
100,000 horse-power. 

WALTHAMSTOW: Price of Electricity Supply to Tramways. 
—On Friday the Tramways Committee considered the charge to 
be made tor current supplied by the electricity department, 
and they recommended that the price be fixed at 181. per 
unit for the twelve months ended March 3156, 1907, and that 
for the current year a charge of 13d. per unit be made. 

WEST AFRICA: T'rans-Saharan T'elegraph.—A Foreign Office 
Report upon the Trade of French West Africa, for the year 


TENDERS INVITED AND 


ASTON MANOR.—The Corporation invites tenders for high 
and low tension three-phase cables in connection with the supply 
of electricity to the Erdington district. Full particulars from 
the Borough Electrical Engineer; fee £2 2s., returnable. 
Tenders to the Town Clerk by May 11th. 


AUSTRALIA.—The Tasmanian Postmaster-General’s Depart- 
ment, Hobart, invites tenders by June 17th for common battery 
telephone material. Conditions of tendering may be obtained 
2 т Hobart, Sydney, Melbourne, Brisbane, Adelaide, ог 

erth. 

BANGKOK.—A new central battery telephone system is to 
be installed under the direction of the Siamese Minister of 
Public Works. 

BARNES.—The Electricity Department invites tenders for the 
supply and erection of steam, exhaust, and other piping at the 
electricity works. Full particulars from the Electrical Engineer ; 
Er is., returnable. Tenders to the Town Clerk by May 
14th. 

BELGIUM.—H.M. Consul-General at Antwerp (Sir C. 
Hertslet) reports that the municipal authorities of that city 
invite tenders for the supply of electric lift and crane ap- 
pliances. The specifications may be obtained from the Hotel 
de Ville at Antwerp. Tenders, in sealed registered envelopes, 
should be delivered to ‘‘M. le Bourgmestre de la Ville," at 
the Hôtel de Ville, not later than May 6th. A deposit of 
5,000 frs. (about £120) will be required. Copies of the speci- 
fications may be seen at the Commercial Intelligence Branch of 
the Board of Trade, 73 Basinghall Street, London, Е.С. 

BRISTOL.—It is proposed to instal electric light at the new 
elementary school at Merrywood. Particulars from the Build- 
ing Committee of the Bristol Education Committee. 

The Electricity Committee is prepared to receive tenders 
for alternating and direct current flame arc lamps. Particulars 
from the Electrical Engineer (fee £2 2s., returnable), and 
tenders to the Town Clerk by May 20th. 

CROYDON.—Tenders are invited for boiler feed pipework 
and new flue and economiser setting. Particulars from the 
Borough Electrical Engineer (fee, £1 1s., returnable), and 
tenders to the Town Clerk by May 6th. 

DERBY.—The Tramways Committee recommend the ex- 
tension of the Burton Road tramways at an estimated cost of 
£5,900, and the construction of a new line along Nottingham 
Road at £17,800. 

DUNDEE.—The Electricity Committee have recommended 
the extension of the distributing system. 

EAST HAM.—Tenders are invited for the electric wiring and 
fitting of the new Central Carnegie Library Buildings, High 
Street South. Particulars may be obtained from the Electrical 
Engineer to the Council, and tenders should be sent to the 
Town Clerk by Мау Tth. 
| EDINBURGH EXHIBITION, 1908.—It is understood that 
in connection with the electric lighting scheme for the Scot- 
tish National Exhibition, 1908, 100 arc lamps and from 20,000 
to 50.000 incandescent lamps will be required. 

GRAVESEND.—tThe Electricity Committee invite tenders for 
the following plant :—Section A. cables and works; section В, 
storage battery; section C, balancer and boosters; section D, 
switchboard. Particulars from the Borough Electrical Engineer 


1905-6, states that the trans-Saharan telegraph, to join up the 
Algerian and West African systems, has been jointly studied 
by the administrations of those two colonies, and a definite 
scheme has been drawn up. This telegraph will strike the 
River Niger at Burrem, which is not at present connected with 
the West African svstem. А new line is, therefore, to be con- 
structed from Timbuktu to Burrem, and thence to Niamey and 
Zinder, so as not only to be in a position to utilise the trans- 
Saharan line when it is made, but immediately to place the 
Zinder-Lake Chad region in telegraphic communication. This 
line will have a total length of 1,075 miles, and 1s estimated to 
cost £80,000, which sum has been allotted out of the new loan. 


WEST HAM: Electricity Loans.—The Electricity Committee 
reported that they had received a letter from the Local Govern- 
ment Board with regard to the committee's application for 
sanction to borrow £4,508 and 515,526. The Board would be 
prepared to sanction a loan for £2,680, the amount required to 
close the Canning Town account. The committee have autho- 
rised the Electrical Engineer to undertake small motor wiring 
orders for execution by the men fixing the motors, where the 
estimated cost of such works does not exceed £5. 


WOOLWICH: Electric Light | Matters.—The Electricity 
Committee have instructed the acting electrical engineer to 
arrange with the Borough engineer sothat one month's trial may 
be given to the use of coal alone for generating purposes at 
the Plumstead works. The present practice is to use both 
coal and refuse, and recently the generating costs have risen 
from 0'25 pence per unit to 06 pence per unit. 


PROSPECTIVE BUSINESS 


(fee £2 2s., returnable), and tenders to the Town Clerk by 
May 10th. 

HUDDERSFIELD.—Tenders are invited. for an electric 
crane. Particulars from the Borough Electrical Engineer and 
Surveyor, 1 Peel Street, and tenders to the Town Clerk by 
May 8th. 

HULL.—Tenders are invited for the supply and erection of 
two electric water-level indicators and recorders at the Keldgate 
Reservoir of the City of Hull Waterworks. Particulars from . 
Е. J. Bancroft, water and gas engineer, Alfred Gelder Street, 
Hull, fee one guinea (returnable), and tenders to the Town 
Clerk by May 11th. 

ITALY. Тһе * Bulletin” of the French Chamber of Com- 
merce at Milan states that the Municipality of Rome are con- 
sidering a scheme for the establishment of a municipal electric 
lighting service. It is proposed to raise a loan of 5,605,000 lire 
(about £144.200) for this purpose. Of this sum, 100,000 lire 
(about £4,000) would be devoted to the purchase of a site for 
a generating station, and 1,957,250 lire (about 277.490) to the 
building and equipment thereof, and to laving down wires. 
private tenders to be invited for these works. The special 
appliances required for the other portions of the work would 
be purchased direct by the municipality from the recognised 
manufacturers. 


LONDON: London County Council.—The Council invites 
tenders for the manufacture, delivery, and erection of 
(a) six fuel economisers at its tramways electricity 
generating station, East Greenwich; (b) high and low 


tension switchyear for five tramways sub-stations (with base- 
ments); and (c) high and low tension switchgear for three 
tramways sub-stations (with galleries). Fee, £2 (returnable). 
Tenders by Tuesday, Mav 7th, 1907, as regards fuel econo- 
misers, and June llth, 1907, as regards high and low tension 
switchgear (both tenders) to the Clerk to the Council. 

[slington,— The Lighting Committee require a 12-ft. diameter 
fan, driven by a single-phase motor, having a capacity of de- 
livering 500,000 cubic feet of air per minute against a resistance 
of three-eighths of an inch of water. Particulars from the 
Borough Electrical Engineer, апа tenders to the Town Clerk 
by May 8th. | 

St. Pancras.— Tenders are invited for arc lamp supplies for 
the ensuing twelve months. Specification and particulars ор 
deposit of £2 (returnable), from the Electricity Department, 57 
Pratt Street, Camden Town, London, N.W., and tenders to 
the Town Clerk by May 13th. 

NEW ZEALAND.—The Corporation of Wanganui requires 
tenders by June 156 for the supply of materials for about six 
miles of electric tramway track, with all plant, machinery, cars, 
and apparatus in connection therewith. 

PARIS.—Our Paris correspondent informs us that several of 
the larger buildings in Paris are proceeding to design and erect 
private installations so that thev may be independent of the 
public supply in the event of another strike occurring with the 
resultant stoppace of the service. 

SOUTH AFRICA: Port  Klizabeth.—An expenditure of 
£16.000 is contemplated upon the electricity works. 

WATFORD.—. loan for the extension of the electricity 
works has been sanctioned by the Local Government Board, 
amounting to £8.879. The original application was for £135.50 
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TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The New South Wales Postmaster-General’s 
Department has accepted the tender of the British Insulated 
and Helsby Cables, Ltd., for 74 tons of hard-drawn copper wire, 
200 lb. per mile, at £131 3s. per ton. 

BOLTON.—‘The tender of Messrs. Musgrave and Son for a 
2,000 h.p. vertical steam engine; also the tenders of Messrs. 
Dick, Kerr and Co. for a three-phase alternator, and the 
British Insulated and Helsby Cables, Ltd.,.for wire, and Mr. 
R. W. Kenyon for casings, have been accepted. 

BRITISH WESTINGHOUSE CO.—A six-cylinder vertical 
tandem gas engine is being supplied to the Hollins Miu Co., 
Marple, and four similar machines to the Castner Kellner 
Alkali Co., at Runcorn. 

CARDIFF.—The Corporation have accepted the tender of the 
Electric Construction Company, at £243, for a switchboard in 
connection with the new motor generator at the docks sub- 
station. Several tenders were received for the supply of cable in 
connection with the same installation. The British Insulatea 
and Helsby Cables, Ltd., tendered £755, the lowest British 
tender, while the Lahmeyer Electrical Co. tendered £668 15s. 
On the recommendation of Mr. Arthur Ellis, Electrical Engineer, 
the latter tender was accepted. 

CAR DIFF.—Nine tenders have been received for advertisin 
for a period of seven years on the screen boards of 100 cars, an 
on the ventilator glasses of 130 cars:—Mr. Stewart J. Bryan, 
Colbourne Street, Cathays, £3,861; Mr. T. Edwards, Charles 
Street, Cardiff, £2,000; Mr. A. A. Abrahams, London, £2,000; 
Advertising Concessions Co. (Ltd.), London, £1,625; Mr. James 
W. Courtenay, London, £1,550 per annum; Messrs. Mason and 
Jacobs, Cardiff, £1,500 for three years, with option to continue 
for four years; if for seven years £1,400; Mr. A. C. Burnley, 
London, £1,400; Messrs. Albert Pole and Son, Bristol, £1,325; 
Messrs. Griffiths and Millington, London, £1,250. The corpora- 
tion has absolute discrimination as to the class, design, colour, 
material, &c., of the advertisements, and the contractor has to 
pay the corporation in advance quarterly. ‘The six highest 
tenderers are to be asked to fit up a car within ten days. 
Two sureties of £500 each must be provided by the successíul 
contractor. 

LEYTON.—The Council has accepted the tender of the Tudor 
Accumulator Co. for repairs to the lighting battery, and for 
maintenance of the traction battery. 

LONDON: London County Council.—The tender of S. G. 
Cozens at £1,154 has been accepted for the installation of 
electric lighting, bells, telephones, and fittings, and wiring 
for motors at the London Day Training College. The following 
tenders for tracks, rails, and fastenings have been received :— 
Bolckow, Vaughan, and Co., Ltd. (accepted), £16,173 17s. 6d.; 
Walter Scott, Ltd., £16,570; Barrow Hematite Steel Co., Ltd., 
£16,731 17s. 6d.; Lorain Steel Co., £17,056 10s.; Р. and W. 
MacLellan, Ltd., £18,140 18s. 9d.; Steel, Peech, and Tozer, 
Ltd., £18,213 2s. 6d. The chief engineer’s estimate for the 
materials was £16,194 17s. 6d. The following tenders for slot 
and conductor rails were also received :—P. and W. MacLellan, 
Ltd., 55,567 10s.; Frodingham Iron and Steel Co., Ltd. (ac- 
cepted), £5,804 10s.; Walter Scott, Lid., £6,237 10s.; Bolckow, 
Vaughan and Co., Ltd., 26,972 10s.; Steel, Peech, and Tozer, 
Ltd., £6,985 12s. 6d. The chief engineers estimate was 
£5,804 10s. The Highways Committee pointed out that the 
firm which had submitted the lowest tender, P. and W. 


MacLellan, Ltd., proposed to sublet the manufacture of the 
rails to the Société Anonyme des Acieries d'Angleur, Belgium. 
lf this tender was accepted, it would be necessary to incur 
considerable additional expenditure for inspecting and testing 
the rails at the works at Belgium. The second lowest tender 
was submitted by the Frodingham Iron and Steel Co., Ltd., 
who tendered for rails entirely of British manufacture, and 
they guaranteed that the electrical conductivity of the con- 
ductor tees shall give an average on the whole of the tests 
taken together of not less than 15 per cent. of Matthiessen’s 
standard for pure copper, or 1 per cent. more than that guar- 
anteed by the lowest tenderer. 

Marylebone.—The Borough Council has accepted the tender 
of Joseph Westwood and Co., Ltd., at £213 10s. for painting 
the plant at the generating station. The Council has also 
accepted the following tenders for annual supplies for the 
electricity undertaking :—Siemens Bros. and Co., Ltd., rubber 
cables; Vigers, Sons and Co., meter boards; Edison and Swan, 
switcn holders; Rashleigh, Phipps, and Co., incandescent lamps ; 
New Brotherton Tube Co., electric tubing; Sloan Electrical 
Co., arc-lamp carbons; British Electric Calibrated Fuse Co., 
fuses; St. Helens Cable Co., Ltd., tinned copper fuse wires; 
British Insulated and Helsby Cables Co., fuse wires; W. T. 
Henley's Telegraph Works Co., Ltd., flexible wire; H. P. 
Mayer and Co., carbon brushes; W. Patterson, dynamo brushes. 
For engineer's stores, oils, &c.:—G. Hatch, Ltd.; Withy and 
Wyatt; Wilcox and Co.; Vincent's Stores; Pryke and Palmer; 
Croager Bros.; F. Bird and Co.; India Rubber, Gutta Percha 
Co., Ltd.; C. King and Co. ; Broad and Co., Ltd.; Towers and 
Williamson; Glenboig Fire Clay Co., Ltd. ; T. and W. Farmiloe, 
Ltd.; Tully and Straker; C. Jenkins and Co. ; Anti-Attrition 
Metal Co., Ltd. Meters:—Reason Manufacturing Co., Ltd.; 
Prepayment Meters, Chamberlain and Hookham. | 

Southwark.—The offer of the London Electric Supply Cor- 
poration to light the new library at 5jd. per unit has been 
accepted. The County of London Electric Supply Co. made 
the same offer plus the usual nominal meter rent. 

Woolwich.—In connection with the decision recently arrived 
at to close the wiring department, the following qffers to enter 
into arrangements for the execution of electric installation work 
have been received :— The Electrical Contracts Co., Holborn, 
E.C.; Rashleigh, Phipps, and Co., Oxford Street, W.; Fred 
d'Alquen and Co., Sydenham Road, S.E.; Ward and Newman, 
Ilford; Whistler and Worge, Eltham. "The Electricity Com- 
mittee recommend the acceptance of the offer of  Messrs. 
Whistler and Worge, for Eltham. With regard to the re- 
mainder of the borough, t.e., the parishes of Woolwich and 
Plumstead, applications by advertisement are to be invited. 
This was agreed to. 

The Borough Council has placed an order at £162 with the 
General Electric Company for converting a rotor. 

Islington.—' The tender of Messrs. Ferranti, Ltd., has beer 
accepted for the supply of transformers to March 31st, 1908. 

OXFORD.—The Oxford Electric Companv, Limited, have 
placed an order for a further motor converter with Messrs. 
Bruce Peebles and Co. 

PLYMOUTH.—The contract for relaying the tramway track 
from Prince's Hall to Basket Street has been given to a local 
contractor at £1,100. "This is slightly less than the surveyor's 
estimate. 


COMPANIES’ MEETINGS AND REPORTS 


AUCKLAND ELECTRIC TRAMWAYS.—The directors’ re- 
port for the year ended December 3lst, 1906, shows a total 
revenue for the year of £132,564, as compared with £122,995 
for the previous year. The traflic receipts, which amounted 
to £130,356, show an increase of £8,457 over the previous year. 
After deducting all expenses chargeable to revenue, including 
£14,255 for interest on the debenture stock of the company, 
and providing for the rental and percentage of profits pay- 
able to the Auckland City Council amounting to 25,246, and 
after үш aside £10,000 to meet depreciation, there remains 
а surplus of £33,583, making with the £3,018 brought forward 
from the previous account an available balance of £36,601, 
which the directors recommend should be applied as follows :— 
To reserve fund for general purposes, £12,500; a dividend of 
7 per cent. per annum on the share capital, £21.000; balance 
to be carried forward, £3,101. The directors propose that the 
account hitherto styled reserve and depreciation account shall 
in future be entitied depreciation account, and that the account 
shall be used exclusively for the purpose of providing for 
renewals and depreciation. An arrangement has been made 
with the Auckland City Council whereby the watering of the 
Streets on which tramways are laid in the city and in certain 
of the suburban districts will be undertaken by the company. 
Differences having arisen between the Auckland City Council 
and the company with regard to the system formerly adopted 
to arrive at the profits earned within the city, проп which 
the Auckland City Council is entitled to a percentage, a new 


method has been suggested bv the Company, which it is 
believed will meet the City Councils views. live additional 
cars have been added during the year; these will during the 


.present year be increased by a further 12 cars, making the 


total rolling stock 72. The board have decided to take in 
hand the construction of the extension of about three miles 
in the Mount Eden Road District, referred to in the last 
report, immediately the necessary powers are obtained. To cope | 
with the demand to be created by the above extensions and 
to meet the increased trattc, further plant capable of an 
output of 600 kilowatts will be installed during the year. Mr. 
P. M. Hansen having resigned his position as managing 
director, the board have appointed Mr. J. J. Walklate genera! 
manager and engineer of the company. Mr. Walklate, who 
has previously filled a similar position in the service of the 
Potteries Electric Traction Co., will take up his duties in 
Auckland about the middle of May, and Mr. Hansen his 
consented to act as managing director until his arrival. Tb: 
number of miles open are :—Single line, 6°44; double line. 1220 

number of passengers carried, 19.789,045; average receipts 
per passenger, 1°46d.; average expenditure per passenger. 0:86d. : 
proportion of expenses to receipts, 58 per cent.; number of cars 
working, 55. 

BABCOCK AND WILCOX.—The annual general meeting was 
held on Wednesday, when the report and accounts were adovted. 
Mr. J. Dewrance said that the report and accounts for the year 
bore a very strong resemblance to those of the previous year, 
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which was very satisfactory. Further extensions of the com- 
pany's works were in hand, and, so far as the present year was 
concerned, work was increasing. Тһе amount at the disposal of 
the board is £248,495, and it 1s recommended that after paying 
preference share interest a dividend of 8 per cent. should be 
paid upon the ordinary shares with a bonus of 4 per cent. 

BELL'S ASBESTOS CO.—The report for the year 1906 shows 
a net profit of £60,901. The total sum for appropriation is 
£67,480. The directors recommend a dividend at the rate of 
124 per cent. per annum, and a bonus of 2j per cent., tax 
PW eal to reserve fund £40,000, and carrying forward 

BRISBANE ELECTRIC TRAMWAYS.— There is а net avail- 
able balance of £47,282 for the year 1906, out of which has to 
be paid debenture stock interest amounting to £18,738, and 
& 5 per cent. preference dividend amounting to £17,812. Out 
of the balance of £10,667, it is recommended that £1,000 be 
carried forward to accident insurance funds, and that a divi- 
dend of 2s. per share free of income tax be paid upon the 
ordinary shares. This leaves £267 to be carried forward. 

BUENOS AYRES AND BELGRANO ELECTRIC TRAM- 
WAYS.—The report for 1906 shows a net profit of £76,161. 
After debenture stock charges and renewals fund, preference, 
dividend, and income tax have been met, there remains a balance 
of £19,055. A dividend of Эз. per share on the ordinary shares 
has been declared, and a balance of £4,033 carried forward. An 
agreement has been entered into with the Compagnie Générale de 
Traniways de Buenos Ayres for the sale of the company’s under- 
taking, subject to the approval of the debenture stock and share- 
holders, tor £1,350,000, of which £200,000 is payable at once 
in cash and the remainder at the option of the purchasers upon 
twelve months’ notice within fifty years. It is estimated that 
when the balance of the purchase money is paid, the ordinary 
shareholders will receive a return of not less than £4 5s. per 
shure on liquidation, after redemption of the debenture 
and repayment of preference shares at par. lf the agreement is 
approved, the directors recommend the application of £200,000 
in redemption pari passu of five per cent. (first) debenture stock 
at £115 per £100 of such stock. 

CALCUTTA ELECTRIC SUPPLY CORPORATION,—The 
directors’ report for the year 1906 shows that 4,578,380 units of 
electrical energy were sold during the year, an increase of 29 per 
cent. over Ше sales of 1905. The gross revenue (£89,242) is 
nearly 25 per cent. higher than in the previous year. The 
working costs (£39,065) show, however, an increase of 33 per 
cent. The capital expenditure at December 518% last amounted 
to £544,555, an increase of £46,075 during the year, necessitated 
by the continued expansion of the company's business. The 
principal items of expenditure are £5,661 on buildings, £19,480 
on mains extensions, £12,480 on machinery, and £7,255 on 
meters. Exceptional difliculties have again been experienced 
with the feeders, and it is evident that a considerable proportion 
of the underground cables will have to be relaid. The whole 
of the repairs and renewals during last year (£8,882) have, in 
accordance with the Government Form of Accounts, been charged 
against revenue instead of coming out of the renewals fund as in 
former years. The balance of the depreciation and renewals 
account at December 31st, 1906, amounted to £33,247, and the 
directors propose to further strengthen this provision by adding 
to the account out of the profits the sum of £12.0C0. The net 
profits for the vear amount to £50,177, to which has to һе 
added the balance brought forward from last year, £4,558, and 
after deducting the interim dividend paid in November, 1906, 
and other items set out in the net revenue account, there 
remains an available balance of £59,486. The directors recom- 
mend, as stated above, that a sum of £12.000 be placed out of 
profits to the credit of the ''Depreciation and Renewals Ac- 
count," and that a final dividend, at the rate of 103 per cent. 
for the half year, be declared and paid on the paid-up share 
capital, making with the interim dividend 8J per cent. for the 
year. the balance, £5.206. being carried forward. The new 
stations at Howrah and Ultadangha have been completed, and 
are now supplving electricitv. 

CITY OF BIRMINGHAM TRAMWAYS CO.- The report of 
the directors shows that the revenue account after vroviding 
£12.000 interest on debentures, and £12.C85 dividend on рге- 
ference shares to December 21st, leaves a surplus of £79,191. 
From this has to be deducted a 5 ner cent. interim dividend. 
leaving a balance of £77,025 for distribution. A 5 per cent. 
dividend upon the ordinary shares, making 10 рег cent. for the 
year, is recommended, in addition to the transfer of £70,712 to 
reserve fund. Capital expenditure during the vear amounted 
to £3,635, and the seventh annual instalment of £10.000, payable 
under the debenture trust deed, has been paid to the trustees. The 
debenture redemption fund has been further increased by the 
payment to the trustees of £20.000 received from the Birming- 
ham Corporation as the purchase price of the tramways in Bal- 
sall Heath; bv £16.000 for the Kyotts Lake Road devot; by 
£26.000 received from the King’s Norton Council for tramways 
in that district; by 211.705, the arbitration award as the value 
of the steam tramways іп Handsworth: and by £1.05. the 
proceeds of the sale of the Moseley and Small Heath denóts. 
This fund now amounts to £187.154. The revort also refers to 
the changes that have taken place in negotiating with outside 
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authorities. All the lines in Aston, with the exception of one 
route, are now worked by electric traction, and arrangements 
are being made with a view of having a through service be- 
tween Birmingham, Erdington, Perry Bar, and Handsworth. 
Several outstanding matters between the Aston Corporation 
and the company have been settled. The surrender on Decem- 
ber 515% to the Birmingham Corporation of 104 miles of tram- 
way in Birmingham апа the sale of the tramways in King's 
Norton have produced the following financial position :—Assets, 
either in cash or easily realisable, consists of sums deposited 
with the trustees and invested by them as mentioned above, 
£187,154; amount temporarily invested by the company, 
£211,650, making a total of £398,784. In addition to the 
revenue till 1911 from the tramways under lease to the company 
and the overhead equipment of the Bristol] Road and Coventry 
Road tramways in the city, the company possesses nearly five 
miles of cable and electrically equipped tramways outside the 
city, and generating stations, car sheds, and roliing stock, re- 
quired in connection therewith. The cash already realised is 
more than suflicient to pay off the whole of the £500,000 deben- 
ture, but it cannot be applied to this purpose, as the debentures 


are not redeemable until October 15th, 1917, unless the company - 


be wound up or fail to perform the covenants of the trust deed. 
In consequence of this position, the directors are carefully con- 
sidering the question ob winding up the company. ‘The num- 
ber of passengers carried during the year was 535,778,795, 
against 54,939,651 in 1905; the average receipt per passenger 
was 1°24d. against 1:244.; average working expenditure per 
passenger ‘75d. against ^77d.; proportion of working expenses 
to receipts, 59 per cent. against 63 per cent. 

At the meeting оп Wednesday, Mr. Emil Garcke, who pre- 
sided, said that unless the debentures were paid off a loss of 
something like £2,000 per annum would be incurred. "Therefore, 
the directors have thought it wise to seriously consider the ques- 
tion of whether it was practicable to wind up the company and 
make some arrangements for dealing with the leases and the 
remaining assets of the company. ‘They thought it right, however, 
to explain the position fully to the shareholders, and asked that 
the matter should be left in abeyance until the directors had had 
time to give the matter further consideration and prepare a 
scheme. The debeatures amounted to £300,000, and carried 
interest at 4 per cent. ‘The money which they had available and 
had at present invested, and to some extent deposited, with the 
trustees for the debenture-holders, was not producing as much 
as they were paying on the debentures, and it was this loss 
of something like £2,000 that had led the directors to consider 
carefully what had to be done with these available funds. As 

ointed out in the report, they were unable to pay off the de- 
banbures until 1917 unless the company was wound up. The 
suggestion for holding the matter in abeyance was accepted by 
the meeting, and the report and accounts were adopted. 


CLYDE VALLEY ELECTRICAL POWER CO.—The half. 
yearly meeting was held in Glasgow on Friday, when the balance- 
sheet for the half year ending December 31st, 1906, was sub- 
mitted. The business of the company shows a considerable im- 
provement upon that of the previous halt year, contracts entered 
into aggregating 11,000 h.p. Mr. Bonar Law, M.P., has been 
elected chairman of the company in succession to Sir David 
Richmond. who is elected vice-chairman at his own request in 
consequence of ill-health. 

Chacu ARK ELECTRIC CABLE CO.—The report for the 
year ending March 5156, 1907, shows a net profit of £6,443, to 
which is added £910, brought forward from last account. <A 
dividend of 6 per cent. per annum on the preference shares for the 
half year, and 6 per cent. per annum on the ordinary shares for 
the year, is recommended. 

DUDLEY, STOURBRIDGE, AND DISTRICT TRACTION. 
—The accounts for 1906 show a balance of £14.145, and. aiter 
deducting the dividend on the preference shares and addinc 
the total brought forward from last year, the net amount 
available for distribution is £9,156. £2,600 are to be placed 
to depreciation: £1,000 to a special Kinver light railway de- 
preciation fund; 5 per cent. on the ordinary shares is recom- 
mended, and £4.050 carried forward. Тһе expenditure on 
capital account during the year amounts to £2.699. "The ex- 
penses have been reduced by over £2,C00, and the receints 
have only increased by £380. The number of passengers 
carried was 8.432.344, against 8.570,791 in 1905: the average 
receipts per passenger were 1°18d., against 1S2d.; average 
working expenditure per passenger, 078d., against C84d.: 
proportion of expenses to receipts, 60 per cent., against 65 per 
cent. 

At the meeting on Wednesday the report and accounts were 
adopted. With regard to the dispute with the Dudley Corpora- 
tion. the chairman stated that if the appeal to the House of 
Lords went in favour of the company, they would get £52.576. 

INDO.EUROPEAN TELEGRAPH COMPANY.—The report 
for 1906 states that the direct Wheatstone working enables 
increasing traffic to be dealt with with greater efficiency and 
less delay. The revenue amounts to £124,610, an increase of 
£5.151 over the previous vear. The total expenses amount to 
£735.643. an increase of £2.851. The revenue account shows 
a balance of £50.966, which, after the deduction of income- 
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tax paid, is reduced to £47,177. The total sum available for 
distribution is £67,714, which includes the balance from 1905 
and outstanding receipts. Deducting depreciation and interim 
dividends already paid, there is a balance of £40,849. A 
dividend of 17s. 6d. per share for the six months ending 
December 31st, 1906, has been recommended. This makes 
6 per cent. for the year, in addition to a bonus of 20s. per 
share. The directors do not think it necessary to re-invest 
the interest during 1906 upon the unappropriated investments 
and upon the deposit of Russian Government Rente, and there- 
fore propose to make a special distribution from these sources 
equal to 15s. per share. At the meeting on Monday, the report 
and accounts were adopted. 

MELDRUM BROTHERS.—The net profit for 1906 is £2,636, 
which reduces the debit balance to £7,883. A 54 per cent. pre- 
ference dividend was paid up to December õlist, 1905, but no 
dividend is paid for 1906. The dividend on these shares, how- 
ever, is cumulative. The directors’ anticipations of large con- 
tracts have been fully realised, the orders on the books being 
now about 50 per cent. higher than at any former period. 

PERTH (W.A.) ELECTRIC TRAMWAYS.—The report for 
the year ending December 31st, 1906, shows a balance available 
for distribution of £20,414. After meeting dividend of prefer- 
ence shares there is a balance of £14,414, out of which £6,125 
has been expended on the North Perth extension and added to 
veserve fund account, leaving £8,289. It is proposed to appor- 
uon the remainder as follows :—Cash reserve fund, £2,500, and 
dividend on ordinary shares at 5 ү cent., £5,000; carrying for- 
ward £790. Regret is expressed in the report at the neces- 
sity for continual capital expenditure out of revenue, but it is 
hoped now to materially reduce this in the future. Ап applica- 
tion has been made for an official quotation for the preference and 
ordinary shares, but a quotation has been refused for the pre- 
ference shares. 

PRIMITIVA GAS AND ELECTRIC LIGHTING CO. OF 
BUENOS AYRES.—The revenue account for 1906 amounted to 
£113,596, including interest received from the German Trans- 
atlantic Electricity Co.; with transfer fees and balance from 
last accounts, the revenue amounted to £150,474. The balance 
available for dividends, after deducting debenture interest, 
preterence dividend, directors’ fees, &c., and placing £14,737 
to reserve, is £34,612. A final dividend of 4s. 6d. per share, 
making a total of 7 per cent. for the year, carrying forward 
£16,612. 

THAMES IRONWORKS SHIPBUILDING AND ЕМ. 
GINEERING CO.—The directors’ report for 1906 states that 
the electrical enzineering department has been busy throughout 
the year. The rolling platform for testing models of ships, 
referred to in last year's report, has been completed and handed 
over to the French Admiralty after an exhaustive series of 
trials. The department has recently taken up the manufacture 
of the “Strut” switch. This switch, which has been specially 
adapted for marine work, has now been accepted by the 
Admiralty as their standard type, and is also being sup- 
lied for а number of mercantile vessels, including the two 
arge new Cunarders. А considerable amount of miscellaneous 
work is on hand for the Admiralty, and the department should 
be well employed throughout the year. The accounts for the 
year 1906 show a profit of £58,199 12s. 8d.; this amount is 
subject to debenture interest, trustees’ and directors’ fees, leav- 
ing a balance of £45,268 1s. 8d., and making with the 
£15.287 12s. 4d. brought forward from last year a total of 
£60.555 14s. From this amount there is to be deducted the 
interim dividend to June 30th, 1906, already paid on the pre- 
ference shares, leaving & balance of £53,055 14s. available for 
distribution. ‘The directors recommend the payment of a divi- 
dend at the rate of 5 per cent. per annum (less income tax) for 
the six months ending December 31st, 1906, on the preference 
shares; the payment of a further sum of £5,000 to the trustees 
for the second debentures, to be applied by them in the further 
redemption of these debentures, and the placing of £10,000 to 
reserve account, increasing the amount in reserve to £20,000. 
This will require the sum of £22,125, leaving to carry forward 
to next year £50,950 14s. The report and accounts were adopted 
at the annual meeting. - 

WOLVERHAMPTON DISTRICT TRAMWAYS.—The an- 
nual report of the directors shows a total revenue for 1906 
amounting to £24,279. The net profit for the year, after 
deducting all expenses, including debenture interest, repairs, 
and maintenance and depreciation, amounts to £3,997, to which 
is added £242, brought forward from last year, leaving an 
available balance of £4,240. A dividend of 2 per cent. on the 
ordinary shares is recommended, £500 to reserve fund, and 
£543 carried forward. Capital outlay during the year amounted 
to £1,056, which includes the cost of equipping ten of the 
company's cars with skates, to enable them to put into force 
the arrangement made with the Wolverhampton Corporation, 
which uses the Lorain surface contact system, for intercom- 
munication between the two systems. The arbitration proceed- 
ings with reference to tramways in Dudley have not yet been 
concluded; the question of the price to be paid for Light 
Railway No. 5 under the Light Railway Order of 1898 having 
been taken to the House of Lords by the Dudley Corporation. 
The Corporation are under an agreement to grant a lease of 
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these tramways to the company on terms to be settled by 
agreement or arbitration. Through services have now been 
arranged between Wolverhampton and Dudley with the Wol- 
verhampton Corporation, and between Bilston and Walsall by 
arrangement with the South Staffordshire Tramway (Lessee) 
Company. The number of passengers carried was 4,102,574, 
against 3,640,275 in 1905; average receipts per passenger was 
1°39d., against 1°44d.; average working expenditure per pas- 
senger, 0'89d., against 0°99d.; proportion of expenses to receipts, 
64 per cent., against 69 per cent. 

At tlie meeting оп Wednesday, the report and accounts were 
adopted. 


MISCELLANEOUS CITY NOTES 


MONTREAL LIGHT, HEAT, AND POWER CO.—A 
dividend at the rate of 5 per cent. per annum has been de- 
clared for the quarter ending April 30th, payable on May 15th. 

CITY OF BUENOS AYRES TRAMWAYS.—A dividend of 
1з. 5d. per share less income tax has been declared for the three 
months ending March 31st. 

URBAN ELECTRIC SUPPLY CO.—The subscription list 
closed on Monday for an issue of £75,000 44 per cent. first 
mortgage debenture stock at 94 per cent. The share capital 
of the company authorised and issued is £650,000, and de- 
benture stock to the amount of £200,000, with which the 
present issue will rank pari passu. 


MISCELLANEOUS BUSINESS NOTES 


ARMORDUCT MANUFACTURING CO.—Owing to many 
complaints received from customers regarding delays in obtain- 
ing telephonic communication, the firm has added a second line. 
The numbers are now as follows :—1394 Holborn, 5739 Holborn. 

B. T.H. PETROL ELECTRIC SYSTEM.—The British Thom- 
son-Houston Co. have entered their new petrol electric 'bus 
for the LFrome's Hill Climb, organised by the Herefordshire 
Automobile Club, for May órd. While it cannot be expected 
that a heavy commercial vehicle can secure an award in such 
а competition, which is primarily open to touring cars, it will 
be interesting to note that this company's petrol electric 
vehicle can successfully negotiate & grade of the magnitude 
of Frome's Hill, which is 1,289 yards long, and has an average 
gradient of 1 in 1122, and a maximum gradient of 1 in 657. 

CUSTOMS CHANGES.—Under the new Roumanian tariff, 
ammeters and voltmeters are dutiable at the rate of 100 lei 
per 100 kilogs. under Art. 749; and electricity meters and 
other similar apparatus, under Art. 764, pay 1°50 lei per kilog. 

PERSONAL.—Mr. A. C. Kelly, who was for several years 
on the staff ot the locomotive department of the Great Eastern 
Railway, has recently been appointed traction engineer to the 
British Westinghouse Electric and Manufacturing Company, 
Itd., with headquarters at Manchester. 

On Saturday a presentation was made, at the Partick 
Electricity Works, to Mr. and Mrs. Н. B. Maxwell, on 
the occasion of their leaving Partick to go to South Africa. 
Mrs. Maxwell was presented with a gold pendant set with 
pearls, and chain, and Mr. Maxwell with a teak wood camera 
in case, suitably inscribed. 

UNION ELECTRIC CO.—Owing to the increase of the Union 
Electric Co.'s business in the northern districts, the Newcastle 
oftice of the firm will be moved, on and after May 6th, to 
50 Grainger Street, Newcastle-on- Tyne. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c. 


A petition for the sanction of the Courts to the scheme of 
reconstruction of the Kalgoorlie Electric Power and Lighting 
Corporation will be heard on May 7th, in the Chaneery Divi- 
sion, before Mr. Justice Warrington. 

The Deep Leads Electric Transmission Company is to be 
wound up voluntarily. Mr. E. S. Rawson, 20  Copthall 
Avenue, London, E.C., is liquidator. 

The Victor Arc Lamp Company is to be wound up volun- 
tarily, and a шере рг committee has been appointed. 
Mr. W. C. Penny, 8 Arthur Street West, London Bridge, 
E.C., has been appointed liquidator. 

A meeting of the British Electrical Company will be held 
a 4 Greek Street, Leeds, on May 29th, at 3.30 p.m., to receive 
the liquidator's account of the winding-up. 

A first and final dividend is announced in the bankruptcy of 
T E. Raymond Phillips, electrical engineer, 15 Nicander 
Road, Liverpool. Proofs should be sent by May llth to the 
Official Receiver, F. Gittins, 55 Victoria Street, Liverpool. 

All claims in connection with the winding-up of tue Rand 
Central Electric Works should be sent in to the liquidator, Mr. 
Н. Rogers, 120 Bishopsgate Street Within, E.C., by June 12th. 

Proofs in the bankruptcy of E. C. Holt, electrical engineer, 
Hall de Hill, Seabank Road, Rhyl, should be sent in to the 
trustee, Mr. Llewellyn Hugh-Jones, Crypt Chambers, Eastgate 
Row, Chester, by May 16th. 
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LONDON COUNTY COUNCIL TRAMWAYS 


Qi Thursday a Committee of the House of Commons, pre- 
sided over by Mr. Lambton, commenced consideration of 
the London County Council (Tramways and Improvements) 
Bil. Since the Bill was originally considered by the 
Examiners of Standing Orders considerable modifications 
have been introduced, mainly due to the refusal of local and 
road authorities to give the necessary consents. The result of 
the March election has also had an effect in the direction in- 
dicated. As usual, each proposed tramway was dealt with 
singly. The first proposal dealt with was a double line nearly 
halt a mile long in the neighbourhood of King’s Cross. The 
existing horse tramways trom Hampstead pass along the 


Pancras Road to the termini of the Midland and Great · 


Northern Railways respectively at St. Pancras and King’s 
Cross. The arch of the Midland Railway Company in Pancras 
Road presented the difficulty that it was too low for a double- 
deck car to pass under, whilst on the other hand it was im- 
pore to lower the road owing to the close proximity of the 

leet Ditch, under which is the railway. Consequently, it was 
intended to go by way of Midland Road to the west of St. 
Pancras, and passing the front of this, join the existing line at 
King's Cross. The Midland Railway Company objected 
strongly to the proposal, mainly for the reason that St. Pancras 
Station is above the level of the road, and a tramway passing 
along the front would considerably hamper the trattic in and 
out of the station. Mr. W. B. Worthington, the chief engineer 
to the Midland Railway Company, gave evidence to prove that 
the lowering of the roadway in Panes Road was not an 
engineering impossibility, and he estimated the cost at £2,000. 
He eventually carried his point, for the Committee refused to 
pass the proposed deviation, the cost of which was put at 
£16,100. 

The Committee next dealt with the proposal for the conver- 
sion to electric traction of the tramways between Vauxhall 
Bridge, Camberwell, and Norwood, the cost of which is put 
at £204,100, plus £68,720 for street widenings. All the latter 
are within the borough of Lambeth, and, following the usual 
custom, the Borough Council will contribute one-third of the 
cost. Only a few matters needed adjustment between the Lam- 
beth Borough Council and the promoters, and the Committee 
found the preamble of this portion of the Bill proved. 

On Monday the preamble of tramways 10, 11, 12, and 13 was 
proved, there being little opposition. 

An amendment to the L.C.C. (Electrical Power) Act, relieving 
the County Council from the obligation to dispose of refuse 
from the tramway conduits, created some discussion and oppo- 
sition. The position taken by the Council is that it should only 
place the refuse in any street receptacle, and that the local 
authority should remove it at its own expense. Тһе committee 
amended the clause by putting it upon the County Council to 
refund to the local authority the reasonable costs of the disposal 
of such refuse. 

The Bill was then ordered to be reported for third reading. 


Claim against Cable Companies for Lost Anchor.—In the 
Appeal Court, on Saturday, the case of the Agincourt Steam- 
ship Company т. the Eastern Extension. Australasia and 
China Telegraph Company and the Great Northern Telegraph 
Company was heard. The appeal was against a decision given 
by Mr. Justice Bray in the King's Bench Division in favour 
of the steamship company, the owners of ss. Agincourt, in 
February, in a claim for compensation for the sacrifice of 
the ship's anchor in order to avoid damaging cables belonging 
to the two companies. The submarine cables in question are 
in the bed of the River Yangtse Kiang, in the neighbourhood 
of Woosung, in China. With a view to preserving these tele- 
graph cables from injury in the event of their being fouled by 
vessels, the cable companies in August, 1902, issued a notice 
promising to compensate owners of ships who would be able 
to prove that they had sacrificed their anchor in order to avoid 
injuring the submarine cables. . Іп September, 1905, owing to 
indications of a typhoon, the Agincourt weighed anchor, and 
it was found to be foul of one of these cables. Relying on the 
defendants’ notice, the master of the Agincourt sacrificed his 
anchors and incurred other loss. The cable companies alleged 
that they distributed charts showing the position of the cables, 
but did not indicate the position by means of buoys or lights. 
The total claim was for £2,084, which included damages for 
delay and expenses for extra coals, &c. The point in dispute 
was whether the claim could include anything beyond the 
actual cost of the anchor and chain; further, the cable was 
an abandoned one, and the defendants denied any liability if 
they could prove that abandoned cables did not come within 
the terms of the notice of compensation mentioned above. 
The Court of Appeal now held that, under the circumstances, 
damages should only include the cost of the anchor and chain 
sacrificed. 


‘respectively. 


PARLIAMENTARY INTELLIGENCE 


CHANNEL TUNNEL.—In the House of Commons, on Thurs- 
day,.this Bill was withdrawn. It will be remembered that it 
was proposed to run the trains through the tunnel by electric 
traction. We gave, in our issue for January 3rd, the clauses 
relating to this portion of the Bill. 


KING’S NORTON DISTRICT COUNCIL.—This omnibus 
Bill has been under the consideration of the Police and Sanitary 
Committee during the week. Two sections of the Bill related 
to tramways and electricity supply respectively. Nothing of 
importance was proposed under the former, and the opposition 
of the City of Birmingham Tramway Co., which was with the 
object of protecting the company’s rights with respect to the 
routes leased by the Council to the company, was withdrawn 
before the committee stage was reached. Under the electricity sec- 
tion of the Billit was proposed to supply in surrounding districts, 
and to this the Shropshire, Worcestershire, and Staffordshire Elec- 
tric Power Co. offered opposition. The Council obtained a pro- 
visional electric lighting order in 1890, but it has not yet been 
put into force. The avowed object of wishing to supply out- 
side King’s Norton was the possibility that une Birmingham 
Corporation might desire a supply for certain tramways running 
between the two places. For the Power Company it was argued 
that the King’s Norton Council had secured exclusion from the 
company’s power area, and therefore it should not be allowed 
to supply in the company’s area. The committee took this 
view, and limited the supply outside King’s Norton to the 
Birmingham Corporation. 


MIDDLESBROUGH, STOCKTON, AND THORNABY 
TRAMWAYS.—This Bill has been withdrawn. 


NATIONAL PHYSICAL LABORATORY.—In the House of 
Commons on Monday Mr. Nield asked the Secretary to the 
Treasury if he would state approximately the amount of fees 
received during the past three years by the National Physical 
Laboratory in respect of work of the class which, prior to the 
establishment of the laboratory, was carried out at Kew; and 
whether this branch of the work done at the laboratory was 
self-supporting in the sense that the Kew establishment was, 
with the aid of the Gassiott fund. Mr. Runciman, in a 
printed reply, said he was informed that the fees received 
during the past three years for work of the class which, 
previously to the establishment of the laboratory was carried 
on at Kew, excluding, that is, merely chemical tests and the 
ordinary engineering tests on materials of construction, have 
amounted to 25.680 13s. 8d., £4,225 12s. 9d., and £4,645 5s. 9d., 
The answer to the second part of the question was 
in the negative. The character of the work conducted at the 
two establishments was so different that he did not think 
a fair comparison could be made. 


NEW TRUNK TELEPHONE LINES.—In a printed answer 
to a question in the House of Commons on Thursday, the Post- 
master-General stated that two additional trunk telephone lines 
between Southampton and London are nearly completed, and will 
be brought into use in the next few months. Their completion 
has been seriously delayed by wayleave difficulties. Additional 
trunk telephone lines to Portsmouth, Bournemouth, Salisbury, 
and the Isle of Wight from Southampton are also being provided. 


PROGRESS OF ELECTRICAL BILLS.—The Rawtenstall 
Corporation Bill and the West Riding Tramways Bill were read 
a third time and passed in the House of Commons on Thursday. 

The Electric Supply Corporation Bill was read a second time 
in the House of Lords on Thursday. 

The North-East London Railway Bill was read a third time 
and passed in the House of Commons on Monday. The Middles- 
brough Corporation Bill was read a second time. 

Roya, Assent.—Roval Assent was given on Monday to the 
Portobello and Musselburgh (Port Seaton Deviation) Tramways 
Bill. 


ROYAL COMMISSION ON LONDON TRAFFIC.—In answer 
to the question in the House of Commons on Wednesday last 
week, Sir Henry Campbell-Bannerman stated that although the 
question of London traffic was engaging the careful attention 
of the Government, there was no hope of legislation this year. 


UNOPPOSED BILLS.—The West Yorkshire Tramways and 
the Folkestone, Sandgate, and Hythe Tramways Bills were 
passed by the Unopposed Committee of the House of Commons 
on Thursday. We gave the objects of these measures in our 
issue of March 14th. 


WATFORD AND EDGWARE RAILWAY.—This Bill, which 
soucht to revive and extend the powers granted in 1902 for the 
compulsory purchase of two pieces of land, was dealt with by a 
Committee of the Housa of Commons last week, but the 
preamble of the Bill was found not proved. The opponents of 
the Bill were the Golder’s Green (Finchley Road) Estate and 
Mr. R. P. Jebb, a landowner along the line of route. 


Our report ef the Proceedings in connection with the Radio- 
telegraphic Convention will be found on page 744. 
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NEW COMPANIES 


J. HALDEN & CO.—This company has been registered with 
a capital of £40,000 in £1 shares, to acquire the business 
carried on by J. Halden in Manchester, London, and Newcastle. 
оп-Тупе as manufacturers and sellers of drawing materials and 
papers, mathematical instruments, &c. Registered ottices, 17 
Altrincham Street, Manchester. 


NEW PUBLICATIONS 


The Construction of Dynamos (Alternating and Direct- 
current), by Tyson Sewell. (London: Crosby Lockwood and 
Non.) “s. od. net. 

A Handbook of Wireless Telegraphy, by Dr. J. Erskine- 
Murray. (London: Crosby Lockwood and Son.) 10s. 6d. net. 


Generating Plant for the Mersey Railway.—The case of the 
British Westinghouse Electric and Manufacturing Co., Ltd., v. 
the Mersey Railway Co. came before the Court of Appeal. 
consisting of Lords Justices Moulton and Buckley, on Tuesday, 
on the appeal of the defendants from an order of Mr. Justice 
Sutton, reversing the order of the Master, which directed that 
further proceedings under the writ should go to arbitration. 

Mr. Astbury, K.C., said that in July, 1901, the defendant 
company were working with steam and decided to electrify the 
undertaking, and they entered into a contract by which the 
plaintiffs were to electrify the railway for £000,000 odd. In the 
contract there were a great many details as to debenture issues 
and things of that kind as to payments. The contract provided 
that the contractors should execute all the works in accordance 
with the specification, and provide all necessary things for 
equipping and completing the railway. Another condition of 
the contract was that the contractors should, if required to do 
so by the company, provide the company with £240,000 cash in 
order to enable them to redeem its debentures so as to prevent 
any interference during the construction. Provision was made 
as to payment, and everything was paid by the detendants 
except the final payment of £353,600, which was the balance of 
the contract price. In 1904 the plaintiff company claimed that 
the works were completed, that the trains were running, and 
that the power station was in working order, but the defendants 
said the engines were too light, and that they were coming to 
grief. 'The plaintifís said defendants ought to pay the balance 
of the contract price, but the defendants said they ought to 
have the power station put right first. An arbitration took place 
before two arbitrators and an umpire. 'The arbitrators went 
and examined the whole system, and in the middle of that 
arbitration the third engine came to grief. The plaintiffs said 
they could not keep it up any longer, and it was arranged that 
the parties should try to come to an agreement. In July, 1904. 
they did come to an agreement, and amongst the terms was one 
that the £53,600 should be paid by the defendants to the 
plaintifis. The defendants had to issue to the plaintiffs de- 
bentures to pay this, and all proceedings in the arbitration 
were to be stayed, with liberty to apply. In that state of 
things, on February 8th last, the plaintiffs issued the writ in 
the present action. Defendants then moved to stay the action, 
and an order to stay was made by the Master on March 19th, and 
the learned judge reversed that order, and that was the order 
appealed from. 

pom Justice Moulton, in giving judgment, said the appeal 
must be allowed. Looking at the writ he was satisfied and 
convinced that the disputes in question were disputes which at 
the date of the writ were old standing. In these circumstances 
he thought that the action should be stayed, and the matter in 
dispute go to arbitration. The costs in that court and in the 
court below would be the costs of the defendants in any event. 

Lord Justice Buckley concurred. 


The Accident on the New York Central Railway.—The experi- 
ment of repeating the conditions of the disaster on the New 
York Central Railway on February 16th, by taking a similarly 
constituted train round the same curve at the same speed, to 
which we referred in an editorial note on page 625 of Electrical 
Engineering of April llth, has been performed with success. 
According to the Electrical Review of New York, a train, made 
up so as to be, as nearly as possible, a perfect model of the 
wrecked equipment, was sent twice over the curve. During 
the first test the train made the curve at a speed of forty-eight 
miles an hour. "This is the speed at which the driver testified 
he was moving when his train was derailed two months ago. 
On the second test the controller was thrown around to the 
furthest point, and the fastest time made was sixty-two and 
one-half miles an hour, the train taking the curve at fifty-six 
and one-half miles an hour. After the tests, Mr. W. J. Wilgus, 
vice-president and general manager. stated that the trip had 
demonstrated that there was no fault with the equipment; that 
in every way 16 had been satisfactory to the experts and officials 
of the company. The result of the tests and the investigation 
showed not the slightest reason for attributing the wreck to 
the new type of motive power and equipment. 


CATALOGUES AND PAMPHLETS RECEIVED 


MOTOR STARTING SWITCHES.—A circular from T. Үү. 
Broadbent, of Huddersfield, describes a new form of con- 
tinuous-current motor starters. ‘These starters are of double- 
pole, enclosed design, and are provided with fuses, and 
no-voltage and overload release gear. They are liberally de- 
signed throughout, and all parts are made to gauge. The 
switch has a quick break, sutlicient for all pressures up to 
500 volts, so that a separate double-pole switch 1s not necessary. 
The resistance coils are wound in two sets (one for each pole), 
which are quite separate from each other. The switch arm 
consists of a central boss having two arms, one for each pole. 
Each arm carries a laminated phosphor bronze brush, which 18 
effectuaily insulated from the arm. The necessary adjustment 
for the wear of the switch brushes on the contacts is made by 
means of a nut and lock-nut on the front of the starter. There 
are two sets of contacts, each set essentially forming a single- 
pole starting switch. They are staggered with respect to each 
other, so that the resistance is cut out on each side alternately, 
thus giving virtually the effect of double the number of contacts. 
The contact on which the circuit is broken is easily renewable. 
А simpler form of single-pole starter is also listed. 

ALTERNATING CURRENT INSTRUMENTS.—A complete 
line of electromagnetic alternating current ammeters and volt- 
meters, with current and potential transformers for the higher 
ranges, is listed by Messrs. Crompton and Co. These instru- 
ments are provided in the round sector and edgewise patterns, 
and also with illuminated dials, and are all fitted with an air 
damping arrangement. 

AMMETERS AND VOLTMETERS.—Messrs. Johnson and 
Phillips send us a copy of а new list of dead beat, moving iron 
ammeters and voltmeters, for continuous and alternating cur- 
rents, which they have just issued. ‘The instruments are spring 
controled, and are mounted in strong cast-iron cases, which 
effectively shield the movement from stray magnetic fields. The 
movement itself consists of two cylindrical segments of sof 
iron, one of which is mounted on a pivoted steel spindle, work- 
ing in jewelled bearings inside a coil, while the other segment 
is fixed in the coil. 

CABLE DRUM CARRIAGE.—Messrs. John Ruscoe and Co., 
Ltd., of Hyde, Manchester, have issued a descriptive pamphlet 
illustrating a special pattern of two-wheeled cable drum car- 
riage, which they have recently introduced. Тһе carriage can 
accommodate drums up to four tons in weight, and the loading 
and unloading can be effected by one man, while only one 
horse is required to draw it. The carriage body is entirel 
of steel, only the shafts and wheels being of wood. The load- 
ing is effected by means of a worm-geared winch which 
hauls а pair of sliding blocks forming bearings to the axle of . 
the drum up an inclined plane on each side. This arrange- 
ment can also be used to shift the position of the drum or 
bills to take the weight off. the shatts. While loading or 
unloading is in progress the weight is taken by a pair of steel 
drop shoes in the rear of the vehicle so that the horse stands 
pertectlv free. 

ELECTRIC LIGHT FITTINGS.—The General Electric Co. 
have for some time specialised in electric light fittings of ar- 
tistic design, in accordance with the various recognised decora- 
tive styles, both antique and modern. A series of fittings which 
forms one of the most recent additions to the already long ist 
is illustrated in an attractively got up catalogue. They are 
of the Dutch and Flemish types, and mostly consist of can- 
delabra in the form of brackets and pendants of various sizes 
up to those with 56 lights. Another new list is a leaflet illus- 
trating а new set of French brackets in the Louis XV. and 
Louis XVI. styles. 

ELECTRICAL PYROMETERS.—Messrs. Crompton and Co. 
have issued a revised list of their direct reading pyrometers. 
These are of the thermo-junction type, with a simple indicat- 
ing galvanometer, calibrated direct in degrees. In some of the 
more delicate instruments a small mercury thermometer is at- 
tached to the indicator, so that a correction can be made, by 
inspection of a diagonal scale over which the pointer moves, to 
compensate for variations of temperature of the ''cold" junc- 
tion. А number of different forms of the apparatus for special 
purposes are illustrated, including one designed for use on 
steam automobiles for indicating the temperature of the super- 
heated steam, and other patterns for steam pipes, also portable 
constantan-copper pyrometers, and special couples of nickel and 
steel for furnace temperatures up to 1,1009 C. 

SWITCHES AND FUSES.—We have received from Messrs. 
Morris and Lister, of Coventry, lists of the new patterns of 
quick-break knife switches, and switch fuses, which they are 
putting on the market. "These switches, which are listed up 
to 400 amperes at 600 volts, embody several new features. 'The 
blade is of cast aluminium equal in conducting power with the 
ordinary copper blade. "The contact surfaces of the blade and 
the sides of its bearing are milled at one operation, so that the 
surfaces are perfectly true and parallel. Fhe quick break is 
effected by an auxiliary copper blade let into a slot on the inner 
surface of the aluminium blade, and pivoted to it at its lower 
end. This makes contact in an extension of the upper copper 
stalk. The switch cannot therefore break circuit on the main 
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contacts. ‘The fact that the quick-break blade is hidden from 
sight except when the switch is being operated adds much to 
the neat appearance of the switch. The main contact clips 
consist of two U-shaped pieces of hard copper strip, both ends 
of which are secured into the brass block, into which the main 
copper stalk is screwed. The blade works between these copper 
clips, and, when it is pushed home, the clips do not curve 
outwards, but tend to move out parallel to the blade, thus 
ensuring contact over the whole of the contact surtace. The 
clips spring inwards an ample distance to take up any wear 
which may occur. ‘The switch is constructed with a pivot 
entirely separate from the contacts, so that the blade is dis- 
connected from the supply when in the off position. Аё the 
nominal capacity of the switch, the current densities in the 
current-carrying parts do not exceed 1,000 amperes per square 
inch in copper (even in the contact clips themselves where the 
current density is frequently high), or its equivalent in the 
aluminium blade. Тһе contact density is not greater than 
60 amperes per square inch at the contacts, as they are at present 
rated. ‘The same type of P is eniployed by the makers for the 
switch fuses, which are of the tubular porcelain handle pull-out 


type. 

TEST ROOM INSTRUMENTS.—One of Messrs. Crompton 
and Co.'s new catalogues deals with moving coil reflecting gal- 
vanometers, with а special type of bipilar suspension, with 
accessories, such as shunt boxes, lamps, scales, &c., and dial 
pattern resistance boxes, and bridges, with multiple contact 
switch, with silver contacts enclosed under glass. 

THE DIESEL ENGINE.—A well-got-up pamphlet from the 
Diesel Engine Company gives a general description of the 
working ot this form of internal combustion engine, emphasising 
its high thermal etticiency, gradual ignition, and economy, and 
gives illustrations of a number of engine-rooms containing these 
engines, both in this country and abroad, including those of the 
Yorkshire and West Riding Electric Tramways Company, Ltd., 
the Yardley generating station of the City of Birmingham 
Tramways Company, the Burton and Ashby Light Railway, and 
the Rothesay Tramways. Тһе standard sizes listed range from 
15 B.h.p. at 270 r.p.m., to 800 B.h.p. at 140 r.p.m. 

THE NORTH WALES POWER SCHEME.—Messrs. Bruce 
Peebles and Co., Ltd., have issued a booklet describing the 
contract they have recently executed for the North Wales Power 
and Traction Co. This contract is notable as being one of the 
first hydro-electric schemes of any magnitude which has been 
carried out in the United Kingdom, and is by far the largest 
example of high tension overhead transmission in this country. 


LATHES FOR MODERATE SIZED WORK 


ESSRS. DRUMMOND BROTHERS, of Guildford, some 
M of whose interesting methods of electrical driving of 
machine tools we have had ocvasion to refer to before (//ec- 
trical Engineering, April llth, page 636), have sent us some 
particulars of a new small lathe which they have developed, 
and which presents some points of difference from traditional 
designs which have evidently been the résult of very careful 
experiment. 

The general design is noticeably a little heavier and stiffer all 
round than most, but there are in some important parts and 
many minor ones considerable changes on the usual design. 
The bed retains that useful feature, the gap, but the old criti- 
cisms of that usually very unmechanical arrangement no longer 
hold. The slide rails, on which the saddle is guided, are formed 
at the level of the bottom of the gap, and extend right along 
the gap space, instead of being formed at the top level and 
stopping short at the gap space. The saddle can, therefore, 
be worked at any time over the gap space, and right up to 
the largest face plate running in the gap, without any over- 
hang, either of tool or saddle. 

This design of bed gives a true ''box" form of casting with 
heavy side ribs, as well as the usual cross braces. Such a form 
is, of course, stiffer and more rigid than the common form, 
which is slit right through from end to end to form the ways 
for the tail-stock guide. ‘The cross slide of the compound rest 
is formed by a slotted, trulv surfaced, boring or milling table 
of large dimensions. On this, not only ordinary boring can be 
conveniently done, but holes parallel with each other in the 
same casting, such as twin motor cylinders, &c., сап be bored 
at one setting; the distance, centre to centre, being readily 
obtained by the micrometer attached to the cross slide screw. 
The cross feed to the table, as well as the longitudinal feed, is 
self-acting. and the undoing of one nut brings the upper side 
away, leaving this table clear for fastening work to. The wings 
of the saddle pass under instead of at the side of the tail- 
stock, leaving the upper side vees of the bed íree to act as 
guides for the tail-stock, which, when locked, is pulled hard 
against them, as well as down on the flat ways; this affords 
a truer guide than the common tongue and slot. All feeds are 
bv screw with a separate lead screw for screw cutting only, 
which is entirely at rest when not in use. These differences 
over the usual patterns certainly appear to be useful improve- 
ments and in no way to sacrifice any good points in the common 
pattern, the lathe otherwise conforming to the usual specifica- 
tion of a high-class tool of its size. 


We are informed that this tool has been supplied to and is 
giving satisfaction to many electrical engineers, amongst them 
the Central Station Westminster Electricity Supply Co.; Guild. 
ford Electricity Supply Co.; the General Electric Co.; Chieí 
Engineer, Electricity Department, Borough of Islington; Elec- 
tric Ordnance Co.; Electric Ignition Co.; .:orth-Eastern Hail. 
way, Telegraph Department; Lord Carnarvon, Lord Lonsdale, 
Sir Edmund Loder, Bart., &c., &c. 


Resident Engineer's Libel Action.—On Tuesday, Wednesday, 
and ‘Thursday of last week an action was before Mr. Justice 
Bigham and a common jury in the King’s Bench Division ot 
the High Court. The action was brought by Mr. Joseph 
Lynch tor damages for a libel published in the Malta Chronicle 
und Garrison Gazette against Messrs. Macartney, McElroy and 
Co., Ltd. Defendants denied that the words complained of 
were capable of the construction put upon them, and pleaded 
privilege. In 1903 plaintiff was employed by the defendants 
while they were laving a tramway at Delagoa Bay. When the 
work was completed in 1905 plaintiff was appointed as deten- 
dants’ engineer-in-charge of a tramway contract in Malta. 
There being certain irregularities, plaintiff succeeded in put. 
ting the business into good working order, and in January, 
1906, he applied for the vacant post of general manager. lm- 
mediately a notice was issued by the defendants in the Malta 
papers stating that they would not be responsible for апу 
orders given by or any debts incurred unless orders were given 
officially signed by the director or secretary of the Company. 
Plaintiff was shortly afterwards informed that there was a 
permanent position in view for him, but on March 5th he was 
tcid that a Mr. Treherne had been appointed general super- 
intendent, and plaintiff was offered the position ot secretary to 
the Company. This post not being the kind of work which 
suited him, he tendered his resignation as resident engineer. 
His resignation was accepted, and defendants requested him to 
return to London and resume his position in the London office. 
Plaintiff alleged that the notice published in the Malta papers 
was calculated to convey the impression to those who read it 
that he had been dismissed for some misconduct, and the only 
course which was open to him was to bring the action to clear 
his character of any unjust or injurious imputations. His 
Lordship remarked that he could not help thinking that the 
advertisement was unfortunately corded: and he did not 
think the ‘defendants could induce a jury to believe that it 
meant nothing more than that the relations of master and 
servant had ceased. Mr. Macartney, managing director of the 
defendant company, said he was fleeced by the traders of 
Malta. He had paid a large sum, not through the dishonesty 
ct his employees, but through the dishonesty of Maltese 
traders, and that was the reason why the advertisement ap- 
peared in the Malta Chronicle He had not the slightest 
desire of casting any imputation on the plaintiff. In the end 
the jury found for the plaintiff, and awarded £250 damages. 


London Electric Power Bills.—1n spite of repeated statements 
that the London County Council has decided upon a policy with 
regard to its Eiectric Power Bill, no report has yet been 
presented by the sub-committee which is dealing with the 
matter, although it was anticipated that there would have been 
a discussion at the meeting of the Council last week. хо 
report was included in the agenda for yesterday’s meeting. It 
is an open secret that negotiations have been in progress bet ween 
the Council and the London electric supply companies with a 
view to arriving at a compromise, and this accounts for the 
repeated postponements of the second reading of the bills in 
the House of Commons. They were to have been read a second 
time on Thursday last, but the Administrative County of 
London Bill and the bill of the combined electric supply com- 
panies were postponed until Monday, and the L.C.C. bill until 
to-night. The two former were again postponed, however, and 
as matters now stand all three bills will come up for second 
reading to-night, unless, as is not improbable, a further postpone- 
ment takes place. There has even been some talk of the L.C.C. 
bill being dropped. 


BRISTOL CORPORATION ELECTRICITY 
DEPARTMENT. 


HE ELECTRICAL COMMITTEE of the City and 
County of Bristol would be glad to receive Tenders for 
A.C. and D.C. Flame Arc Lamps, 
to be supplied and delivered within the City of Bristol. 

Copies of Specification, Form of Tender, and further particulars 
may he obtained from the Undersigned after May 6th, on payment 
of T. Эз. deposit, which will be returned on receipt of a hond fide 
tender. | 

The lowest or any tender will not necessarily be accepted. 

Tenders, enclosed in the envelope supplied, sealed and endorsed. 
to be delivered to the Undersigned by or before 10 à m. on the 
20th day of May, 1907. 

Н. FARADAY PROCTOR, 
| City Electrical Engineer. 
City Electrical Engineer's Office, ` 
Temple Back, Bristol. 
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THURSDAY, MAY 9o, 1907. 


Registered as a Newspaper. 


[PRICE SIXPENCE. 


SUMMARY 


THE London County Council has decided that its 
Electric Power Bill be submitted for second reading 
in the House of. Commons, and the Bill will be 
amended with а view to securing an arrangement under 
which private enterprise undertakes the business of 


supplying electrical energy, subject to the control of 
the Council. (Page 784.) 


THE accounts of the telephone department of the 
Hull Corporation show a net profit of £1 389 for tine 
year ended March 815%, 1907, after interest and sink- 
ing fund charges are paid, but no sum is put aside 
for depreciation, either of the plant or in the value of 
В ү although the latter expires in 1911. (Page 


Sır WILLIAM Preece, K.C.B., and Dr. J. A. FLEM- 
ING, F.R.S., gave evidence on Tuesday upon the Radio- 
telegraphic Convention of 1906. Sir William Preece 
gave uncompromising support to the ratification of the 
convention, and claimed that the Post Oftice, by work- 
ing at wireless telegraphy 12 years before Mr. Marconi 
came to England, had deprived the Marconi Co. of the 
patent monopoly, which, he said, was claimed. He also 
stated that intercommunication could easily bé made 
possible between the Poulsen system and other systems 
of wireless telegraphy. The examination of Prof. Flem- 
ing unfortunately had to be curtailed owing to the 
ditheulty of his hearing questions put to him. He said 
that intercommunication between the Poulsen and other 
systems could only be possible by sacrificing peculiar 
features in both cases, and upon which the efficiency of 
the systems depended. (Page 786.) 


THE electric railway promoted by the London and 
North-Western Railway Co., which will run partly 
in tube between Euston and Watford, has been 
passed by a Committee of the House of Commons. 
(Page 780.) 

A внокт account of the troubles recently experienced 
at the new Southwick Generating Station of the 
Brighton Corporation, owing to the breakdown of the 
lock which retains water in the canal connected to the 
inner harbour at Shoreham, is given on page 789. 


A SHORT article describing an exhaust steam turbine 
installation at a German mine, and giving some results 
of tests of steam consumption, appears on page 789. 


WE give the terms of an agreement arrived at be- 
tween the Employers’ Federation and the representa- 
tives of some engineers’ trade unions. (Page 790.) 


THE resumed discussion on Underground Mains, at 
Leeds, on April 25th, was of an intensely practical 
nature. Sticky compound rather than hard compound 
was recommended for filling junction boxes, and a 
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preference was expressed for plumbed sleeve joints in 
place of boxes. Some speakers objected to the use of 
iron bridge pieces on the solid system. A.new cable 
was described in which the interstices between the 
conductors were filled up with compound, to prevent 
moisture from creeping up. A complaint was made 
that the lead-covered rubber cable in tramway poles 
fitted badly, but no better material was suggested. 
Other matters such as earthing and fusing were also 
discussed. (Page 791.) 


Мк. HaMMoND'S paper on “ Depreciation ’’ was fur- 
ther discussed at a meeting of the Dublin Local Sec- 
tion of the Institution of Electrical Engineers on May 
2nd. (Page 792.) 


AN abstract of Prof. Schwartz’s paper on '' Flex- 
ibles ’’ is concluded this week, and the concluding por- 
tion deals chiefly with the methods of surface wiring by 
means of fixed flexible used on the Continent. (Page 
798.) 'The discussion will be reported in our next 
issue. 

THE proposal of the Coventry Corporation to supply 
electrical energy in districts outside the municipal 
boundaries has been passed by а committee of the 
House of Lords, despite the fact that the districts in 
question are in the area of the Leicestershire and War- 
wickshire Electric Power Co. (Page 796.) 


CONSIDERABLE extensions to the electricity works at 
Stepney are to be undertaken at Blyth's Wharf. A 
description of the proposed new station is given on 
page 797. 


SomE further correspondence in the Manchester 
Guardian relating to electrical driving in cotton mills 
shows a regrettable lack of appreciation of the advan- 
tages to be obtained by electrical methods. A letter 
from a Mr. Buss is critically dealt with in an article 
on page 797. 


AN illustrated article by Mr. HAnorp HASTINGS gives 
some interesting notes on the circumstances under 
which electrical work is carried out in Buenos Aires, 
more particularly in reference to tramway construc- 
tion. (Page 799.) . 


THE subject of wooden poles for transmission lines 
was exhaustively treated in a paper read by Mr. C. 
Wape before the Institution of Electrical Engineers on 
the 2nd inst. The author carried out & large number 
of destructive tests in order to determine the best de- 
sign for ‘‘A’’ poles. The tests show that an “А” 
pole may have four or five times the strength of one 
of the component poles. An informing discussion fol- 
lowed, апа incidentally brought to light а practical 
treatise upon overhead line construction, published by 
the Post Office. (Page 803.) 


Охрев '' Electrochemistry,” the patent of Messrs. 
SIEMENS and HALskE for the fusion of highly-refractive 
metals, such as tantalum, by means of the cathode 
rays, is described. К. L. Pacnarp’s method for treat- 
ing sulphide ores and obtaining the copper and zine 
separately by electrolysis is also given. We also out- 
line the process described by C. P. Кіснмохр in the 
Engineering and Mining Journal, for the treatment of 
complex sulphide ores containing gold and copper, and 
the electrolytic method for separating these two metals. 
Other subjects referred to are the detinning of tin scrap 
and a method for plating surfaces too “large to be 
placed in the ordinary plating-bath. (Page 811. ) 


Unper '' Electrical Science,” the subjects treated 
include some experiments by В. V. Нил, on the 
behaviour of certain alloys of nickel, a further notice 
of some of Prof. J. J. Tnhomson’s work on positive rays, 
and a contribution by J. Jouy to the discussion on 
the cosmic origin of radium. In the papers abstracted 
in the Continental Section MM. KOWALSKI and 


?) 


Garnier elucidate the principles underlying phosphor- 
escence, and describe the, process for obtaining maxi- 
mum luminosity. MM. Tizzowi and BONGIOVANNI 
report the results of experiments concerning the effect 
of radium on the virus of rabies. D. PacINI has dis- 
covered some curious cases of unipolar discharge. re- 
sembling those due to radioactivity, but produced by 
non-active salts. (Page 812.) 


Амоха the new patent specifications abstracted in 
the current issue are two relating to the manufacture 
of metallic filaments for incandescent lamps, both 
emanating from German companies. Another specifi- 
cation, by MUIRHEAD and others, describes a code for 
use in telegraphy, and Fynn is the author of а specifi- 
cation dealing with improvements in alternate-current 
machinery. A type of induction furnace is the subject 
of a specification in the name of a Swedish company. 
(Page 813.) 


SoME specially designed switches for controlling 
groups of several lamps are described in a short article 
on page 820. 


Our Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Companies’ 
Meetings, and Reports, Miscellaneous Business and 
other notes, and Notices of New Catalogues and Раш: 
phlets received, appear on pages 814—822. 


Іт is not often that a paper read before a scientific 
or engineering institution is said, on the very day of its 
presentation, to be of classic rank. By some associa- 
tion with the use of the word classic, as applied to 
the writings of the ancients, that expression is gener- 
ally reserved until time has shown whether the work 
is to be placed in the highest class. The Chairman of 
the last meeting of the Institution of Electrical En- 
gineers was well justified in conferring that distinction 
on the paper by Mr. Christopher Wade. It is true 
that ‘‘ The Use of Wooden Poles for Overhead Power 
Transmission ° concerns a mere handful of engineers. 
and the subject is one of as narrow an interest as 
can be found, but this stands out among the flood 
of papers as a remarkable production. Acting on a 
mere suggestion, Mr. Wade, calling in the assistance 
of Professor Goodman, has carried out at considerable 
expense, and in what may be called а sportsman-like 
spirit, tests of a kind which are as useful as they are 
rare. It is true that the scrap-heaps or the accounts 
of large manufacturing concerns would show that 
tests and experiments involving great trouble and ex- 
pense are often made, but the knowledge gained is 
generallv reckoned as & dearly-bought asset, and is 
jealously and not unreasonably guarded as private. 
It would have been exeusable if the author, who is 
not a member of scientific or engineering societies, had 
read his paper through; but he had evidently learned 
that such a course is becoming obsolete. Не did little 
else than comment on а set of lantern views of his 
illustrations, aud an interesting collection of pictures 
of overhead lines. He assumed very rightly that 
everybody who was really interested in the subject had 
already read the paper. Although the remarks made 
by the Post Office and telephone engineers were inter- 
esting and of great value, one important difference 
in the conditions between telegraph апа power trans- 
mission work must not be forgotten. The ordinary 
consequence of a gale is a crop of paragraphs in the 
newspapers about telegraphic interruption, but во 
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ready is the Post Office to tackle such emergencics 
that nobody is inconvenienced for more than a few 
hours. Such contingencies, however, cannot Бе 
thought of in connection with transmission of power at 
6.000 or 10,000 volts. On the other hand, there is a 
similarity between the two cases so far as wayleave 
difficulties are concerned. The question of wayleaves 
is always a sore one with telephone engineers, but we 
сап assure Mr. Gill that the power transmission men 
have had their full share of trouble already; not only 
have they had to pay for wayleaves heavily, but seve- 
ral important projected transmission routes have been 
abandoned simply on account of this expense. Re- 
turning to questions of design, the Engineering Stan- 
dards Committee has issued elaborate specifications of 
telegraph material, and gladly would power companies 
avail themselves of these were it not that nearly all 
the work is of too slight a character for their require- 
ments. The Post Office tests of poles, published in 
1885 (British Association Report), dealt only with single 
poles, and even the excellent eighteenpenny book of 
instructions issued by the Post Office contains but 
little of a quantitative nature with regard to ' A ’’-poles, 
the test of which formed the principal subject of Mr. 
Wade's paper. There can be no doubt that the paper 
contained a vast amount of practical information that 
will be of value not only to power transmission engi- 
neers, but also to the Post Office, and we cannot but 
think that Major O’Meara was unnecessarily severe in 
the more critical part of his remarks. Mr. Wade, on 
his side, desired, we feel sure, to cast no reflection 
on the Post Office by his observation that there were 
no reliable data from which: to settle the requisite 
strength and size of poles for power transmission lines, 
nor has. he intended it to be inferred that the 
Post Office engineers had been negligent in not 
testing '' А "-poles and ascertaining that they were 
actually four-and-a-half times as strong as one of the 
component poles. '' A '-poles, although they may not 
lend themselves to the attachment of а dozen arms 
for a route of seventy wires, are nevertheless better 
than single poles for the purpose of carrying the six 
wires which should be the maximum number carried 
by a pole of & transmission line. 


—— d — 


AN agreement has been arrived at between the Mid- 
dlesbrough Corporation and the Cleveland Electric 
Power Co., whereby the former will take a supply of 
electrical energy in bulk from the power company, as 
supplementing the supply already available at the 
municipal electricity works. Tynemouth, we believe, 
is the only other town owning a municipal electricity 
undertaking which has entered into a similar agreement 
with a power company, and in this instance also it is 
with an associated company of the Neweastle-upon 
Tyne Electrie Supply Co. When one reflects upon the 
violent opposition to power companies that has always 
been offered by municipalities in possession of electri- 
city undertakings, and their determined efforts to be 
excluded from the area of supply, it is evident that a 
spirit of sweet reasonableness is being shown which 
might have manifested itself long ago were these 
matters treated as engineering questions instead of 
being dealt with as party politics. It is a fact that the 
engineers and managers of many municipal electrical 


undertakings would, as business men, prefer to enter 
into similar arrangements to those at Middlesbrough 
and Tynemouth, and undoubtedly would do so were 
they left to act according to their own judgment. 


— tla 


Іх London, however, the problem of supplying elec- 
tric power is a far larger matter, and involves broader 
issues, and there can be no doubt that, although it 
should not be made а '' party '' question, the political 
element must be introduced in its study. Ав а purely 
engineering matter, neither the technical advisers of 
the existing eompanies, of the new companies asking 
for statutory powers, nor those who have given their 
services to the London County Council, would have 
great difficulty in evolving a scheme by which the 
present cost of generating and distributing electrical 
energy in the metropolis would be greatly reduced, 
with the consequent advantages to the power user and 
the industries he is engaged in. The existing com- 
panies are suffering from the hampering effects of the 
Electrie Lighting Acts, which were based on the know- 
ledge and experience in electrical engineering matters 
possessed twenty years ago, and under the conditions 
imposed upon them, they are bound in the interests 
of their shareholders, to work on lines which bring 
immediate large profits, as their undertakings may pass 
out of their hands entirely in the near future. It has 
been proved that the ratepayers in London have no 
confidence in the ability of the London County Council 
in managing an industrial undertaking of the enormous 
size necessary to supply electric power to the whole of 
London, and the proposals of the new companies are 
such that their acceptance would place the existing 
companies undeservedly at а further disadvantage. The 
whole matter is one which calls for the exercise of a 
considerable amount of statesmanship, and the resolu- 
tion passed by the new London County Council on 
Tuesday, practically postpones it for а few weeks, in 
the meantime, however, laying down as a fundamental 
principle that the Council itself shall not undertake the 
generation and distribution of the electric power re- 
quired in London. A further difficulty will arise when 
the matter comes before Parliament again. Last year 
a Select Committee of the House of Commons, in 
which the supporters of the '' progressive " party of 
the London County Council predominated, came to the 
conclusion that the Council should actually be placed 
under obligation to generate eleetrie power and supply 
it ‘‘in bulk ” to authorised distributors. The matter 
was made absolutely a party question, and the Select 
Committee's views were evidently shared by the 
Government majority in the House. Now the Council 
replies, in effect, that it prefers not to accept the re- 
sponsibility which the Committee desired to place upon 
it. Further developments will be watched with in- 
terest. 


The Journal of the Institution of Electrical Engineers.— The 
number of the “Journal” just issued contains the proceedings 
of the London meetings from January 10th to February 7th, 
which have been fully reported in our columns, and the fol. 
lowing papers, read last year before the Local Sections: “ Ве- 
generative Control of Electric Tramears and Locomotives,” by 
A. Raworth (read at Leeds); ‘Тһе Heating Coefficient of 
Magnet Coils,” by G. A. Lister (read at Birmingham); and 
“Rotary Converters rersus Motor Generators," by Miles Walker 
(read at Manchester), with full reports of the discussions on 
these papers. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MAY 9th. 


Birmingham and District Electric Club. 


7.30 p.m. Meeting at the Colonnade Hctel, New Street, 
Birmingham. Paper to be read :—'" Polyphase Induc- 
tion Motors," by R. D. Archibald. 


Institution of Electrical Engineers. 


v 
8 p.m. Meeting at the Society of Arts, John Street, Adel- 
phi, when the following paper will be read and dis- 
cussed :—'"' Telephone Transmission Measurements," by 
B. S. Cohen and G. M. Shepherd. 


TUESDAY, MAY 14th. 
Institution of Electrical Engineers: Glasgow Local Section. 


8 pm. Meeting at 207 Bath Street, Glasgow. 


THURSDAY, MAY 16th. 
Institution of Electrical Engineers. 


8 p.m. Meeting at the Society of Arts, John Street, Adel- 
phi. If the discussion on Messrs. Cohen and Shepherd's 
paper to-night is concluded, the following paper wit 
be read and discussed :—'' The Present State of Direct 
Current Design as Influenced by Interpoles," by F. Н. 
Sage and F. J. Hess. 


LONDON COUNTY COUNCIL 


HE long-anticipated report of the Parliamentary 

Committee of the London County Council, deal- 

ing with the electric power supply question of London 

in general and the Council's Electric Supply Bill in 

particular, was submitted to the meeting on Tuesday. 
We give the report in full below :— 

1.—We have given careful consideration to the question as to 


what action the Council should be advised to take with regard 
to the London County Council (Electric Supply) Bill, in which 


powers are sought to enable the Council to supply electrical ' 


energy in London and certain surrounding portions of Essex, 
Kent, Surrey, and Middlesex. 

At the outset we would direct the attention of the Council to 
the following extract from the report of the Select Committee on 
the Council's Bill of last session— 

“The Committee consider that the provision of cheap electric 
power for London is so important and pressing that they do not 
view with favour the possibility of the question being indefinitely 
hung up; they therefore urge that the Council should be prepared 
to make a decision as to their action early enough to allow other 
Bills to be presented for next session.'' | 

We may also remind the Council that the Select Committee 
expressed the opinion that the Council should be made the central 
authority for the purpose of carrying out one large and inclusive 
scheme for the supply of electrical energy in bulk, and for power 
and motive purposes, not only throughout the Administrative 
County of London, but also in adjoining boroughs and districts. 
In arriving at this decision the Select Committee stated that they 
had in view the fact that the Council, as the central authority, 
might exercise its powers in more than one way, viz.— 

© (а) The County Council may undertake the whole work, 
providing every authorised distributor and every private con- 
sumer with electricity in bulk at a maximum scale of prices. 

'* (b) The County Council may retain for itself one part of the 
undertaking, while permitting a private enterprise to undertake 
another part. 

'* (c) The County Council may lease for a substantial considera- 
tion the whole enterprise to a private enterprise, to resume pos- 
session of it when its initial stages are over.” 

The Select Committee were also of opinion that the report of 
the Council's Finance Committee which had been placed before 
them rendered desirable a careful consideration of alternative 
schemes. 

The Finance Committee, in the report referred to, stated that 
they desired to impress upon the Council the fact that the enter- 
prise to which it was being asked to commit itself was from 
its nature and from the possible developments of electrical 
science of a somewhat uncertain character. 


Institution of Electrical Engineers.— The following is the 
result of the ballot for new members at the meeting on Thurs- 
day :—As associate members (20): Peter Albertine, Messrs. 
Sulzer Bros., 54 Norfolk street, W.C.; John Ernest Rendell Baker, 
Electricity Works, Squires Lane, Finchley, N.; Charles Percy 
Bramley, Messrs. Siemens Bros. Dynamo Works, Ltd., Stafford ; 
John Filmer Davie, 7 Great Castle Street, W.; Geoffrey Fair- 
field, Thames School of Mines, Thames, New Zealand; Joseph 
John Fasola, c/o The Lahmeyer Electrical Co., 109-111 New 
Oxford Street, W.C.; Herbert John Hawkins, 44 Southbury 
Road, Enfield, N.; Reginald William Hayman, Harpenden 
Electrical Works, Harpenden; James Fox Heath, the Metro- 
politan Railway Power House, Neasden, N.W.; Spencer Jewkes, 
Electric Light and Power Station, Launceston, Tasmania; Maxri- 
milian Kotyra, 45 Rue de Lévis, Paris; Charles Lamb, Corpora- 
tion Electricity Works, Dundee; John Martin, Belgrave, Cliiton 
Road, Rugby; Wilfred John Maybery, The Pontypool Electric 
Light and Power Co., Pontypool; Edwin Joseph Murphy, 18 
Cambridge Street, Glasgow ; Charles Wilham Durie Newman, 16 
Rutland Square, Edinburgh; William Tuke Robson, Tramway 
Ottices, Alfred Gelder Street, Hull; Cyril Ernest Taylor, Elec- 
trical Dept., North Eastern Railway. Gateshead-on-Tyne; Ernest 
Rudland Wood, Langford House, Queen Street, Redcar-by-Sea ; 
Gladstone Walter Worrall, M.Sc., Applied Electricity Labora- 
tories, The University, Liverpool. Аз associates (2): James 
Herbert Brown, City Gas Engineer, Nottingham; Frank Glad- 
well Bussell, The Liverpool and London and Globe Insurance 
Co., 1 Dale Street, Liverpool. Ав students (6): George Irvine 
Mercer, 14 Rathmines Road, Dublin; William Edwin Reid, Sv: 
Camden Road, N., William Scott, 24 Church Street, Barrow- 
in-Furness; James Herbert Sharp, Edgerton, Morley; Newton 
Shuttleworth, 6 Eelholme View, Beechcliffe, Keighley; Edmund 
Sutcliffe, Brow Bridge, Greetland, Yorks. 


ELECTRIC POWER SCHEME 


The report of the Select Committee was fully considered by 
the Highways Committee, who in November, 1906, recommended 
the Council to introduce into Parliament the present Bill to 
authorise à comprehensive scheme for the supply of electrical 
energy in London and adjacent districts on the lines laid down 
in the Select Committee’s report. The Finance Committee, im 
their report on the scheme, called attention to the financial 
difficulties attendant thereon, and expressed the opinion that 
thése difficulties **would to а large extent be obviated if the 
Council saw its way to adopt some scheme of exercising the 
powers sought if and when conferred by Parliament by which 
the Council, while retaining general control, would be relieved 
of the responsibility of working the undertaking :n whole or im 
part.”’ 


The main features in the Council’s Bill of the present session 
may be stated to be as follows :—- 


(1) The total area of supply is 451 square miles, comprising 
117 square miles in London and 334 square miles in the surround- 
ing districts. 

(2) Power for the Council to supply electricity (i.) in bulk to 
authorised distributors (t.e., any local authority or company 
authorised to supply electrical energy); (1i.) to railways, tram- 
ways, canals, waterworks, hydraulic power works, and docks; 
(iii.) to local authorities for public lighting; (iv.) to its own 
undertakings and works; and (v.) to any person for power pur- 
poses with the consent of the authorised distributor concerned 
with a power for the Board of Trade to dispense with such 
consent under certain circumstances. 

(3) Compulsory powers for the acquisition of lands at Barking 
and Erith for the purpose of sites for generating stations. 

(4) Power to enable the Council to acquire compulsorilv the 
electrical undertakings of the metropolitan borough councils 
(except St. Marylebone and Woolwich). 

(5) The transfer to the Council of the powers of purchase pos- 
sessed by local authorities throughout the proposed area of 
supply in regard to companies’ electrical undertakings. 

(6) Power to enable the Council to acquire by agreement any 
electrical undertaking within the proposed area of supply. 

We would remind the Council that there are three Bills now 
before Parliament affecting the proposed area of supply, one of 
which (the Administrative County of London and District Elec- 
tric Power Bill) is almost entirely confined to a power to make 
agreements with the Council; a second (the North Metropolitan 
Electric Power Supply Bill! would enable an existing power com- 
pany supplving in and considerably beyond the proposed area. 
to enter into arrangements with the Council, and would also 
confer further powers to enable the company to supply in com- 
petition with the Council within a portion of the north-east part 
of the Council's proposed area of supply; and the third (the 
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London Electric Supply Bill) to authorise a combination of exist- 
ing London companies to supply electrical energy to authorised 
distributors within an area somewhat smaller than the Council's 
proposed area. None of these Biils in themselves constitute, in 
our opinion, a satisfactory settlement of the question apart from 
the Councils Bill, and consequently the withdrawal of the 
Council's Bill would postpone the solution of this most important 
ond pressing question for an indefinite period. 

It will be seen that the Bill as drawn conteniplates two alter- 
native courses. The Council may either itself carry out the 
whole of the undertaking and raise the capital required, or it 
may assign or transfer its powers to some company or body, 
leaving the transferee to find the whole or tne bulk of the 
necessary capital and to carry on the business. 

We think that the alternative provisions in the Bill may be 
utilised for the purpose of securing some arrangement under 
which the financial risks to which the Finance Committee called 
attention may be avoided, and in which the business of the 
supply of electrical energy may be carried out by private enter- 
prise under the control of the Council, and that the Bill should 
be proceeded with, with that obiect in view. At the present time 
we are unable to indicate to the Council the nature and extent 
of the arrangement which the Council may eventually enter into, 
but we are strongly of opinion that any such arrangement must 
be in the direction of providing for a cheap supply of electric 
power with a sliding scale of prices and dividends and a satis- 
factory purchase clause for the Council with regard to the under- 
taking. 

This will necessitate certain modifications in the Bill and 
render desirable the deletion of the clauses relating to the com- 
pulsory acquisition of the undertakings of the metropolitan 
borough councils. As regards the transfer to the Council of 
the powers of purchase over the companies' undertakings which 
are vested in and inure to metropolitan borough councils in most 
cases in 1931, we think that these provisions should be distin- 
guished from those relating to compulsory acquisition, and that 
therefore the Council might consider whether it is not advisable 
for the Council to possess these powers. We are, however, 
directing our careful attention to the character and extent of 
the necessary modifications which we propose to submit to the 
Council as soon as possible. In the meantime the Bill is put 
down for second reading in the House of Commons on May 9th, 
1907, and it is necessary for us to ask the Council to decide as 
to the course to be taken at that stage. We have been in com- 
munication with the Highways Committee on the subject of this 
report, and they concur in the recommendation which we now 
submit. We recommend :— 

“That the London County Council (Electric Supply) Bill be 
submitted for second reading in the House of Commons with a 
view to securing an arrangement under which private enterprise 
undertakes, subiect to the control of the Council, the business 
of the supply of electrical energy, and on the understanding tnat 
such alterations as may be required in the Bill to effect this 
object and to deal with any other matters of importance which 
may arise on the Bill, will be reported to the Council for its 
aporoval as scon as possible." 


Tue Нох. R. W. Peet (Chairman of the Parliamentary Com- 
mittee), in moving the adoption of the above report and 1ecom- 
mendation, on Tuesday, said it was the most difficult question 
the Committee had had to deal with since he had been chair- 
man. The question they had to decide was should the Bill 
be proceeded with, or should it be dropped? If they dropped 
the Bill they would lose a year in dealing with the matter, and 
they had to consider that a Committee of the House of Com- 
mons had said they did not view with favour the poss‘bility of 
the matter being indefinitely hung up. He reminded the 
Council that the Bill contained a provision that the Council 
could lease or transfer the supply to a company. He might 
say that no agreement would be entered into that did not tully 
protect the Council and consumers. "They had had a discussion 
with three companies, who had made various suggestions to 
them, but, of course, they had accepted none of them. The 
hospitality of the Council was open to all. He was afraid the 
section giving compulsory powers of purchase over the borough 
council's undertakings, would have to be dropped, because it was 
difficult to hand such powers over to a company. He appealed 
to those gentlemen who were members of the House of Commons 
not to use their positions as Members of Parliament in order to 
traverse the wishes and desires of municipal London. 

Ма. MacKINNON Woop moved, as an amendment, that all the 
words in the recommendation after the words '' House of Com- 
mons " be deleted. The obiect of the Bill, as introduced by the 

late Council, was to provide an economical scheme for the 
supply of electricity in London and its neighbourhood. Their 
Bill last year was rejected because it was not sufficiently com- 


е 


prehensive; it had not gone far enough. The Council should 
appreciate the interest ıt had in the matter as the tramway 
authority in London. It was calculated that that interest was 
equal to the output of all the Borough Councils, and in 1915, 1 
tramway development proceeded in the same ratio, it woulu 
equal the output of the private companies as well. 

MR. SHEPHERD seconded the amenument, and urged the Council 
to obtain the powers asked for by the Bill. Then he was almost 
indifferent to the question of whether they generated tor tnem- 
selves or not. 

Mr. CassELL said the first intention of the Committee was fo 
throw the Bill into the fireplace, but the empowering of the 
Council to transfer its supply powers saved it. To assign their 
powers to a company was the primary object of the present 
party in power. 

Mn. Hargis supported the amendment, and pointed to Liver- 
pool, who had gone into a similar enterprise, and had made a 
hancsome profit, and had been able to relieve the rates to the 
extent of 1з. in the &. 

Mr. Ковіхѕох said that it was acknowledged that it was a 
risky scheme, and the position they would be taking up if they 
passed the resolution was that the Council should get the bene- 
nts without taking the risk. 

Carrain HEMPHILL said that when the Committee had had 


more expert advice they would see that the only scheme by 


which a cheap and abundant supply of electricity for London 
could be got, was without the aid of private enterprise. 

On a division the amendment was lost by 74 to 39 votes, and 
the renort and recommendation were adopted. 


Electric Shock Fatalities.—An inquest was held at Old Traf- 
ford, on the 1st inst., respecting the death of Robert H. Gardner, 
of Helensburgh, Scotland. Deceased was an apprentice at the 
works of the British Westinghouse Co., and a former student ot 
the Glasgow ‘Technical College. On April 29th he was working 
at a testing table, and for some unexplained reason he had taken 
hold of two terminals between which there was an electrical 
сше of 440 volts. А verdict of ‘‘ Accidental death” was re- 
turned. 

At Hatcham, on the 3rd inst., an inquest was held concerning 
the death of William Tomalin, of Deptford. On the Tuesday 
previous deceased was working at the Asylum Board's Fever Hos- 
pital, New Cross, and had occasion to use an electric 1amp. 
Deceased was seen to fall, and when picked up was found to 
be dead. The jury returned a verdict of ‘‘ Accidental death, 
caused by a defective electric lamp.” | 


New Post Office Clause in Tramway Blll.—With reference to 
our recent notes upon the proposal of the Postmaster-General 
to insert a clause in tramway bills giving the Post Office the 
right to use tramway standards of overhead systems for the 
support of telegraph and telephone wires (see *‘ ELECIRICAL ENGIN- 
EERING " for April 18th and 25th), a conference took place at 
the Generai Post Oftice on Thursday between Major W. А. 
O'Meara, R.E., C.M.G., Engineer-in-Chief to the Post Office, 
and Sir Robert Hunter, Solicitor to the Post Office, and re- 
presentatives of the Municipal Tramways Association. In an 
attempt to come to an amicable agreement upon the matter, 
a number of details were gone into, and eventually it was 
agreed that the Post Office would do its utmost to facilitate 
the smooth working of the proposal, and that the Postmaster- 
General would accept the responsibility for any damage done 
as the result of such use of tramway standards. Among the 
details entered into and agreed upon is that the telegraph 
wires shall not be placed above the level of the trolley wire. 
The conference of tramway authorities, which has been held 
in connection with the matter, has instructed its parliamentary 
agents to draft a clause embodying the terms of agreement 
come to with the Post Office. 


Institution of Civil Engineers.— The following are the officers 
and council for the session 1907-1908 ::— President, Sir William 
Matthews; vice-presidents, Mr. W. R. Galbraith, Sir Е. Leader 
Williams, Mr. J. C. Inglis, and Mr. G. H. Hill; other members 
of council: Mr. J. A. F. Aspinall (Liverpool), Mr. J. Benton, 
C.I.E. (India), Mr. B. H. Blyth (Edinburgh), Mr. C. A. Brere- 
ton, Mr. R. Elliott-Cooper, Colonel R. E. B. Crompton, C.B., 
Mr. J. Davis (Sydney, N.S.W:), Dr. G. F. Deacon, Dr. F. Elgar, 
Mr. M. Fitzmaurice, C.M.G., Mr. R. A. Hadfield (Shetfield), 
Dr. C. А. Harrison (Newcastle-on-Tyne), Mr. J. Hobson (Mon- 
treal, Canada), Mr. W. Hunter, Mr. G. R. Jebb (Birmingham), 
Mr. J. Н. Johns (Johannesburg, Transvaal), Sir William 
Thomas Lewis (Aberdare), Sir George T. Livesey, Mr. A. G. 
Lyster (Liverpool), Mr. A. Ross, Mr. J. Н. Ryan (Dublin), Mr. 
A. Siemens, Mr. J. Strain (Glasgow), Professor W. C. Unwin, 
Mr. W. B. Worthington (Derby), and Mr. A. F. Yarrow. This 
council will take office on the first Tuesday in November, 1907. 
Among awards for papers read and discussed during the past 
session are the following:—A ‘Telford gold medal to Mr. 
Dugald Clerk, and Telford premiums to Messrs. Charles Frewen 
Jenkin, Alexander Pelham Trotter, and Moses Kellow (Penrhyn- 
deudraeth). 
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THE HULL MUNICIPAL TELEPHONE SYSTEM 


HE accounts of the Hull Municipal Telephone 

Department for the year ended March 31st, 1907, 
have just been issued. The total capital expended on 
the undertaking was £52,865, and the revenue account 
shows a gross profit of £4,147. Of this £2,758 is 
deducted for interest and sinking funds, leaving a net 
profit of £1,389. Nothing is written off for deprecia- 
tion, although the Corporation s telephone licence ex- 
pires on December 31st, 1911, and the money has 
been borrowed for а period of twenty-five years. 

The capital expenditure has been as follows :— 


£ s.d 
Exchange buildings  .. T р " ..' 1,830 1 
Switch boards, fittings, &c. 4,125 11 
£5,955 12 
Underground construction 22,888 2 
Overhead ss 11,216 4 
Instruments pis T | Т D. e 8,935 17 
Charges and furnishii.g | x 620 2 
Salaries, wages, &c. — ... S 3,034 12 1 
Printing and stationery - т À 62 13 1 
Rents, rates aud taxes... В | " ae 151 7 


£52,864 13 11 


The expenditure of £4,842 out of revenue during 
the year is divided up as follows :— 


£ s.d. 
Exchange repairs 98 13 0 
Line maintenance 419 5 5 
Instrument maintenance 432 11 9 
Roof repairs 19 18 6 
Charges ios Ne d Р T 229 18 3 
Salaries (proportion of management)... £295 14 10 
Wages, oflice canvassers and collector 435 10 10 
» Operators 1,2277 14 10 
—— 1,959 0 6 
Printing and stationery 109 0 4 
Wavleaves сы - 2 116 12 11 
Rents апа rates ... б | " а 520 0 11 
Rovalty к 7 " 909 14 1 
Petty expenses .. es | 27 8 8 
£4,842 4 4 
The income statement is as follows :— 
£ s.d. 
Exchange rentals i 5 ' 8,302 0 3 
Private line rentals T zs 200 0 0 
Terminal fees " 010 0 
Public telephones ues | К. l 243 11 5 
Tolls (toll services) 175 8 3 
Trunk fees and telegrams 6110 2 


£8,989 O 1 


No other report is attached to the accounts, and 
no statement with regard to the number of telephone 
stations cennected, number of junction lines, and 
other details which would enable an analysis of the 
capital expenditure and costs to be made. By the 
courtesy of Mr. A. R. Bennett, Consulting Engineer 
to the Hull Corporation Ti lephone Department, we are 
able, however, to give the fclowing figures for the 
actual connections, ќе., last Thursday, May 2nd :— 


Number of telephone stations... 2,153 
ut junctiou lines Tn n oh 158 
2 exchanges ... bos a - 6 


The telephone switchboard at the Central Exchange 
is fitted for 2,500 subscribers, and has ап ultimate 
capacity of 5,500 subscribers. The telephone cables 
are nearly all underground, and very little but the 
distributing spurs to the subscribers is run overhead. 


New Assistant Engineers-in-Chief at the Post Office.--Mr. J. W. 
Woods and Mr. A. J. Stubbs, superinten ing engineers, have 


been anvointed additional Assistant Engineers-in-Chief of the 
Post Office. 


band 
ROK Ore ассо: 


RADIOTELEGRAPHIC CONVENTION, 1906 


4 DEMONSTRATION of wireless telegraphy was given by 

the Post Осе engineers at the Post Олйсе on Thursday, 
when the committee witnessed experiments in ordinary working, 
tuning, interterence, &c. 

At the meeting on ‘Tuesday of the Select Committee of the 
House of Commons which is considering the Radiotelegraphic 
Convention of 1906, 

мв WiLLiAM Preece, K.C.B., F.R.S., gave evidence. As a 
justification for his appearance before the committee, he said 
that he was at work upon wireless telegraphy for 12 vears betore 
Mr. Marconi came to England. The Post Ottice carried out some 
very successful experiments in 1892, when signals were trans- 
mitted across the bristol Channel, and it was a very remarkable 
fact that the first message that was sent by Mr. Gavey there 
announced the death of his (Sir William Preece's) predecessor. 
In 1895 communication was maintained between Avr and the 
Island of Mull in Argyllshire, ordinary апа press messages being 
freely sent. Later, Rathlin Island was placed in communication 
with the mainland of Ireland. "This installation was first placed 
at a Lloyd's station, but it was afterwards transferred to the 
Post Осе. This station also had been at work since, con- 
ducting the commercial business of the Post Otlice between 
Rathlin Island and the mainland, a distance of nine miles. 
Aíter that the success of wireless telephony was demonstrated 
by Mr. Gavey, who established communication. between the 
Skerries and Holyhead, a distance of four miles. This was in 
1901, and the installation was still in use for public messazes. 
When Mr. Marconi came to England, he only brought a new 
way of doing an old thing, but he happened to come over here 
at а very good moment, for he (Sir William Preece) was smart- 
ing under the disappointment of having failed to communicate 
with a lightship on the East Goodwins. Sir William admitted 
that his system was not a good one for communicating with 
moving ships, and he saw at once that Mr. Marconi, with bis 
coherer, had an apparatus which facilitated conimunication жо. 
moving ships; and on his recommendation every possible facility 
was given to Mr. Marconi for experimenting with it. Whilst he 
had no word to say either against or for Mr. Marconi, he wished 
to impress upon the committee the view that Mr. Marconi could 
not, and did not, patent wireless telegraphy, for it was bv means 
of the Post Oftice installation across the Bristol Channel between 
Lavernock and Flatholm that Mr. Marconi was able to make his 
first experiment. The Marconi patents only had four vears to 
run. Dealing with the possible advantage or disadvantage to 
Great Britain by the ratification of the Convention, Sir William 
Preece stated that, provided intercommunication were enforced, 
he had not the slightest doubt but that wireless telerraphy would 
progress very rapidly. The whole of the operations of the 
Marconi Co. had been to prevent the natural progress of wireless 
telegraphy. The Marconi Co. had stated that, if they allowed 
intercommunication, they would prejudice themselves in the 
matter of patent rights. Аз a matter of fact, 1f there was апу 
value in their patents, they had already prejudiced themselves 
by allowing intercommunication in the case of the *cheveningen 
station. Tuning was effected by the patent granted to Sir Oliver 
Lodge in 1897, and he had a very strong belief in the value of 
that patent. Most of the progress had been in the delicacy of 
the receivers used, and although Lodge's coherer was not the 
most delicate, he considered it the most practi. al of such 
apparatus at present. Another very great step in advance had 
been made in Germanv, where the electrochemical receiver was. 
introduced which had been the basis of the de Forest and 
Fessenden systems, and, lastly, there had been a great advance 
in the direction of receivers in the Telefunken system. The 
latest advances had been by Duddell and Poulsen in the use 
of persistent waves, which led to ease in tuning. He could, from 
experience, confirm what had been said by previous witnesses as 
to the technical claims of systems other than the Marconi sv stem. 
It would be a serious evil for this country if the Convention 
were not ratified. Every step should be taken to create free 
trade in wireless telegrapy, i.e., to encourage all possible uses. 
and not to confine it to the amusement. of passengers оп large 
vessels. He wished to see wireless telegraphy put upon the 
same basis as the international cable system, in connection with 
which all the cable companies and authorities were in agree- 
ment, At present between land and submarine telegraphy and 
wireless telegraphy there was a void so far as regulation, and 
the Radiotelecraphic Convention of 1906 was an extension of 
the Postal Telegraph Convention. He saw no physical difi- 
culties in the wav of intercommunication. In answer to Nir. 
Lea, Sir William Preece stated it was true that the Poulsen 
system, in its present form, covld not intercommunicates with 
the Marconi system, hut it could be made to do so. At the 
time the cable companies agreed upon international rec ulations 
there were several companies in the field. | 

Mr. GWYNNE: And do vou sav that there are several wireless 
telegraph companies conducting business ?—Not vet 
So that vour analogy between submarine cable companies and 
wireless telegraph companies breaks down to that extent. ? — Yes, 
but I am onlv speaking of Great Britain. 

Are there, in your ovinion, several companies in the world 
doing a considerable volume of public and commercial busi- 
ness? -Yes, In America there are two or three. De Fc rest and 
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Fessenden, for instance, and the latter is at the present moment 
endeavouring to establish communication across the Atlantic 
from a place near Boston to Scotland. The Telefunken Co. in 
Germany also carries on commercial work, but I have no idea 
of the volume. I think it would be a very good thing if you 
had evidence from the Telefinken Co. | 

Mr. Gwynne: We have tried to get evidence of the existence 
of such business, but so far there is no evidence of it. 

Sir GILBERT PARKER : Do you think wireless telegraphy has 
arrived at the same point as submarine cable telegraphy had 
when the agreement you speak of was arrived at between the cable 
companies ?—Scientifically, yes; but commercially, no. From 
the technical point of view wireless telegraphy 1s in about the 
same position as submarine cable telegraphy was in 1864. 

But messages cannot be sent across the Atlantic by wireless 
telegraphy now?—No; neither were cable messages sent across 
the Atlantic in 1864. If wireless telegraphy across the Atlantic 
is to be accomplished, it will have to be done with our present 
knowledge. Whether it will be commercial is another matter. 
1 do not believe in the commercial aspect of the case as regards 
transmitting by wireless telegraphy across the Atlantic. It will 
only be used commercially for short distances. There are at 
present ten cables between Europe and the States, each capable 
of being worked 100 words per minute duplex. For distances of 
300 or 400 miles it is sheer waste of money to put up wireless 
installations, and to endeavour to send messages across the 
Atlantic was eminently useless. In times of war long-distance 
transmission would be useful and necessary, hut commercially 
I do not think they are needed. I have had to report in many 
cases that it would be cheaper to instal a cable than to use 
wireless telegraphy. In capital expenditure a wireless installa- 
tion is cheaper, but the cost of working 1s greater, mainly trom 
the higher-paid operators, who have to be more skilled than cable 
operators. | 

Оп this latter point some discussion took place in connection 
with a statement made by Mr. Muirhead in evidence that an 
ordinary first-class telegraphist could be trained into an expert 
wireless operator in two weeks. Sir William Preece totally dis- 
agreed with this view, and put the necessary period of training 
at six months. | | 

Coming to Mr. Marconi's evidence on the question of ampli- 
tude. Sir William Preece said there was no mystery whatever 
about this, and the whole of the effects involved were thoroughly 
well known. In fact, he had been surprised to read Mr. Mar- 
com’s remarks on the matter. He could only account for it by 
the fact that his magnetic detector had not the same range as 
other detectors. With such a detector as Sir Oliver Lodge's 
there was no difficulty whatever in taking up all sorts of waves, 
whatever their amplitude, above a certain point, and the Con- 
vention, by specifying wave length and power, had specified. all 
that was necessary. 

Asked for his opinion as to the organisation developed by the 
Marconi Co., Sir William replied that he did not know much 
of the organisation, but he had formed the opinion that it was 
the worst-managed company that he had ever had to do with. 
The organisation was to be judged by the fact that the com- 
pany quarrelled with everybody. Mr. Gwynne put the JE 
tion that the so-called monopoly of the Marconi Co. had been 
secured by its commercial ећсіепсу, to which Sir William 
Preece replied that һе would rather call it commercial in- 
ethciency. Mr. Lea took this point up, and asked for specific 
details. Sir William explained that he was here referring to 
the business methods of the company in developing its under- 
taking. He had reason to believe that the actual transmission 
of messages was very well conducted. Mr. Lea concluded by 
remarking that this was a very important alterat:on, for the 
Committee had nothing to do with the business methods of the 
Marconi Co. 

Continuing, Sir William Preece said that if we did not ratif 
the Convention we should be the laughing-stock of the words 
and we should throw into the hands of other countries prac- 
tically all the wireless telegraph business of the world. England 
occupied a most magnificent geographical position, and her 
ships were to be found everywhere, but her coast area was very 
small compared with other countries. In order to develop 
wireless telegraphy in the way it should be developed, we would 
be bound to enter into partnership with other nations. He 
refused to admit that the practical development of wireless 
telegraphy hitherto has been due to the Marconi Co. 

On the question of intercommunication and the difficulties 
likelv to arise by the introduction of the continuous wave 
system, Sir William Preece expressed the view that the ten. 
dency would be for all existing systems to adopt this prin- 
ciple, and that eventually there would be no ‘‘spark ” telegraphy 
svstems in general use. Mr. Marconi himself had stated that 
he was at work in this direction. The Poulsen system was 
in an experimental stage. and he saw no reason why inter- 
communication should not be effected between the svstems now 
in use. For all systems to intercommunicate with the Poulsen 
svstem it would only mean a difference in the mode of gene- 
rating the waves. It surprised him to hear that Mr. Maskelyne 
had stated that stations using the Poulsen system would also 
have to be fitted with other apparatus in order to intercom- 

municate with “spark” systems. 

There had been a great deal of nonsense spoken with regard 
to Prof. Slaby, who had seen Sir William Preece's earliest 


experiments across the Bristol Channel, and he failed to “under- 
stand how he could have copied the Marconi apparatus as 
stated. n fact, he thought that sufficient credit was not given 
to German and Continental workers. 

Dr. J. A. FrEMiNG, F.R.S., Professor of Electrical Engineer- 
ing at University College, London, said that in 1899 he was 
appointed scientific adviser to the Marconi Co., and was still 
acting in that capacity at the present time. He had assisted 
the company in the scientific development of the system, and 
was constantly experimenting, having an experimental station 
at University College, licensed by the Postmaster-General. He 
had been impressed with the disconnected manner in which the 
present state of wireless telegraphy had been presented to the 
Committee, and wished to give a more compact view of the 
facts. At the present time no other system of wireless tele- 
graphy had any practical importance, except those employing 
electric waves. 

Prof. Fleming was commencing to read a long statement 
which he had prepared, when the Chairman intervened, and 
asked if he would confine himself, in the interests of time, 
to giving his opinion upon any points in the previous evidence 
to which he might wish to draw attention. 

Prof. Fleming said that, with regard to intercommunication, 
it had been stated that the Poulsen system could intercom- 
municate with others, but this could only be brought about 
by sacrificing the peculiar features of the systems. He wished 
to emphasise the fact that intercommunication was governed 
һу four factors: (1) wave length, (2) damping, (3) amplitude, 
(4) interval between the wave trains. Intercommunication pre- 
supposed identity of apparatus, but as the efticiency of each 
system depended upon its own peculiar features, intercom- 
munication was not practicable. lr intercommunication were 
enforced, the systems would be less effective, because they 
became what they were not before. 

Tue Снатамах--Тһеп you disagree with the views expressed 
by Sir William Preece?—I speak from a practical experience 
of the Poulsen system. 1 do not know what experience Sir 
\Villiam Preece has of this system, but I have worked at it 
daily for six months, and thoroughly understand its capabilities. 

In answer to a further question by the Chairman, Prof. 
Fleming said that he inclined to the opinion that if Great 
Rritain did not ratify the Convention it would be at a posi- 
tive advantage. Those countries adopting the Convention will 
be bound to certain wave lengths, SL wireless telegraph 
organisations in Great Britain will be able to adopt any wave 
length and any apparatus, and be relieved from all difficulties 
of interference. 

Owing to the difficulty of putting questions to Prof. Fleming, 
due to his deafness, and the fact that his evidence would be 
of little value without full cross-examination, the Chairman 
was at this point forced to stop Prof. Fleming, and asked him 
to send in his written statement, with some supplementary 
remarks, which would be circulated amongst the Committee. 

The Committee then adjourned. 


Dublin Local Section of the Institution of Electrical Engineers. 
—At the annual general meting of the section, on May 2nd, the 
following nominees of the committee were elected as ofticers of 
the section for the ensuing session :—Chairman, Mr. T. Tomlin- 
son. Vire-chairman, Mr. G. Е. Pilditch. Committee: Messrs. 
P. T. Blisset, A. T. Kinsey, М. Ruddle, P. S. Sheardown, 
W. J. U. Sowter, N. J. Hosgood, A. W. Whilldon, W. Brown, 
and А Moir. Hon. Secretary: Mr. W. Tatlow. The annual 
report states that the total membership of the section now 
amounts to 65, including 15 students. During the session seven 
meetings have been held in the lecture hall of the Royal 
College of Science, Dublin, through the kindness of Professor 
Barrett, to whom a special vote of thanks was accorded at the 
meeting. 


Large Generators for Italian Railways.— The British Westing- 
house Electric апа Manufacturing Co., Ltd., are at present en- 
gaged in manufacturing two 5,000 kw. three-phase, 15 periods, 
15,000 volts, 900 r.p.m. turbo-alternator units complete, for the 
Italian State Railways. ‘These generating sets will be installed 
in a power station for supplying three-phase current for traction 
purposes to the Giovi line, near Genoa. Although electrically 
the sets are not the largest which have been built, on account 
of the low speed necessitated by the very low frequency, 
mechanically the machines will be the largest of their kind 
built. The stationary portion of the alternators will approxi- 
mately weigh 60 tons. The generators will have laminated 
fields with low-voltage direct-connected exciters, conforming in 
this respect to Westinghouse standard turbo-alternator con- 
struction. These sets will supply current at the pressure named 
to three sub-stations, in which static transformers will step 
down the voltage to 5,000 volts, which will be the pressure used 
on the trolley lines. The whole of the main station and sub- 
station switchgear for dealing with the output will also be 
manufactured bv the British Westinghouse Co. The engineer 
for the scheme is Mr. Kando, who was responsible for the 
electrical design of the equipment now in operation on the 
Valtellina line. 
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EUSTON-WATFORD ELECTRIC RAILWAY 


HE portion of the London and North-Western Railway 
ЙЕ Bill, which proposes to construct an electric rail- 
wav between Euston and Watford, was considered by a Com- 
mittee of the House of Commons, presided over by sir Lewis 
Mclver, on Monday. The only opposition to the proposal was 
offered by the National ‘Telephone Company and the Lon.on 
County Council, the former iu respect of an easement, which 
eventually resolved itself into a small clause matter, and the 
latter with regard to the workmen’s fares. The London County 
Council wished the inclusion of the workmen's tares clause 
which has been inserted in most other tube railway Bills, which 
is somewhat more than the standard obligations put upon 
ordinary railway companies. It was, as a matter of fact, the 
main point of discussion in connection with this portion of the 
Bill, there being no opposition to the preamble, and consequently 
engineering matters were not entered into. The Lonaon and 
North-Western Company contend that, unlike the other tube 
railways, their line is to be constructed solely on land belonging 
to themselves, and that, in consequence, the existing workinen's 
fare arrangements upon their steam railway between Euston and 
Watford should be also applicable to the electric lines. A good 
deal of discussion took place, and eventually an aijournment 
was made, for the chairman stated that the Committee believed 
that it had no jurisdiction in the matter. The chairman later 
stated that the Committee desired the inclusion of a clause to 
give effect to the following: ‘‘Proper facilities should be pro- 
vided for the carriage of workmen to and from their work over 
the railway, at fares which shall not exceed the fares at present 
charged for workmen, in respect of corresponding journey охе 
the Company's existing lines between Watford and Euston, but 
this should not in any way operate to the prejudice of the 
Cheap Trains Act.” 

The new station at Euston will be constructed under the exist- 
ing terminus at Euston at a depth of about 70 ft., and instead of 
the underground tracks ending in buffer stops, according to the 
usual mode, they will form a loop at the terminus. ‘The two 
single lines forming the loop have an end-on length of three- 
quarters of a mile, and are to be constructed in single-line 
tunnels. There will be a subway, giving access from the Euston 
Road to the underground station. North of the loop the new 
underground railway will run in two parallel tubes, the up and 
down lines being in separate tunnels, for a distance of two miles 
as far as Loudoun Road. "There the new line begins its rise to 
the surface, which is reached half a mile further on, the ap- 
proach to the surface being on a gradient of 1 in 63. Shortly 
after leaving Euston the two tubes rise at an inclination of 1 
in 90 towards Chalk Farm. From Chalf Farm to Loudoun Road 
they are on an up-grade of 1 in 468. From here the line will 
be in tubes, and the station tunnels will have an internal dia- 
meter not exceeding 30 ft., and the tunnels between the stations 
will not (except where necessary for adjustment at curves) have 
ап internal diameter exceeding 15 ft. 6 in., which is а yreater 
diameter than any of the existing ''tube"' railways, always ex- 
cepting the Great Northern and City tubes, which are 16 ft. in 
diameter. From the point where the new lines rise to the 
surface they continue along the west side of the existing main 
hne for a distance of about 14 miles. The line then crosses over 
to the east side before reaching Willesden Junction, and makes 
a détour so as to avoid interference with the numerous sidings 
at that important centre, and again crosses the existing main 
line by a bridge at about half a mile south of Sudbury and 
Wembley Station. The line continues along the west side of 
the existing line from Sudbury and Wembley to Watford. 


Royal Institution.— The annual meeting of the members of the 
Royal Institution was held on Thursday afternoon, {һе Duke of 
Northumberland, K.G., President, in the chair. The annual 
report of the Commiütteee of Visitors for the year 1906 was 
read and adopted, and the report on the Davy Faraday Research 
Laboratory of the Royal Institution, which accompanied it, was 
also read. Thirty-six new members were elected in 1906, and 
sixty-three lectures and nineteen evening discourses were de- 
livered. Thanks were voted to the President, Treasurer, and 
the Honorary Secretary, to the Committees of Managers and 
Visitors, and to the Professors, for their valuable services to 
the Institution during the past vear. The chairman announced 
that the managers had awarded the Actonian Prize of one hun- 
dred guineas to Madame Curie, as the author cf the essav ‘* Re- 
cherches sur les Substances Radioactives.’’ The following 
gentlemen were unanimously elected as officers for the ensuing 
year :—President, the Duke of Northumberland; Treasurer, 
Sir James Crichton- Browne; Secretary, Sir William. Crookes; 
Managers, the Right Hon. Lord Alverstone, the Right Hon. Earl 
Cathcart, Sir Benjamin Baker, W. A. B. Burdett-Coutts, Esq., 
Dr. Donald W. С. Hood, George Matthey, Esq., the Right Hon. 
Tord Lister. Francis Elgar, Esq., Sir Andrew Noble, Bart., 
Henry F. Makins, Esq., Sir William Н. Perkin, Thomas Edward 
Thorpe, Esq., Sir Wiliam Н. White, Alexander Siemens, Esg.. 
eui the Right Hon. Sir James Stirling; Visitors: Arthur N. 
Putt. Esq., Dugald Clerk. Esq., William А. Frost. Esq., Sir 
John Craggs, George F. Deacon, Esq.. Robert К. Gravy. sq. 
Edward Dent, Esq., Maior E. H. Hills, Charles E. Groves, 
Esq.. Sir John Jackson, Frederick G. Henriques, Esq.. Edward 
Kraftmeier, Esq., Francis Lys Smith, Esq., James Swinburne, 
Esq., and Alfred F. Yarrow, Esq. 


PARLIAMENTARY INTELLIGENCE 


CENTRAL LONDON RAILWAY.—This Bill was read a 
second time in the House of Commons on Monday. Mr. A. С. 
Morton had a motion down to reject the second reading, but it 
was withdrawn. Mr. Morton's complaint was that in 1902 the 
company agreed to construct an additional subway at the Bank 
Station, but had not done so. The company’s view is that 
the subway in question was agreed upon in the event of the 
proposal to extend the railway into a "'circle" being passed 
by Parliament. As this scheme has been dropped, at any rate 
for the present, the company considers the obligation is no 
longer upon зеш, 

GREAT NORTHERN AND CITY RAILWAY.—This Lill was 
considered in the House of Commons on Monday, and ordered to 
be reported for third reading. It has already passed the Com- 
mittee stage. Mr. A. C. Morton, who then opposed on behalf 
of the City Corporation, had a motion down to reject the Bill 
on third reading, but has withdrawn it. 


LANCASHIRE AND YORKSHIRE RAILWAY LEVEL 
CROSSINGS.—-One of the propcsals contained in the Lancashire 
and Yorkshire Railway Bill, which has been under the con- 
sideration during the week of a committee of the House 
Commons, presided over by tir Lewis Mclver, was to increase 
tne span of the bridge, carrying the Crosby Road over the 
electrified portion of the company’s system between Liverpool 
and Southport, so as to allow of the widening of the curve 
at that point. It may be recalled that in July, 1903, there was 
an accident to an electric train at Crosby Road, where th> 
radius of the curve is only 23 chains, in which seven pas- 
sengers were killed, and 100 injured. Major Druitt, of the 
Board of Trade, who beld an inquiry, expressed the view that 
the train had travelled at an excessive speed over the curve, 
and that that was the cause of the accident. It appears that 
althongh the company does not admit this view, yet in order 
to satisfy the public mind, they propose to widen the curve 
to one of 30 chains radius, and to do this it will be necessary 
to alter the Crosby Road bridge. The Waterloo and Seaforth 
Urban District. Council, within whose area the bridge is, teck 
the opportunity of opposing with the object of securing an 
obligation upon the company to substitute bridges for three level 
crossings, which are also in the area, but on another part of the 
line. It was argued that the present proposal of the company 
is part of a larger scheme to widen the whole of the line, in 
order to accelerate the service, and that such accelerated 
service would make the level crossings exceedingly dangerous. 
The council expressed a willingness to contribute to the cost 
of the bridges, but the railway company would not pay a 
share. After evidence, in which a partner in the firm of Sir 
Benjamin Baker had expressed the view that the level cross- 
ings were dangerous, but could be maintained with proper 
care, the committee passed the preamble of the Bull, and ex- 
pressed the view that the level crossings ought to be abolished, 
and that the sooner the council and the company came to terms, 
the better. 'The matter did not actually arise under the Bill. 
hence this expression of opinion. 


MUSSELBURGH AND DISTRICT TRAMWAYS.—A Com- 
mission appointed under the Private Legislation Procedure 
(Scotland) Act held an inquiry in Edinburgh last week in 
connection with the provisional order applied for by the 
Musselburgh and District Tramways Co. fer the construction 
of about half a mile of tramway to connect the existing tram- 
way at Levenhall with an extension to Prestonpans, Cockenzie, 
and Port Seton. The Musselburgh Corporation oppcsed. in 
order to secure certain road widenings. The Commission found 
the preamble of the Bill proved, and decided that in the event 
of any widenings being asked for by the Board of Trade, the 
company should bear the whole cost. If the Corvoration 
decided to carry out certain other widenings, half the cost, 
not exceeding £1,000, should be paid by the company. 

PROGRESS OF ELECTRICAL BILLS.—The Richmond 
(Surrey) Electricity Supply Bill was read a second time in the 
House of Lords on Thursday. 


Our report of the proceedings before the Committee of the 
House of Commons, dealing with the Radiotelegraphic Conven- 
tion will be found on page 785; the Coventry Corporation Bill 
on page 796, and the Euston-Watford Electric Railway on pace 
188. 


Iron and Steel Institute. --The annual meeting of the institute 
will be held at the Institution of Civil Engineers, Great George- 
Street, Westminster, on Thursday and Friday, May 9th and 
10th, 1907, commencing each day at 10.30 a.m. Amongst the 
papers down for reading is one on electrically-driven reversing 
rolling mills, Ьу D. Selbv-Bigye (Newcastle-upon-Tyne). The 
council has accepted a cordial invitation to hold the autumn 
meeting of the institute in Vienna on September 25га, 24th. and 
25th. After the meeting there will be alternative excursions te 
Bohemia and Styria, by invitation of the Prague [ron Industry 
Company and the Austrian Alpine Mining Company. respec 
tivelv. An invitation has also been received from the Wit. 
kowitz Mining and Ironworks Company-to visit their works. 
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SUPPLY DIFFICULTIES AT BRIGHTON 


GOOD deal has been made in the daily press 
of the troubles at the new Southwick Sta- 
tion of the Brighton Corporation, owing to the col- 
lapse of a part of the wall of Shoreham Harbour, and 
the difficulties, although somewhat serious, have been 
greatly exaggerated in some quarters. We have, how- 
ever, made enquiries into the matter, and through the 
kindness of Mr. J. Christie (engineer and manager to 
the Electrical Department of the Brighton Corpora- 
tion) we are able to give a more correct account of 
the situation. Аз most of our readers are aware, the 
Southwick works is situated on the east arm of Shore- 
ham Harbour. This section of the harbour is pro- 
vided with lock-gates, so as to maintain the tide 
always at high-water level, and forms a canal, from 
which the supply of condensing water is taken. 
Some three weeks ago the masonry on one side of 
the lock, between the gates, for a considerable length, 
collapsed and fell into the lock, thus preventing large 
vessels like the colliers used for taking coal to the 
station, which draw some 13 ft. of water, from passing 
through the lock. Ав the bunkers contained some two 
months' stock of coal this was not a very serious 
matter, and in a few tides the heavy stones and 
débris were cleared out between the lock gates sufti- 
ciently to allow boats again to pass through, and the 
breach in the wall was temporarily planked up with 
rough piling. The lock is at least some 50 years old, 
and may be said to be in a general state of decay. 
The real cure for the trouble is to face the difficulty 
of raising the money somehow, and putting in a new 
lock entirely, as it is only a matter of time till the 
whole lock and its gates will probably collapse, which, 
of course, would be exceedingly serious, and not only 
would the colliers be unable to pass through except 
at high tide, but the condensing water for an hour or 
two, twice in the twenty-four hours at dead low 
water, would be shut off, as the pipe would be exposed 
when the channel was dry. The more serious trouble, 
which happened last Sunday, was due to the Harbour 
Authorities thinking to relieve the pressure on the 
lock gates by lowering the head during the high 
spring tides, and cutting a hole in the soft bank of the 
canal. This was done without making provision for 
limiting the opening which the water was bound to 
scour out, with the result that at high tide the water 
got the upper hand, and carried away what little pro- 
tection had been made, and cut a great gap in the 
bank, right down almost to low-water level. The Har- 
bour Authorities did not take any steps to remedy 
this, and for two days at top load (which, unfor- 
tunately, just coincided with low water) the old steam 
plant at the North Road, which is now only used as a 
sub-station, had to be run, and took the load with 
only a small amount of help from Southwick, running 
one turbine condensing. Water could only be got 
through the pipe by planking off with timber and 
indiarubber sheeting at the top, to get it fully charged, 
and altogether matters were hanging on a very slender 
thread for the time. As the Harbour Authorities were 
not taking any action themselves, and the matter was 
most serious, a large staff of casual labour was engaged 
by Mr. Christie, and, under the supervision of his 
own staff, thousands of bags were filled with shingle 
and dropped into the gap. After a great deal of hard 
work during the several tides, they eventually suc- 
ceeded in stemming back the water in the canal, so 
that at low water there was a foot to spare over the 
top of the condenser suction pipe. The matter is also 
being taken up by the Brighton Gas Company, whose 
works adjoin the canal, and it is hoped that some 
satisfactory solution of the trouble will be come to, 
and things will be put in'a safe and reliable condition 
during the coming summer. 


AN EXHAUST STEAM TURBINE INSTALLATION 


DESCHRIPTION is given in Glückauf of a Rateau ex- 


/ haust steam turbine installation which has been put down | 


in the power-house of shafts Nos. 1 and 2 of the mines of the 
Zeche Zollverein in Germany, together with some results of 
tests of steam consumption. The general arrangement of the 
plant is shown in the accompanying figure. A heat accumulator 
is used which receives the exhaust steam from two winding 
engines, one ventilating-fan engine, and some reciprocating 
engines in the adjoining generating station, while arrangements 
are also made for a supply of live steam through a reducing 
valve, at times when the winding engines are not working, by 
means of an automatic pressure regulator. 'Гһе exhaust steam 
passes through a receiver before reaching the accumulator, 
which to some extent equalises the flow, and at the same time 
acts as а separator. 

About 35,000 lb. of steam per hour are dealt with, and the 
rated output of the 1,000-volt three-phase alternator driven 
by the turbine is 1,060 kw. The turbine governor is controlled 
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GENERAL ARRANGEMENT OF EXHAUST STEAM TURBINE PLANT. 


electrically, and arrangements are made for the emergency stop 
valve to close automatically in case of failure of the oil supply 
to the bearings. The alternator is of Messrs. Brown Boveri 
and Co.’s manufacture. It has been found that, although the 
capital outlay on a low-pressure turbine equipment such as this 
is a good deal higher than an equivalent high-pressure turbine 
installation, this is compensated for by the very low running 
costs. 

The table below gives a summary of the results of a series 
of tests at four different loads. The machine was run on an 
artificial load consisting of a water resistance, and the steam 
consumption was determined by measuring the condenser dis- 
charge. In calculating the figures for steam consumption per 
kw.-hour, the energy required for excitation is not taken into 
account, nor is the power for driving the condenser pumps, 
which was derived from another source. 

The set runs in parallel with an existing Brown Bover> 
alternator driven by a live-steam turbine. 


No. of test. hs * 4L. |! HL Т 4X. 
Duration of tests (hours) 213 1 | 4 1 
Barometer readings (cm. of. | 

mercury) Gul dO TQ 76°70 | 76°70 | 76:00 
Vacuum m ан d ТАТО . 4035 | TOBI 67°10 
Inlet pressure of steam (atm. | pi. 8 а. | 

abs.) ... i iai ‚ 1:004,. 1:095. 1094| 1:155. 
Revolutions per minute 1,491 1,499 1,196 | 1,481 
Amperes m 259-8 4189. 5475 5958 
Volts 1,044 , 1,044 | 1,062 1,121 
Power factor ... Р 096 |. «096 0:96 0:96 
Output in kilowatts ... 433:0 7283 9600 11120 


Condenser discharge (kg. per | 
| 8,053 11,610 14,180 


hour)... 192 - |. 15,945 
Steam consumption per kw.- | | 
hour delivered at terminals 
(kg:) е аз әл ТЕБ ph 2504 14°77 14°34 
Ditto (lbs. ) ‚| 897 | 351 | 82:6 31:6 
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AGREEMENT BETWEEN ENGINEERING 
EMPLOYERS AND EMPLOYEES 


HE following are the details of the revision ot ''Terms of 

Settlement, 1898'' recently arrived at between the repre- 
seutatives of the Engineering Employers? Federation and the 
Amalgamated Society of Engineers, Steam Engine Makers, and 
United Machine Workers’ Association. ‘They are still subject 
to ratification :— 

The representatives of the Engineering Employers’ Federa- 
tion, on the one hand, and of the Engineering ‘trade Unions 
on the other, being met in joint conference, and being convinced 
that the interests of each will be best served, and the rights 
of each best maintained, by a mutual agreement, hereby decide 
to adopt measures to avoid friction and stoppage of work. 

It is, therefore, agreed as follows :— 

1. General Principles of Employment.—The federated em- 
ployers shail not interfere with the proper functions of the 
Trade Unions, and the Trade Unions. shall not interfere with 
the emplcvers in the management of their business. 

2. Employment of Workmen.—Every employer may belong to 
the Federation, and every workman may belong to a Trade 
Union or not, as either of them may think fit. 

Every cmployer may employ any man, and every workman may 
take employment with any employer, whether the workman or 
the emplover belong or not to a Trade Union or to the Federa- 
tion respectively. 

The ‘lrade Unions recommend all their members not to object 
to work with non-Union workmen, and the Federation recom- 
mend all their members not to object to employ Union work- 
men on the ground that they are members of a Trade Union. 

No workman shall be required, as a condition of employ- 
ment, to make a declaration as {о whether he belongs to a 
Trade Union or not. 

ó. Piecework.—Employers and their workmen are entitled to 
work piecework, provided :—- 

(a) The prices to be paid shall be fixed by mutual arrangement 
between the employer and the workman or workmen who per- 
form the work. 

(b) Each workman's day rate to be guaranteed irrespectively 
ot his piecework earnings. 

(c) Overtime and night-shift allowances to be paid in addition 
to piecework prices, on the same conditions as already prevail 
in each workshop ror timework. 

All balances and wages to be paid through the otli.e. 

4. Orvertiine.—' The Federation and the Trade Unions are 
agreed that systematic overtime is to be deprecated as а 
method of prcduction, and that when overtime is necessary, 
the tollowing is mutually recommended as a basis, viz. :— 

That no Union workman shall be required to work more than 
32 hours overtime in апу four weeks after. ful]. shop hours 
have been worked. allowance being made for time lost through 
sickness, absence with leave, or enforced idleness. 

In the following cases overtime is not to be restricted :— 

Breakdown work, repairs, replacements or alterations for the 
emplovers or their customers. 

Trial trips and repairs to ships. 

Urgency and emergency. 

5. Hating of Skilled Workmen.— Employers have the right to 
employ workmen at rates of wages mutually satisfactory to the 
employer and the workman, or workmen, concerned. 

In fixing the rates of skilled workmen, the employer shall 
have regard to the rates prevailing in the district for fully 
trained and skilled men. 

Unions, while disclaiming any right to interfere with the 
wages of workmen other than their own members, have the 
right in their collective capacity to arrange the rate of wages 
at which their members may accept work. 

General alterations in the rates of wages in any district shall 
he negotiated between the Employers’ Local Association. and 
the local representatives of the Trade Union or Unions con- 
cerned. 

6. Apprentices.—There shall be no recognised proportion of 
apprentices to journeymen, but it shall be open to the Unions 
to bring forward for discussion the proportion of apprentices 
generally employed in the whole federated area. 

An apprentice shall be afforded facilities for acquiring a prac- 
tical knowledge of the branch of trade he adopts, апа shall 
һе encouraged to obtain a theoretical knowledge thereof as far 
as cireumstances permit. 

7. Selection, Training, and Employment of Operatives, and 
Manning of Machine Tools.- Employers have the right to select, 
train, and emplov those whom they consider best adapted to 
the various operations carried on in their workshops, and to 
pay them according to their ability as workmen. 

Emplovers, in view of the necessity of obtaining the most 
economical production, whether by skilled or unskilled work- 
men, have Y: discretion to appoint the men thev consider 
suitable to worn all their machine tools, and to determine the 
conditions under which they shall be worked. 

The Federation recommend their members that, when thev 
are carrying out changes in their workshops which will result 
in displacement. of labour, consideration. should be given to 
the case of the workmen who may be displaced, with а view, 


if possible, of retaining their services on the work affected, or 
finding other employment for them. 

8. Mrovistuns for Avoiding Disputes.—With a view to avoid 
disputes, deputations of workmen shall be received by their 
employers, by appointment, ter mutual discussion of any ques- 
tion in the settiement of which both parties are directly con- 
cerned; or it shall be competent tor an otticial of the Trade 
Union to approach the locat secretary of the Ёпир.оуегз` Asso- 
ciation with regard to any such question; ог it shall be com- 
petent for either party to bring the question before a local 
conference to be held between the local Association of Em- 
ployers and the local representatives of the Trade Unions. 

ln the event of either party desiring to raise any question, 
a local conference tor this purpose may be arranged by ap 
plication to the secretary of the Employers’ Association or oi 
the Trade Cnion concerned, as the case may be. 

Local conferences shall be held within twelve working days 
from the receipt of the application by the secretary of the 
Employers! Association, or of the Trade Union or Trade Unions 
concerned. 

Failing settlement at a local conference of any question 
brought before it, it shall be competent for either party to 
refer the matter to the executive board of the Federation, and 
the central authority of the Trade Union or Trade Unions con- 
cerned. 

Central conferences shall be held at the earliest date which 
can be conveniently arranged by the secretaries of the Federa- 
tion and of the Trade Umon or Trade Unions concerned. 

There shall be no stoppage of work, either of a partial or of 
a general character, but work shall proceed. under the current 
conditions until the procedure provided for above has been 
carried through. 

9. Constitution of Conferences.— n organising delegate of tbe 
Amalgamated Society of Engineers shill be recognised. as a 
local cthcial entitled to take part in any lccal conference, but 
only in his own division. In case of sickness, his place shall 
be taken by a substitute appointed by the executive council. 

Any member of the executive council or the general secretary 
of the Amalgamated Society of Engineers may attend local 
conferences, provided that the member of the executive council 
shall attend only such conferences as are held within the division 
represented by hin. 

А member of the executive council, or the general secretary 
of the Steam Engine Makers’ Society, and of the United Machine 
Workers Association respectively, may attend апу local con- 
ference in which the societies or either of them are directly 
concerned, 

Central conferences shall be composed of members of the 
executive board of the Federation and members of the central 
authority of the Trade Union or Trade Unicns concerned. 

An employer who refuses to employ Trade Unionists will not 
be eligible to sit in conferences. 


Underground Electric Railways of London.—It is announcea 
that the Charing Cross, Euston, and Hampstead Railway will 
be opened for tratlic on Saturday, June 22nd. Trial runs for 
training the motormen and staff have been in progress for some 
time. It is stated in the Ralway Gazette that in future the 
centre doors on the cars of the District Railway are to be hand- 
worked, the pneumatic mechanism for opening and closing having 
proved unsatisfactory in many respects, and that notices are to 
be posted up in the cars informing passengers that they can 
open and close the doors themselves. A beginning has now been 
made in the repainting of the District Railway's passenger cars. 
it having been decided some time ago to change the colour from 
red to green, and a train of cars painted the new colour has 
already been put in work. The shade adopted is a dark green, 
more pieasant to the eye and very much more serviceable for 
underground work than the original glaring scarlet, which quickly 
deteriorated. 


Mishap in New York Supply System.—On April 20th a break- 
down occurred at the No. 1 Waterside station of the New York 
Edison Company, and caused considerable damage, but the 
lighting svstem, as a whole, while subjected to a severe strain. 
successfully withstood the trying conditions. While on the 
peak of the evening load, one of the 5,000 kw. vertical turbine 
generators, while carrying its normal load, broke down suddenly. 
and at the same instant one of the 4,С00 kw. engine-driveu 
generators burned out, and the engine of still another was dis- 
abled. The two Waterside stations, which had been operating 
in parallel, were separated, and a part of the load transferred to 
Waterside No. 2. which continued its normal operation. carry- 
ing, however, a heavy overload. "The current. from Waterside 
No. 1 station was interrupted for a few minutes to clear the 
‘bus-bars, and the load on the system was carried part on Water- 
side No. 2, and part on the large storage batteries in the 
twenty-three sub-stations distributed over different parts of the 
system. Current from Waterside No. 1 was restored in fifteen 
minutes, and in less than an hour the whole svstem was again 
operating under normal conditions. Some parts of the system, 
notably the downtown section. were not at all affected. and the 
lowest pressure, in a small section of the system, and for a few 
minutes only, was about 80 volts. 
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UNDERGROUND MAINS 


HE discussion on Mr. W. M. Rogerson’s paper on under- 
ground mains (ELECTRICAL ENGINEERING, March 28th, p. 
552) was continued at Leeds on April 25th. 


Mr. С. G. L. Preece (W. T. Glover and Co.) expressed him- 
selt in agreement with Mr. Rogerson as to the desirability of 
using a soft and sticky compound for junction-boxes which would 
flow into every corner of the box when heated, and yet form a 
solid compound with no tendency to run away at all ordinary 
working temperatures. The fittings could always be used again 
atter emptying a box if they were cleaned with paraffin. For 
use in places at high temperature and at high pressure, and 
when the box is vertical, on the other hand a special compound 
was employed. The Admiralty had just recently decided to use 
p lead-covered cables for their large mains on 

attleships, &c., and as these mains had to run near the boilers, 
&c., the Admiralty had issued a very strict specification for com- 
pound for joint-boxes. А compound supplied by his own firm 
had fulfilled this specification, and went by the name of H.M.P. 
Compound (High Melting Point Compound). It was tough and 
not brittle at temperatures varying from 50 degs. F. to well over 
200 deg. F.; it ran freely when melted, had a high melting 
point, and a small co-efficient of expansion. Small thicknesses 
of the compound could be tested with many thousands of volts 
without breakdown while surrounded by boiling water. The 
. compound also would not gain in weight a small fraction of 
l percent. when immersed in water fora long period. Mr. Roger- 
son was quite right in saying that the box compound should be 
left to the cable-makers. Electrolytic action on lead-covered 
cables could be overcome either by insulating the cables alto- 
gether, or having the lead sheathing continuous and bonded. 
The former method was almost impossible in large towns with a 
decent-sized supply system, but the second could always be used. 
Earthing at one point only might be quite wrong in some 
instances, and in others injudicious bonding to earth had caused 
more trouble than if no bonding at all had been attempted. Mr. 
Rogerson was right in saying that the source of current whicn 
was most likely to cause electrolytic action was the leakage 
current, which gets on the lead through imperfectly-made joints 
or end connections. This, said Mr. Preece, was the main reason 
why lead-covered cables had in many cases been deemed un- 
reliable, and also why lead-covered paper house wire for ordinary 
house installation failed in many instances. Some large towns 
had had a fair amount of trouble with lead-covered cables due 
to large rushes of current along the lead of the cable, amounting 
to thousands of amperes, caused in the first place by a heavy 
short-circuit fault. The effect was to burn away the bonds, and 
at times arcing at the joints or boxes occurs. Holes were burnt 
in the lead covering there, but the faults did not appear imme- 
diately, but presented themselves at odd times during the next 
few weeks or months, according to the amount of moisture which 
might be present at the various spots. One very large town had 
in consequence replaced lead-covered cable by “paper leadless’’ 
cable, 1.e., paper with a sheath of bitumen. Lead sleeve con- 
tinuous joints should, however, cure the above trouble. Rubber 
cables were made far more satisfactorily now than they were 
twelve уеагз ago if the customer was prepared to pay as much 
as his forefathers ‘There was, however, a great deal of harm 
taking place due to the use of cheap rubber cable, especially 
in house wiring, and, if continued, the result would be pre- 
judicial to the increase of electric lighting in houses. The usual 
wiring and installation rules issued by corporations specified an 
insulation resistance test after the building is wired, which was 
practically useless. Bare wire in dry buildings would probably 
pass that test. Other rules specified 500 or 600-megohm wire, 
but only one or two said distinctly 500 or 600 megohm grade 
to British cable-makers’ standards, as they should. А paragraph 
should be inserted in the wiring rules of a corporation specify- 
ing that a definite amount of hard fine pure Para rubber should 
be used in the wire or cable, the compounds to consist wholly 
of such Para rubber mixed with sulphur and mineral matter only. 
The proportion by weight of such hard fine Para should be at 
least 30 per cent. for all voltages up to 250 volts, while in the 
case of 500.volt cables this weight should be increased to 40 
per cent. It was a striking fact that where there were such 
clauses (viz., Glasgow and Edinburgh Corporations) there was 
the best installation work and the best type of contractors. 
Practically all the rubber wires and cables his firm sold in Scot- 
land, Mr. Preece continued, were of Association grade, and 
mostly 2,500-megohm grade. It was necessary, too, in these 
davs of metallic conduit wiring. Bitumen cables would cer- 
tainly give trouble where they came into direct contact with 
alkaline matter. There was no doubt that bitumen cables were 
best when laid on the solid system. The decentralising of such 
cables had been considerably overrated, and seldom occurred 
unless heat and pressure had been applied Jocally; this decen- 
tralisation, however, was practically got over by the use of 
paper as an insulating separation with a bitumen sheath overall 
—the type of cable known as paper leadless cable. This type 
of cable was very popular at present, especially оп tramway 
work, and was, as a rule, laid on the solid system. Asphalt 
bridge-pieces were excellent, and he did not agree with Mr. 
Wilkinson in using iron bridge-pieces, for that meant putting 
earths inside a solid system and affording paths for moisture 


and (in the case of lead-covered cables) electrolytic action. The 
armoured lead-covered paper cable laid direct in the ground, with 
[ead sleeve-joints, was rather a favourite of his. He made the 
provision, however, that such armoured cable should have the 
protective materials well impregnated with compound—that is, 
the cable was a solid system in itself. The lead should be 
compounded, steel tape or wire armoured also, and then served 
with jute. If this was well carried out, and good preservative 
compound was used, there was no reason why an armoured cable 
could not be laid and work successfully in almost any kind of 
ground, ashes included. There had recently been put on the 
market a cable designed to prevent trouble due to moisture get- 
ting in at the ends and travelling down the strands. ‘This cable 
had the interstices between the strands of the conductor filled 
up solid with a special compound which will not run or become 
displaced when overheated. Мо moisture could travel down, 
and, in fact, water cannot be forced down by pressure. ‘The 
mode of manufacture was to coat the centre wire of the stranded 
conductor with a thin covering of special compound, the six wires 
forming the seven-strand were then stranded over it, another 
covering of special compound was put on, and so on. The 
speaker particularly recommended this cable (which is a trifle 
more expensive than the ordinary cable) for connections to third 
rails on traction work, trolley connections, and collieries. It 
was, however, not the same success for distributors and services, 
as considerably more time would be spent in jointing, owing to 
the sticky nature of the compound and the necessity of cleaning 
the wires thoroughly. Feeder pillars above ground were advan- 
tageous unless circumstances necessitated that they should be 
small, when, he thought, underground chambers were better. 
Questions had been raised in the discussion regarding the rela- 
tive costs of multicore against three single cables; he had 
taken some costs out, and had found, as Mr. Rogerson had said, 
that the three single cables come out cheaper. ‘The actual cost 
of the cables is appreciably less, апа the extra cost of ducts 
and laving was very little, and did not make up the difference. 
In addition to the gain in price, he considered three single cables 
more convenient and eflicient. He was in agreement with Mr. 
Raphael that plumbed lead sleéve-joints were better than ordinary 
joint-boxes for straight-through joints; his firm almost invariably 
used them, and they came out as cheap as cast-iron joint-boxes. 
Moreover, а skilled man was just as necessary to make a joint 
with a joint-box as a joint with a plumbed lead sleeve. There 
had been a lot of trouble with unskilled men not taking sufficient 
care in putting in the compound hot and topping it up properly. 
In conclusion, Mr. Preece described a split lead sleeve made by 
Messrs. W. T. Glover and Co. specially for lead-covered joints. 

Mn. S. D. Scuorietp (Engineer and Manager, Corporation 
Electricity Works, Shipley), said that for feeders for lighting 
purposes he preferred triple concentric lead-covered mains with 
plumbed joints. With a thoroughly competent jointer, plumbed 
Joints were by far the most satisfactory. For distributors, on 
the other hand, he preferred single-core cables. Underground 
disconnecting boxes, to his mind, were а continual source of 
trouble. Where it was necessary to have connections which 
could be got at, it was by tar the cheapest to put pillars over- 
ground; and where distributing cables were tapped on to feeders, 
he fused the distributor through porcelain switch-fuses and 
brought the feeder on to the ’bus-bar in the feeder-box. He 
had had no trouble with these fuses when using fine copper wire 
in parallel, each wire enclosed in an asbestos sheath. The 
feeders themselves were protected by fuses on the switchboard 
at the station. Where the end of one distributor joined up to 
another distributor fed from another feeding point, he had found 
it advisable to fix overground boxes and fuse all the cables at, 
say, 50 per cent. to 80 per cent. of their capacity. By doing 
this he got a better equality of pressure between the two feeder 
points, and in the case of a fault the fuses would blow and the 
faulty cables were disconnected from both feeders. 

Mr. Н. E. Yersury (Chief Electrical Engineer, Corporation 
Tramways, Shettield) also thought that plumbed joints should be 
adopted, and cast-iron boxes filled with compound avoided. He 
entirely agreed with Mr. Rogerson that if the lead was con- 
tinuous and earthed at suitable places, and there was a proper 
distribution of the return current, no trouble would take place 
from electrolysis. 

Mr. CnibGE (Meter Superintendent, Sheffield Corporation) 
asked why polishing aluminium fuses with blacklead, where they 
came in contact with the copper clips, prevented pitting. 

Mr. К. Н. Campton (Borough Electrical Engineer, Dewsbury) 
asked how Mr. Rogerson was able to earth the steel tape as well 
as the lead. It seemed to him that the steel taping would spring 
back and would cut the lead, and that it would be dittcult 
to solder. He had found aluminium fuses the best for feeder 
pillars, but had experienced trouble in connection with the 
atmospheric deposit until he had polished the ends with black- 
lead in accordance with Mr. Rogerson's suggestion. Previously 
he had endeavoured to get over the difficulty bv fitting a copper 
connection to the aluminium fuse with only partial success. 

Mn. E. J. Marsu (Chief Electrical Superintendent, Tramway 
Power Station, Sheffield) had found that lead-covered rubber 
cables in the tramway poles for feeding the trolley wire, supplied 
by different manufacturers, had pitted badly in some lengths; at 
times there had been as many as twenty or thirty pittings in one 
length of cable which gave in dry weather a good insulation 
test. He wished to know if vulcanised bitumen cable. heavily 
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braided and finished with fireproof braid or tape, would be pre- 
ferable for the work. With regard to the earthiny of the lead 
of tramway cables, there was, he said, a difficulty in dealing 
with the negative cables to the rail, especially in places where 
the rails were some distance from the power station. If a fault 
developed on the negative cable with a difference of potential 
to earth of, sav,*5 to 15 volts, and the whole of the leads coupled 
together, all the cables were affected, and liable to be damaged ; 
while the low pressure and the conditions of tramway working 
made it ditlicult to discover the existence of the fault, as this 
did not show itself on the station instruments under ordinary 
conditions. He agreed with Mr. Preece that tor cast-iron joint- 
boxes it was not advisable to use unskilled labour for filling in 
the compound. 

Mr. G. D. AsPINALL Parr (Head of the Engineering De- 
partment, Leeds University, who was in the chair) said that 
single-core cable appeared to be more satisfactory than multi- 
core cable for distribution purposes. With alternating current 
one had to deal with considerable electrostatic capacity, and in 
the case of three-core cables it was not at ail an obvious matter 
to obtain the numerical value of this. Fuses were extremely 
erratic, and the current at which they blew depended partly on 
the length of fuse and the size of the terminals. He had some 
magnetic cut-outs which would act at within 1 per cent. of the 
current they were set for, and he should say it was not exag- 
geration to put this percentage at 20 to 25 in the case of fuses. 

Mr. W. M. Rocerson (Borough Electrical Engineer, Halitax), 
in his reply to the discussion, expressed his surprise that Glas- 
row should be getting rid of lead-covered cables in favour of 
[штп laid solid. He failed to see how Mr. Preece’s suggested 
clause would get rid of the cheap rubber cable used for house 
wiring, as there was apparently great difficulty in testing the 
purity of rubber, and in a central station one could not afford 
to have a skilled man always at this work. In his opinion the 
cable-makers are greatly to blame for making inferior cable and 
not sticking to the C.M.A. standard. Не had never agreed with 
the adoption of iron bridge-pieces, which invited current on to 
the lead. He had used hardened bitumen bridge-pieces with fair 
success; it was probably dear to buy them, though they could be 
made cheaply enough. Concentric cables were just as good as 
any other cable for feeders, but he objected to them for dis- 
tributors, as in a big town they had to be cut every few yards 
for services. He had not advocated the earthing of the lead 
at the power station at all in his paper; as Mr. Yerbury had 
said, it was entirely a question how far the station was away 
from the track, as if it was any distance it would be inviting 
trouble to earth at the power station. In reply to Mr. 
Campion, Mr. Rogerson said that there was no ditliculty in 
making a plumb joint on to the steel tape at the same time 
as it is made in the lead. In one case he had done this with 
an extra high tension cable, ]lead-covered, steel-taped, and 
armoured, and laid direct to the ground, in which a joint had 
been made in the lead and steel every 400 vards in a length of 
seven miles. With regard to cabling for tramway poles, referred 
to by Mr. Marsh, they had always used ordinary 2,000-megohm 
rubber cable, and had had the same trouble mentioned by him 
with several blisters on the insulation of one length of cable. 
However, he would certainly not advise vuicanised bitumen cable 
for inside the tramway poles, and could not recommend anything 
better than rubber for this purpose. He was afraid that there 
would be the same blistering effect with bitumen, and the bitumen 
cable would be unsuitable for this purpose when it was taken 
round sharp angles unless its weight could be evenly distributed. 
In reply to Mr. Parr’s suggestion, magnetic blow-outs or cut- 
outs would not, he feared, be at all successful on networks. They 
had been tried in several places. and in the end it had been 
necessary to tie them up, especially in tramway section pillars. 
For mains work it did not much matter if a 2C0-ampere fuse blew 
at 200 or 500 amperes, so long as it could be relied upon to blow 
as in the case of a heavy short or earth. 


| DEPRECIATION 


К. ROBERT HAMMOND'S paper on Depreciation, pub- 
| lished together with the London discussion in last week's 
ELECTRICAL ENGINEERING, was further discussed before the 
Dublin Local Section of the Institution of Electrical Engineers 
on May 2nd. 

Mr. W. Brew alluded first to the difference between muni- 
cipal and company finance. Ап actuary divided accounts up 
into habilities and assets, the plant being regarded as assets, 
and the wages, coal, &c., as liabilities; the value of the assets 
diminished at the expiration of each vear, and such diminution 
was met from revenue account. With a municipality, however, 
the matter was entirely different; the Local Government Board 
allowed loans for stipulated terms of vears. A company had 
to pay only interest and depreciation, whereas a local authority 
must both pay interest and redeem the capital expended at 
the expiration of the period for which the loan was granted. 
Mr. Brew said that 4 per cent. per annum as depreciation on 
undertakings of this nature was suggested recently before a 
Parliamentary Commission, and he proceeded to show what 
would be the effect upon existing undertakings if this basis 


l In sneh cases it is usual practice to earth at the track end of the track 
feeder. — Ер. E. E, 


were generally adopted. Taking, for instance, Portsmouth. 
The gross profit for year ending March, 1906, was £28,650 
on an invested capital of £295,056. Interest and sinking fund 
absorbed £16,806, leaving a surplus of £11,824; but had the 
accounts been debited with a charge of 4 per cent. on the 
capital as depreciation, there would have been only the small 
profit of £22. Supposing this method to be correct, what 
would be the position at the end of 25 years? ТЇ the original 
plant were entirely worn out, а new one could be put down, and 
from that time the undertaking would only have to provide 
4 per cent. annually for depreciation—a truly rosy state of 
affairs, but scarcely fair to present-day consumers and rate- 
payers. As regards antiquation, Mr. Brew certainly thought it 
necessary to provide for it. Improvements were constantly 
being made. Аз an example. "Transformers of 100 kw. capacity 
a few years ago required 1,200 watts magnetising current; now 
they could be purchased for about £1 per kw., with an open 
circuit loss of only 600 watts. Assuming the cost of energy 
ќо be l'5d. per unit, there would be a saving of £32 16s. per 
annum by substituting new transformers for the old ones. In 
his (the speaker's) opinion an intermediate stage should be 
adopted, and a depreciation account opened as soon as the 
department was in a position to pay depreciation; at present 
many such concerns could not pay interest and sinking iund 
and depreciation as well. 

Мв. Sowrer said he did not agree with Mr. Brew's supposed 
saving in the example he had given concerning transformer 
losses. He would regret it very much if it cost the Dublin 
Corporation 1541. per unit for magnetising current, but he did 
not believe it did; in fact, he пале that if a would-be 
consumer approached the Corporation, and offered to take 
current steadily for 24 hours per day at 1}4., they would jump 
at the offer! Mr. Sowter agreed that it was essential that 
a depreciation fund should exist in connection with every 
municipal undertaking. It was an extremely difficult matter to 
determine the averaze life of plant, because so much depended 
upon how it was treated during its life, and the amount ex- 
pended in repairs. If parts were renewed from time to time, 
he imagined an engine would last for ever; therefore the repairs 
account was really a depreciation account. It was, of course, 
not sound engineering to maintain plant in this way, because. 
with the evolution of time, things changed, and in order that 
electricity supply should be а success, it was essential that. 
every improvement should be taken advantage of in order 
that we might be able to compete with our competitors on 
equal terms; therefore he considered such funds should be 
available, but more for the purpose of replacing obsolete plant 
than pure depreciation. 

Mr. S. T. Lanp said that some of the London companies 
had put by nothing in their earlier years, and now only allowed 
2 per cent. Regarding the table in the paper giving the esti- 
mated life of the various items, he considered 15 years for a 
storage battery an extremely optimistic remark, while, on the 
other hand, he thought that the period of 25 years for mains 
laid on solid svstems might well be extended ; even then there 
would be a considerable residual value. 

Mn. I. J. KETTLE agreed as to the desirability of providing 
a depreciation fund. e noticed that the life of turbines was 
given as 20 vears, and dvnamos as 25 vears; was it intended 
that а new turbine should be eventually coupled to the old 
dvnamo? 

Mr. A. T. KiNsEY thought the author had done well in 
estimating an extended life for the plant, mentioning a case 
in which an engine and boiler had done good service for 40 
vears. The speaker also thought that allowance should be made 
for the residual value of the mains at the end of the equated 
period. As a matter of fact, some mains had appreciated 
since being laid, owing to the heavy rise in copper. 

Mr. Fraxk Керрі believed that as early in the life of an 
undertaking as was practicable, a renewals fund should be 
started. Improvements were continually coming forward which 
had to be adopted. He considered Mr. Hammond's estimate of 
life of plant, &c., fairly correct, although it was not always 
wise to stick to it. Mr. Ruddle considered that the Local 
Government Board should grant loans for each item in accord- 
ance with its estimated life. 

Mr. G. Е. PrirprrcH did not agree as to the necessity of 
providing depreciation fund; if the plant was efficiently main- 
tained, and interest and sinking fund were paid, that was 
sufficient. It would be unfair to present ratepayers to give 
their successors a brand new plant at the expiration of 25 
vears. Loans should be raised in accordance with the estimated 
life of the plant, and when the loans had been extinguished. 
fresh ones should be entered into ad infinitum. | 


** The Central."—'The April number of The Central, the organ 
of the Central Technical College Old Students' Association, was 
issued last week. Jt contains two ''electrical'' articles: опе 
on electrical test-shop measurements by Mr. Percy Good. which 
includes many practical hints, and the other on alternating and 
direct current traction systems by Mr. Lionel Calisch. The 
“Old Student Notes” occupy a large number of pages, and wil! 
һе read with interest by old Central men who desire to keep im 
touch with their former fellow-students. 
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“ FLEXIBLES,” WITH NOTES ON THE TESTING OF RUBBER 


(Concluded from page 767.) 


The following specification has recently been agreed by the 
American Rubber Covered Wire Engineers’ Association ! :— 


"For insulating compound containing not less than 30 per 
cent. by weight of fine dry Para Rubber. 

“Тһе vulcanised rubber compound shall contain not more than 
6 per cent. by weight of acetone extract. For this determination 
the acetone extraction shall be carried on for five hours in & 
Soxhlet extractor as improved by Dr. C. O. Weber. 

“The rubber insulation shall be homogeneous in character, 
shall be placed concentrically about the conductor, and shall 
have a tensile strength of not less than 800 lb. per square inch. 

"A sample of vulcanised rubber compound not less than 
4 in. in length shall be cut from the wire with а sharp knife 
held tangent to the copper. Marks shall be placed on the 
sample 2 in. apart. The sample shall then be stretched until 
the marks are 6 in. apart, and then immediately released; one 
minute after such release the marks shall not be over 23 in. 
apart. Тһе sample shall then be stretched until the marks are 
9 in. apart before breaking. For the purpose of these tests 
care must be taken in cutting to obtain a proper sample, and 
the manufacturer shall not be responsible for results obtained 
from samples improperly cut.” 


The following elongation test is given by J. Langan? as being 
intended principally for national code wire, and he considers 
that even by omitting all conditions as to rubber it would 
compel results that would be entirely reliable and satisfactory 
for all conditions of code use. 


Elongation Test (Langan).—The insulating material of every 
wire must stand an elongation test of stretching three times 
iis length several times; that is, a piece 2 in. long must 
stretch to 6 in., and promptly return to within 20 per cent. of 
its original length. It must then stretch four times without 
break or rupture, and return to 25 per cent. of its original 
length. 


The author has examined a number of specimens of flexibles 
purporting to be ‘‘new апа old code wire," and has found 
them to be poor, hence the necessity for the addition of an 
elongation test to the tests specified in the National Electric 
Code. 

Dry and Moist Heat Tests.—The following tests are generally 
referred to as ‘‘Admiralty tests," but must not be taken as 
officially representing the Admiralty specifications :— 

The “гу heat” test is carried out in an air bath, and con- 
sists in exposing the samples for one hour to a temperature of 
270° Е. The ‘‘moist heat” test is carried out in a digester 
at 320° F., the samples having to withstand this temperature 
for three hours without injury. This test is purposed to dis- 
close the presence of rubber substitutes by their saponification. 
Pure rubber will not stand these tests, as it melts. 

The following elongation test is attributed to the Admiralty, 
and is certainly the best in common use at the present time: A 
14-in. specimen to be clamped for 1 in. at the ends and stretched 
to double its length—i.e., 24 in.—to remain in this state for 
twenty-four hours without breaking, and on release after a 
further twenty-four hours the permanent elongation on the 
12-in. length should not exceed 15 per cent. 

'The relative durability of vulcanised rubber and pure rubber 
flexibles in mills and other trying situations is a debatable 
point. Ав things stand at present the Cable-makers' Associa- 
tion only make ''C.M.A." flexibles in vulcanised rubber, and 
if engineers are to pin their faith to this material the author 
considers that the high-voltage tests should be made after 
immersion in water. : 

The immersion test could hardly be applied with advantage 
to pure rubber flexibles on account of the amount of water 
absorbed by this material. ‚ 

A consideration of the existing tests detailed above shows a 
great lack of uniformity and an undoubted want of a reliable 
"durability ” test. The author suggests that a comparison with 
a standard hysteresis loop, together with a carefully specified 
stretching test after heating at 150° F. for a given time in air, 
would give much greater certainty as to the probable durability 
of the material than any of the tests referred to above. The 
author hopes to investigate this matter further in the near 
future, as such a test should be applicable to the thick coatings 
of large cables as well as to flexibles. 


1 W. 8. Clark. Proceedings American Institute of Electrical Engineers, vol. 25, 
Хо. 4, 1906, p. 203. 
2 J. Langan, ‘* Rubber-covered Wires," ibid., p. 189. ` 


THICKNESS OF INSULATION. 


A specified thickness of insulation has long been regarded 
as a desideratum, and where a material of fairly constant 
composition, such as fine Para rubber, is employed, a specifi- 
cation of the thickness to be used may be of value. 

Further, it may be desirable for mechanical reasons, or in 
connection with the oxidation on exposure to the air, to specify 
certain minimum limits as to thickness with various materials; 
but the author wishes to urge that, apart from the above, with 
а highly variable material like vulcanised rubber the specifica- 
tion of the thickness to be employed is not of much value as a 
guarantee of the subsequent satisfactory Behaviour of the 
material. The minimum thicknesses specified in the regulations 
of various countries are as follows :— 


Thickness of Insulation for Flexibles. 


English.—Pure rubber, I.E.E.:—16 mils. up to 125 volts, 
20 mils. up to 250 volts. Vulcanised rubber, C. M.A. :—34 mils. 
smallest conductor, 37 mils. largest conductor. 

Amertcan.—Vulcanised rubber :—31 mils. minimum. 

French.—Vulcanised rubber :— 

Diameter of core. 


1 mm. 2mm. 
(a) “Medium ” insulation ... 24 mils. 28 mils 
(b) “High” insulation "T Hac d. суу 56 ,, 
(c) "Very high” insulation  ... .. 40 ,, 40 ,, 


For pendants the thickness may be reduced to 16 and 24 
mils. for classes a and b respectively if braided with waxed 
silk. 

German.—Vulcanised rubber, smallest conductor: maximum 
45 mils., minimum 31 mils.; largest conductor: maximum 55 
mils., minimum 39 mils. For counterweight cord, minimum 
25 mils. 

The vulcanising rubber may be applied to the conductor in 
two ways. In the first method, which is most commonly adopted 
in this country, the conductor, after being lapped with pure 
rubber tape, is laid between two ribands of vulcanising rubber 
and passed between two grooved steel discs so placed that the 
grooves form а die of the required diameter. The discs are 
furnished with cutting edges which shear off the superfluous 
rubber and cause the freshly cut edges to unite by pressing 
them together. After vulcanisation the joint is considered to 
be as strong as the remainder of the material. The author has 
tested these joints by removing a short length of the con- 
ductor and blowing out the tube of insulation thus formed by 
means of a bicycle pump and valve, and has found that in most 
cases the joint vields first. 

lhe second method consists in forcing the vulcanising com- 
рсипа by means of a screw worm round the conductor as it 
passes through a die, much in the same way as the lead cover- 
ing is formed round a cable. In order that the rubber may 
flow freely the apparatus has to be warm, and the finished 
insulation must be allowed to cool and harden before coiling. 
This method is largely used on the Continent and in the 
United States, and although the joint is eliminated, which may 
be considered an advantage, the conductors will very frequently 
be found to be considerably decentred. 

А cotton wind over the conductors, which is absent in the 
case of C.M.A. flexible, seems to be desirable, as it prevents 
the direct contact of the pure rubber and the conductor, which 
is injurious if the tinning is defective. It also prevents the 
insulation from sticking to the wires, which it does very 
tenaciously, making it difficult to get out all the wires for con- 
necting purposes, and it further keeps these wires clean and 
free from rubber. 


FLEXIBLE WIRING SYSTEMS. 


These systems, in which flexibles supported on insulators are 
employed, are used to a considerable extent on the Continent, 
on account of the cheapness and ease with which they may be 
installed. The best known and most widely used of these 
svstems is that of Peschel; it was introduced in Germany in 
1893 as being cheaper than wood casing, and having a less fire 
risk. Originally the so-called ring insulators were employed on 
this system, the conductors hanging from them in a series of 
loops, but they are now only occasionally used. They consist of 
grooved rings of porcelain or coloured glass, either in one piece 
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or split, the latter being used in order to put in extra support to 
а wire which has already been run or for heavy cable. These 


rings are sprung into small spring hooks furnished with either 


pins, nails, screws, or eyes, as shown at A in Fig. 10. To strain 


up the flexibles at intervals special clamp insulators are re- 


quired. They consist of a short porcelain tube, in which the 
flexible is held fast by two screws forced down between two 
fibre strips, causing these to wedge the cord against the tube, 
as B in Fig. 10. 

Another form of grip insulator shown at C, Fig. 10, consists 
of a split insulator with two or three ribbed channels in which 
the cords are more or less tightly held when the insulator is 


Fic. 10. 


clamped by the spring hook. The installation of the unsplit 
rings is inconvenient and unsatisfactory, in that the flexibles 
are frequently slack, and the wire is damaged when the rooms 
are cleaned, and further the supporting of the hooks by pins 
or nails is not very sound except when used on wood- 
work. A very much better job is made by employing the 
type of insulator shown at D in Fig. 10, where, on screwing 
up the fixing screw, one part of the insulator telescopes into the 
other, gripping the cord between the edges. 

In the School of Technology, Manchester, a room has been 
wired as an example of this system, and has given no trouble 
during the six years it has been installed. The flexibles, how- 
ever, when fixed on the Peschel system, are only about half an 
inch from the walls, and in order to give sufficient space to allow 
of the walls being distempered without removing the wiring 
these insulators in Manchester have been mounted on paterases. 
The flexibles on the Peschel system may, if desired, be taken 
down and replaced when the redecoration is completed. 

An improved form of insulator (‘‘Reformrolle’’) has been 


Fic. 11. 


placed on the market by Hartmann and Braun, which possesses 
the considerable advantage that the pressure exerted on the 
flexible is quite independent of that required for the fixing of 
the insulator. The various forms are shown in Fig. 11. The 
clamp insulators with flexibles are very popular in Germany, 
one firm alone supplying many millions annually. They are also 
largely used in France, Italy, Belgium, and Switzerland. There 


is a tendency now to run the wires in metal tubes, to secure 
additional mechanical protection where the lowest prime cost 
is not an absolute essential. | 

In Germany cotton-covered flexible costs from 2d. to 44d. per 
metre, and silk-covered from 4d. to 7d. The prices of the insu- 
lators vary from 6d. per 100 for white glazed porcelain, to 
4s. 10d. for the ''Reformrolle," which are intended for well. 
decorated rooms. It is claimed that flexible wiring can be 
installed without making а mess or injuring decorations, and in 


Germany the cost per point, exclusive of the lamp-holder, &c., 
varies from 10s. to 18s. 


ATTACHMENTS Fon FLEXIBLES. 


The attachment to the ceiling rose is, generally speaking, 
satisfactory in the best forms now on the market. With a 
view to determine the loads which ceiling roses will support 


without putting any strain upon the terminals, the three types 
shown in Fig. 12 were selected, and tlexibles carefully inserted, 
the ends being, however, left quite free. The load was applied 
gradually, and its value noted when slipping commenced. The 
average loads for slipping are as follows :— 


Type (see Fig. 12). Load in lb. 
B Ses ai 7 d 27 
C en ks Lh. es 45 


In some cases it was found that while the insulated covering 
maintained its position the conductors were pulled throuzh 
owing to the extensibility of the covering being considerabiv 
greater than that of the conductor. 'The hole in the cover of 
the ceiling rose is in many cases too small to admit C.M.A. 
flexible, which is much to be regretted, as it certainly limits 
the present use of this excellent material. 

With regard to lamp-holders, with twin-twisted flexible the 
use of the ordinary single-hole cord-grip should be prohibited, 
and the older form with two slots should be reverted to, so 
that the conductors may be clamped when separated, and not 
forced tightly together. In general, the cord-grip arrangement 


is too cramped in design, and a good deal of improvement might 
be effected without sacrificing the appearance of the  fittinc. 
The cord-grips are commonly made in one piece with a central 
hole; the wireman has to split the grip down the centre, and 
enlarge the two half-round channels thus formed to the desired 
size. 'The remains of the grip after this operation has been 
performed are usually of the most slender description. 
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With circular flexibles the single-hole cord-grip cannot very 
well be avoided, but in this case the filling that is put in to 
make up to the circular form helps largely in preventing injury 
to the insulation of the conductors through their being forced 
together. The braiding possesses considerable mechanical 
strength, and this should be taken down into the grip, the 
ends being whipped or just touched with a trace of Chatterton 
to prevent fraying. 

An interesting series of cord-grip arrangements has been 
recently put on the Continental market by Messrs. Hartmann 
and Braun. The various devices are shown in detail in Fig. 15. 
It must be borne in mind in connection with these fittings that 
the regulations of the Verband Deutscher Elektrotechniker call 
for the inclusion of a suspending cord other than the conductors 
for counterweight flexibles. The nipple which screws into the 
top of the lamp-holder 1s made in halves; one half is furnished 
with a hook, Fig. 15 A, which is passed through a knot in the 
suspending cord, as at B. With flexibles in which the suspend- 
ing cord is of stout cotton the hook shown may be placed behind 
the knot, as at C in Fig. 13. 


Fic. 14. 


Some types of cord-grip on the English market are shown in 
Fig. 14. The average loads at which slipping took place are 
given in Table XII. 


Taste XII. 
English cord.grips. Average 
Fig. load in 1b. 
20 жебени сезго at which 
: ae Type of slipping 
Description of grip. flexible. took place. 
A | Boxwood, single-hole Twin twisted 20:5 
B | Scholes’ porcelain spiral v 28:0 
C | Boxwood, single-hole si 18:0 
“ Thikflex ” holder ... | Workshop ... 46:0 
D |Boxwood, with two grooves 
from old lamp-holder Twin twisted 53:0 


A further set of attachments by Hartmann and Braun аге 
shown in Fig. 15. In Type A the suspending cord is carried 
into the screw cap and knotted, the conductors entering the 
nipple at the sides; in Type B the suspending cord passes 
through a hole in the centre of a hard fibre disc, and is then 
knotted while the conductors pass through separate holes at the 
sides of the disc. Both these types possess the advantage that 


Fic. 15. 


when in use the flexibles cannot be sharply bent at the lamp- 
holder. 

The weight of fittings commonly supported by flexibles is 
given in Table XIII. 


TaBLE XIII. 
Weight of Fittings commonly used on 3540 and 70/40. 


Lbs. Ozs. 
Single light pendant, tulip shade, lamp, and holder ... 0 14 
Opal shade 8 in. x 4 in. deep ... . 0 15 
Enamelled iron shade 10 in. x 31 in. deep oe .. 0 12 
Three-light ball fitting, tulip shades, lamps, and holders 2 11 
Three-light spider fitting 12.in. spread shades, &c. .. 2 14 


It is essential that arrangements should be made at the ends 
of the flexible connecting to plugs, terminals, &c., so that sharp 
bending may be avoided. This can be done quite simply in a 
number of ways, but is very usually neglected. 


E Е 
5 = 
E $ 
5 8 
“у 1 2 wW 48 60 7, б 
Fic. 16. 
Percentage of breaking load 
Curve A. Jacket compound. 
| c | (OF C | F 
A. ' B. Co. x o EL озу лса, ү А | B C. D. E F. 2A 
| КЖ р | | D | р 
£e mica -= --= = miM -— D uk a Еа RENS. КУ. " | 1 
1 60 | 304 | 442 — 632 | O68 | 290 | oes | I | 55 946 | 406 ! 580 | 065 | 260 | об 
2 53 | 303 | 678 | 967 0-44 | 270 | O40 | II | 48 299 | 721 | 1030 | 040 | 264 | 038 
8 , 40 | 248 | 613 ' 876 | 040 | 220 | 035 ' III 40 183 | 514 , 735 | 0:35 | 150 | 0-29 
4 35 . 580 | 0:35 | 120 | 029 | IV | 35 123 | 542 1775 | O22 | 108 — 0-19 
i | | 


144 ! 406 
| 


A-zNumber of sample. 


В = Регсепѓауре of rubber. 


CzExtension with 70 - 
0-70 


of breaking load. 
; of breaking load. 


F=Breaking load in lbs. per sq. inch. 


p= Coefficient of extension. 


F=Ketraction after loading to 70 7/ of breaking load. 
p =Coefficient of retraction. 


Load added or withdrawn at intervals of balf a minnte. 
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THE ATTRACTION OF DUST BY FLEXIBLES. 


A. A. Campbell Swinton! has shown that the collection of dirt 
on flexibles is due to electrostatic action, and Е. С. Вапу? 
has pointed out that the sign of the potential with regard 
to the earth is without, or almost without, influence on the 
result. On both two- and three-wire systems, so long as the 
switch is on the live side, the deposit of dirt will be small, but 


Percentage extension. 


0 100 m 300 400 500 600 700 


Actual load in lbs. per sq. inch of original area. 
Retraction Curve C obtained from Curve A (Fig. 15). 


Fic. 18. 


where it is on the earthed side the deposit will be large, and 
may extend several inches from the conductor. With reference 
to flexible wiring systems, the discoloration of the adjacent 
walls may be advanced as an objection, but the author would 
point out that almost any pipe or conduit crossing a horizontal 


Percentage extension. 


600 700 


Actual load in Ibs. per sq. inch of original area. 
Extension Curve D obtained froin Curve A (Fig. 10). 


Fig. 19. 


Tests on vulcanised strip jacket compound. 
Sample No. Per cent. of rubber. 
1 


0 
2 53 
R 40 
4 ; 35 


Plotted on a base of actual load ір lbs. per sq. inch of original area. Max. load 
z70 ofthe breaking load. 


or vertical surface in & room is liable to cause discoloration, 
which usually takes the form of a light space in the immediate 
vicinity of the pipe with a dark area beyond it. This is doubt- 
less due to the action of the air-currents when passing the 


obstruction. 
EE CERE RUE ШЕШ 
EUAN eee 
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Time in days. 
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Percentage extension at rupture extension curve E. 
Fic. 20. 


After the reading of the paper, the author submitted a num- 
` ber of additional curves relating to further tests on indiarubber 
—Figs. 16 to 21—and made a few explanatory remarks :— 
Hysteresis loops can be plotted in а number of ways; those 
shown in Figs. 16 and 17 are plotted on a base of per cent. 
of breaking load; that is, the breaking load of each specimen 
is first found, and each sample is then stressed to a given per 
cent. of this. In this case it was 72 per cent. Plotted in this 
way you will see that the loops do not come in the order of 


1 Electrician, vol. 45, 1900, p. 17. 2 Ibid., p. 004. 


'their rubber contents. 


Looking at the table beneath these 
figures, column C gives the per cent. extension with a load of 
70 per cent. of the breaking load. Column D gives the value 
of this load in lbs. per square inch, so that Б will give us the 
per cent. extension per lb. of load, which we have called the 
extension coeflicient. Column F gives the total retractions, and 


in the same way : gives the retraction coefficient. Both these 


quantities place the samples in the correct order. Fig. 18, 
Curve C, gives the retractions obtained from Curve A, plotted 
on à base of actual load, and Fig. 19, Curve D, gives the ex- 
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Breaking load in lbs. per sq. inch. 
Time of stretching 13 min. ` 
Breaking load Curve F. 
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Deterioration curves at 150’ Fahrenheit of vulcanised strip. Jacket compound. 


Sample No. Per cent. of rubber. 
1 60 
2 o3 
3 | 40 
4 ; 33 


tensions plotted in the same way. Assuming our standard line 
in a given case to be co-incident with the dotted line, No. 1, 
Curve D, we should have no ditliculty in placing the samples їп 
their order of merit, 1, 2, 3, 4, which is the order of their 
rubber contents. Fig. 20, Curve E, shows the way in which the 
per cent. of extension falls off with time when the specimens 
are kept constantly at a temperature of 150° F. in the dark. 
The results place the samples in the relative order of their 
rubber contents, whereas the results shown in Fig. 21, Curve F, 
for the decrease in breaking strength, do not do so. 


COVENTRY CORPORATION ELECTRICITY 
" EXTENSIONS 


HE proposals contained, by an additional provision, in the 

Coventry Corporation Water Bill, to extend the boundary 
of the electric supply area, were considered by a committee of 
the House of Lords presided over by Lord Lauderdale, on 
Friday, Monday, and Tuesday. Вгіеһу, it is sought to give 
the Corporation authority to supply electrical energy in the 
parishes of Exhall, Foleshill Holy Trinity Without, Stoke, 
St. Michael Without, and Stivichall, all of which are outside 
the municipal boundaries of Coventry, but are included in 
the area of the Leicester and Warwickshire Electric Power Co., 
who were the only opponents to the proposals. It should be 
mentioned, however, that the districts mentioned are included 
in the Corporation’s gas area. The electric supply undertaking 
in Coventry was put into operation in 1895, and was run at 
a loss for five years;-in 1901 the deficit was £2.250, after 
paving interest and sinking fund. In that vear Mr. J. A. 
Jeckell was appointed manager and electrical engineer to the 
Corporation, and since then the undertaking has made steady 
progress. For the year ending March 31st, 1906, a profit of 
£5,000 was made, after paying interest and sinking fund. 
Capital expenditure to date upon the undertaking is £152.000. 
In November last year an application was made to the Local 
Government Board for a loan of £31,009, which it was then 
thought would be sutlicient for the immediate future require- 
ments. The demands, however, had increased bevond all ex- 
pectations, and a new scheme has had to be prepared involving 
the immediate expenditure of £27,000, in order to provide 
for the coming winter load, whilst in addition Major Cardew, 
who has made a general inspection of the prospects of the 
undertaking, has advised that, during the next five vears, & 
further £182,000 should be expended upon capital account in 
order to keep pace with the requirements of the district. The 
Corporation is verv near the limit of its borrowing powers 
under the Public Health Act; hence the provision in the kil! 
with regard to additional borrowing. Alderman West, the 
chairman of the Electric Lighting Committee, and Mr. J. А. 
Jeckell, the electrical engineer and manager, both gave evidence 
on behaif of the Corporation. It was stated that applications 
had been received from firms immediately outside the city 
boundary for a supply of electricity; in fact, Mr. Jeckell said 
that he had received applications for 250 h.p. during the last 
two or three days, and that negotiations were proceeding with 
a large number of possible consumers. The capacity of the 
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generating station in Coventry is now 3,300 kilowatts, and 
Mr. Jeckell laid his usual stress upon the fact that Coventry 
has the largest number of gas engines of any other town in 
the United Kingdom in proportion to its population. When 
he took over the managership of the undertaking in 1901, he 
recommended the doubling of the capital expenditure, which 
he foretold would double the income, a result which he 
showed by tables, placed betore the Committee, had been 
achieved. During the year ending March 318%, 1906, 626,000 
units were sold tor lighting at an average charge of 33d. per 
unit, and 5,211,000 units at an average price of just under 

' Id. per unit. Station charges were O°60d. per unit, which in- 
cluded rent, rates and taxes, management, coal, &c., but ex- 
cluding capital charges, which were 0:604. per unit. There 
are at present connected to the mains 3,009 h.p. of motors, 
and roughly the annual applications for power within the 
city amounts to 1,400 h.p. ‘The total amount applied for by 
frms outside the city in the districts now scheduled amounts 
to 800 to 1,000 h.p. 

The opposition of the Leicester and Warwickshire Power 

Company was directed to the fact that an offer had been made 
to come to terms with the Corporation for a supply in bulk, and 
that competition should not be allowed in the company's area, in 
view of the fact that the Coventry Corporation had been success- 
ful in getting struck out originally from the company's Bill. 
lt appears that a letter was sent to the chairman of the Elec- 
tricity Committee suggesting that negotiations might be entered 
into with the Corporation to supply energy, obtained in bulk 
from the company, within a radius of four miles around the city 
of Coventry. This letter was sent in November last year, but 
the Corporation made no reply until March this year, when a 
curt note was sent saying that the suggestion could not be 
accepted. Mr. Jeckell, in his evidence, as his reasons for sup- 
porting this attitude, said that the company’s power station 
was at Hinckley, some twelve miles from the centre of Coventry, 
and the main consideration which guided him in the matter was 
the fact that no work appeared to have been done upon this 
generating station for eighteen months or two years. He had 
visited the site within the last two weeks, and although the 
building was erected, the inside was empty, and he saw nothing 
but "water, nettles, and grass’’ inside. ‘Chere was no chimney 
erected, and the whole place seemed in a dilapidated state. 
Further, the building had been erected with two solid ends, and 
without any provisions for extensions. Аз a commercial manager 
he would certainly buy electrical energy in bulk if he could get 
it cheaper than he could generate it for himself, but he had come 
to the conclusion that, although no question of price had been 
mentioned by the company, and had not been asked for by his 
committee, the conditions were such in this instance that the 
Corporation would do best to generate the electricity for the 
outlying districts for itself. ^ Against this, ош. for the 
Power Company produced a confidential report, made by Mr. 
Jeckell to the Electric Lighting Committee, in which he urged 
the desirability of the careful consideration of the proposal of 
the company, and pointed out the advantages to be obtained from 
such a bargain; in fact, this report went so far as to say that 
it seemed to him (Mr. Jeckell) that from what was taking place 
in other districts served by power companies, electricity could 
be bought cheaper than the Coventry Corporation could generate 
for itself. The chairman at this point suggested that Mr. 
Jeckell was only an employee of the Corporation, and that he 
could not be responsible for any action they might take, in 
spite of a report of this nature. Mr. Hutchinson, who appeared 
for the Power Company, replied that he only wished to establisn 
the fact that having sent in a report of this nature, Mr. Jeckell 
now gave evidence in a contrary direction. During the course 
of cross-examination, Mr. Jeckell admitted that no estimate had 
been made in connection with the proposed supply to the out- 
lying districts, but that а new generating station would not be 
erected. It was further pointed out, in cross-examination, that 
the total deficit of the Corporation’s electricity undertaking 
during its unremunerative days amounted to £11,000, but no 
effort had been made to repay this money, which had been taken 
out of the district rates. Some local evidence was called in 
support of the proposal, and Mr. Hutchinson replied on behalf 
of the Power (рш, admitting that the power station was 
not in a forward state. The reason for this, however, was that 
until some business was contracted for there was a danger of 
the machinery becoming obsolete. Had arrangements been 
made with the Corporation in the terms of the letter above re- 
fered to, the equipment of the works would have been at once 
proceeded with. 


The committee, however, found the preamble of this portion 
of the Bill proved. 


Broken Axle on the Underground.—Between 5 and 6 p.m. 
on the 6th inst., considerable delay to trattc in the vicinity of 
Victoria Station was caused by a broken axle on a train going 
westward. One train was stalled for 15 minutes in the tunnel 
westward of St. James's Park Station, and finally returned to 
that station. 


EXTENSIONS AT STEPNEY 


TH Electric Lighting Committee, in consultation with the 
Borough Electrical Engineer, has prepared a scheme of ex- 
tensions for the site at Blyth’s Wharf. This scheme has been 
prepared owing to the impossibility of obtaining such good 
terms for a bulk supply as were oftered by the Administrative 
County of London and District Electric Power Undertaking, 
and because the demand at present will not permit of waiting 
for the L:C.C. or any other Power Bill to be passed. The 
existing plant has a capacity of 3,729 kw.; the maximum 
demand at Christmas, 1906, was 2,450 kw., and it is estimated 
that by 1908 the present small surplus will become a deficiency 
of 660 kw. 

It is proposed to erect a cheap steel-framed building, com- 
prising boiler house, engine room, &c., large enough to house 
four marine-type boilers, three of which are, or will be, erected 
at Osborn Street, and subsequently removed, and the fourth 
erected in its permanent position ; also one 2,000 kw. turbo-alter- 
nator, and two 1,000 kw. turbine generators, the last two being 
temporarily erected at Osborn Street. In the first instance a 
converter would be installed at Blyth's Wharf for distribution 
in the vicinity, but this would, be released so soon as one of 
the direct-current turbine generators had been removed from 
Osborn Street and re-erected at Blyth's Wharf. Тһе con- 
verter would then be removed to Osborn Street to replace the 
turbine. А second converter would be required at Osborn Street 
to replace the second turbine. With these converters at Osborn 
Street, the high-tension mains already laid in the district 
would convey energy from Blyth's Wharf to Osborn Street. 
The scheme also includes the construction of a wooden pile jetty 
to carry the condensing water pipes, to accommodate colliers 
and barges, and to carry the coal handling crane. In estimating 
the capital expenditure, they had not taken into account the 
money already spent on plant, to be ultimately transferred. The 
capital expenditute required for the generating station at Blyth's 
Wharf is £36,900, made up as follows :—Buildings, £6,500; 
generating plant, £11,650; boilers and accessories, £5,750; river 
work, £6,000; coal and ash handling gear, £2,000; converting 
machinery, £5,000. During 1909 the following further expense 
must be incurred to enable Blyth's Wharf to supply Osborn 
Street in bulk:— Buildings, £3,000; generating plant, £35,000; 
boilers and accessories, £3,450; coal handling plant, £500; con- 
verting machinery, £5,000; contingencies and engineering 
charges, £2,000; total, £16,950. In making this estimate it was 
assumed that the buildings could be constructed at a cost not 
exceeding £2 7s. 6d. per kw. The estimated cost per unit 
generated at Blyth's Wharf was 0'25d.; cost per unit delivered 
at Osborn Street O'3d. The Committee approved of the esti- 
mate of £54,000. The Electric Lighting Committee stated that 
the scheme involved a large expenditure, and its proposals were 
so technical that the question of employing expert assistance had 
been discussed by them. Mr. Tapper, the Borough Electrical 
Engineer, however, assured them that he felt himself perfectly 
competent and thoroughly qualified to carry out the scheme. 
Un Committee decided to entrust the whole of the work to 

im. 


ELECTRIC DRIVING IN COTTON MILLS 


HE correspondence in the Manchester Guardian 

on electric driving in cotton mills, on which we 
commented in our issue of April 25th, continues. A 
letter from Mr. Albert A. Buss, published on the 
Ist inst., gives Mr. Eastwood’s contentions а quali- 
fied support, but shows а better grasp of the realities 
of the situation. The writer. considers that some 
economy might be effected by the concentration of 
the power-plant of a number of mills. 


“For every mill to have its own generating plant for steam 
and electricity cannot possibly be economical, and would be on 
a par with fitting every locomotive of an electric railway with 
its own steam and electricity generating plant. In some 
countries, water power being practically absent in England, the 
next best thing would be the building of huge central power 
stations driven by steam plant in close proximity to large coal- 
mines. It would ыш be gratifying to see such а соп- 
centration of power carried out in Lancashire and Yorkshire 
and other pronouncedly industrial districts, for commercial and 
economic reasons, and also, not least, because it would greatly 
mitigate the smoke nuisance.” 


It is remarkable that the writer should show no 
knowledge of the fact that electric power is already 
available and in a few cases in use by textile works 
in both Lancashire and Yorkshire, nor any apprecia- 
tion of the fact that the economical question involved 
here is whether the economy realised by centralised 
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generation on a large scale will be neutralised by the 
cost of transmission and distribution. This can only 
be decided by careful consideration in each case, and 
it may be admitted that the power costs in cotton 
mills driven by the best modern boilers and engines 
are low, and do not leave a wide margin for distribu- 
tion costs. Nevertheless, the saving of the space oc- 
eupied by boiler and engine-house, coal store, and 
cooling-lodge, and the incidental conveniences to the 
individual mill of requiring no power-plant are always 
worthy of consideration, and in some cases may pre- 
ponderate over a small increase in the sheer cost of 
power. Ав a general statement it appears that groups 
of mills in such close proximity that the distribution 
costs are inconsiderable can be economically driven 
by a single generating station, and it is a matter for 
surprise that in such towns as Oldham and Rochdale 
the municipal stations have not acquired a consider- 
able mill-load. The millowner's proverbial pride in 
his big bright engine and his tall stack goes a long 
way to account for this slow development, but the 
supply authorities have something to answer for. 

Mr. Buss is on less safe ground when he supports 
Mr. Eastwood's denial of the advantages of depart- 
mental electric driving. 


*Such driving is in practice impossible in a cotton mill, 
because the whole plant of machinery is put down and sub- 
divided in such a manner as to form a harmonious whole, and 
the various operations, carried out in succession, are in most 
direct interdependence. If the scutchers or the cards cease 
working, the tlyer-frames must presently do likewise for want 
of material to feed them, and so on right through the entire 
plant of the mill. Short time or overtime must therefore in 
most cases affect the whole mill, and not one department only.” 


This argument applies to the normal operation of 
a spinnning-mill where everything runs smoothly, but 
as there are occasional mishaps which stop depart- 
ments, it is evidently an advantage to be able to run 
any department separately in order that it may catch 
up the others after a stoppage. There are also fitting- 
shops where some power is required for repair and 
emergency work, at odd hours. 

On the next point the writer goes very far astray, 
saying :— 

"Departmental driving increases the risk of breakdown, in- 
asmuch as the possibility of a breakdown of the various motors 
has to be taken in addition to that possibly occurring to the 


prime mover, while the shafting in either case is practically 
immune.” 


Breakdown in the complex transmission gear of a 
large mill, including generally spur gearing, rope 
drives, belt drives, and, frequently, bevel gear and 
heavy vertical shafts, is at least as likely a contin- 
gency as the breakdown of well-designed electric 
motors, while the risk of cable breakdowns in a mill 
is practically zero. Certainly the maintenance and 
attention to the electrical gear is far less onerous and 
costly than that involved by the mechanical trans- 
missions. Mr. Buss seems to have quite archaic 
notions of the behaviour of electric motors, as witness 
these words :— 


* Moreover, the various departmental motors must be in the 
aggregate of considerably higher power than one main steam 
engine would have to be for running the same machinery plant 
satisfactorily. This is particularly evident where seli-acting 
mules are at work, as the power absorbed by these machines 
varies abruptly between distant extremes. The momentum of 
the great Hywheel of a large steam engine in connection with 
a well-designed sensitive governing arrangement meets tem- 
porary overloads, without any speed variation, and if the over- 
load is continued simply slows down. But the same variations 
involve for the departmental electric motor considerable risks. 
as sudden overloads involve the blowing of the safety fuses, and 
if these are not set correctly, the motor may be ruined in- 
stantly. In either case a stoppage of the machinery plant is 
involved.” 


The italies are ours. 
The motor which would either blow its fuse or be 


“ruined instantly " by the variations of load due to 
a self-acting mule would be of a quite different breed 
to the machine which starts а tramcar, a train, or a 
heavy crane many times an hour; and a three-phase 
squirrel-cage motor (particularly if supplied from a 
large station) will carry such а load with no 
measurable change of speed; which cannot be said 
of even the mill engine tlywheel, not to mention the 
slip and sag of belt and rope transmissions. Whether 
it would be better to drive each mule or a group of 
six or eight by a separate motor, is a matter for con- 
sideration in each case. | 
Mr. Buss concludes as follows:— 


"With a sensibly laid out arrangement for the main.line 
shafts and with pulleys, bearings, &c., of best modern con- 
struction, the whole driven by a first-class steam engine of 
ample power, it is simply impossible to see where the advan- 
tage would come in, under present conditions of cottcn null 
building, of driving mills individually with electricity gene- 
rated on the premises.”’ | 

We sugeest that the following advantages аге 
plainly visible, and are moreover already appreciated 
by advanced designers of mills. Firstly, with me- 
chanical transmission, the mill is necessarily built 
round the engine room, and the lay-out of the depart- 
ments is conditioned by the runs of shafting, &c. Thus 
it is not possible to make the best use of a site that 
is of irregular shape or proportions. With an electric 
drive the departments can be laid out with regard to 
no other considerations than working convenience, 
economy of space, and minimum cost of buildings. 
Savings can also be effected in the buildings, because 
no heavy shafts are carried from walls, and no rope 
or belt races have to be provided. The electric gen- 
erator шау occupy no more space than the ordinary 
engine flywheel, so that engine-room space 15 also 
saved. These advantages are greatly emphasised 
when it is desirable to plan for Ёге extensions, and 
if fully used may result in a considerable saving of 
capital due to electric driving. 

As regards operating costs, the electric transmission 
will certainly waste less power than the usual me- 
chanical gearing, which it replaces probably in the ratio 
of 15 per cent. of the actual power transmitted, com- 
pared with from 20 per cent. to 30 per cent. of the 
maximum power transmitted. This is the least of 
the advantages. The diminution in the cost of lubrica- 
tion, in wages of wheelwrights, fitters, belt and rope 
splicers, and in replacements of belts, ropes and bear- 
ings, is of more importance. Diminished risk of fire 
will be appreciable when sufficient experience has con- 
vinced the insurance companies of its realitv and mag- 
nitude. The increase in quantity and quality of pro- 
duct we have already dwelt on, and it is not chal- 
lenged in the letter under consideration. In the face of 
the evidence now available, the fact is incontestable: 
it is the most important, and will prove the most cogent 
argument for a general change to electric driving in 
the whole textile industry. 


Niagara Electric Power.—A Reuter telegram from Ottawa 
states that it is announced that the Hydro-Electric Power Con- 
mission appointed by the Ontario Government will be able to 
obtain a supply of electric power from the Ontario Power Com- 
pany, delivered at Niagara Falls, at the rate of $10.40 per horse 
power per annum for quantities up to 25,000 horse-power. and 
at $10 per horse-power for larger amounts. Power will be trans- 
mitted to municipalities in Western Ontario and to Toronto, fer 
which the Commission will construct transmission lines. 


Faraday House Old Students’ Association. —The third annual 
dinner of this association was held at the Queen's Hotel, Leices- 
ter Square, on Friday, the 3rd inst. Among those present wer 
Мг. Robert Hammond, the Patron; Major O'Meara, Chef 
Engineer to the Post Оћсе; Mr. C. P. Sparks, Mr. Н. Hirst. Mr. 
J. H. Rider. Mr. Н. E. M. Kensit (Vice-President), and Mr. 
Howard Foulds, hon. secretary, and members and friends to the 
number of 110. As is customary at these dinners, the speeches 
are of the briefest description, the evening being comvleted by 
an excellent musical programme. 
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IMPRESSIONS OF ELECTRICAL WORK IN BUENOS AIRES 
By Harold Hastings 


HE City of Buenos Aires is laid out on the rect- 
angular principle, each side of a square measur- 
ing from 100 to 120 metres. The streets in the busi- 
ness quarter are narrow, so narrow that there is scarcely 
room for two vehicles and a tramcar abreast. The pave- 
ments are diminished to the last degree. Medium- 
sized people can only just pass each other without the 
more polished having to descend into the gutter. The 
tramears run at the side of the streets, so close to 
the kerb that the body of the car overhangs the pave- 
ment. If the pedestrians are numerous the majority 
have to keep to the roadway, and the remainder ex- 
perience a rather unpleasant sensation every time a 
ear passes. Fortunately there are two streets in 
which one has room to walk in comparative com- 
fort. Calle Florida, the Bond Street of Buenos Aires, 
is tramless. The Avenida de Mayo is not only tram- 
less, but has a broad expanse of carriage way, and is 
flanked with wide pavements and shady trees. 
The many tramway companies feed the suburbs in 


which has won their favour. 


poor attention pald to the surface. With the excep- 
tion of Calle Florida and the Avenida de Mayo (both 
of which are paved with asphalte and in fairly good 
condition), nearly every street is in а permanent state 
of lacking repairs. Alterations to tramway tracks seem 
continual, chiefly owing to the propensity of the Muni- 
cipality for altering the routes. Bad temporary rein- 
statement is made to serve as a permanency.  Travel- 
ling by means of the ordinary carriages plying for hire 
is most uncomfortable, and seems dangerous. 

The roads are nearly all paved with stone setts out- 
side the actual kernel of the business quarter, in which 
a few squares are paved with wood. The Municipality 
insists that the setts shall be returned to their original 
position by the employment of an unwieldy apparatus 
This consists of an iron- 
bound block of wood about one metre high and half a 
metre in diameter, having a handle jutting out at each 
quadrant about half-way up the block. Four men 
of the Argentine calibre can just lift it. They 


Fic, 1.—REINsTaTING STREET PAVEMENT, BUENOS AIRES. 


every direction. The principal ones are the Anglo- 
Argentine, the Grand National, the Metropolitan, the 
Belgian (Compania de Tranvias de Buenos Aires), the 
Belgrano and the Lacroze. These may be divided 
into two groups—those who buy their current from 
the German Power Co., and the Lacroze. The Ger- 
man power stations supply practically all the current 
used for lighting. The illumination of the business 
section of the town is by no means profuse. The only 
street which can be called well lighted is Calle Florida, 
where flame ares occur every 40 to 50 metres. The 
lamps are slung in the centre of the street on wire 
ropes stretching from house to house. The streets are 
much too narrow to allow the use of posts. The red- 
yellow glare of Calle Florida contrasts pleasantly with 
the sparse blue violet of the rest of the city. In 
the suburbs incandescent gas is prevalent, save where 
trams run, over which routes the darkness is intensi- 
fied by groups of incandescent 100-volt lamps, five in 
series, attached to the tops of alternate tramway poles. 

In walking the various streets, one is struck by the 


raise it a foot from the ground, one gives the 
signal, and all let go. It falls on one edge 
or the other, according to the alacrity of the indi- 
vidual units in obeying the signal. The man who gives 
it is generally the first to let go, and the chances are 
in favour of the blow taking more effect upon his side. 
Sometimes it falls flat by accident. Then the men 
have five minutes’ rest, and chat, and smoke, while 
they recover from the exertion of the moment. Often 
the subject of discussion is deeply scientific, involving 
political economy, or the angular variations of the 
axis with the perpendicular during the Juggernaut's 
flight of one foot. Eventually the leader suggests 
trying again, and the cycle of operations is repeated. 
A particularly energetic squad will give two such blows 
with only an interval of one minute, in which case 
they wait after the second fall for a period of ten 
minutes. I may say that these observations were 
taken with a stop watch. Fig. 1 gives а good idea of 
the apparatus and its wielders. In spite of the im- 
pression given by seeing this municipally protected 
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older labourers, but Italian would be found just as 
useful. The rate at which the ordinary labourer is 
paid is 2.30 pesos per day, a peso being worth about 


object of veneration ceremonially used, the labour ob- 
tainable does not compare unfavourably with the Bri- 
tish sample. The chief difficulty is to obtain a good 
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Fic. 3.-—TELEGRAPH Pores FALLEN ACROSS TROLLEY WIRES. 


foreman. 
easy. 
The labour is almost entirely composed of Italian 
emigrants, and the language chiefly in use is Italian. 
Spanish is, of course, the language of the country, and 
can generally be understood by the foremen and the 


Directly one is found, everything else is 


15. 10d. The men always start work at 6 a.m., and 
continue until 11 o'clock, when they stop for their mid- 
day meal. They then work from 1 p.m. until 6 p.m. 
Overtime is not allowed, and if а man works even 
half-an-hour after six o’clock in the evening, he expects 
an extra half-day's pay. During the months of the 
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harvest, say from November until February, it is al- 
most impossible to get men, and any price may be 
paid. There is a general exodus to '' El Campo '' to 
get in the harvest. The rate for harvesters is about 
4 pesos per day, and everything found, hence it is 


the next damp and muggy, the third hot, the fourth 
unbearably hot. The last day finishes with a dust 
storm, a hurricane, and a thunderstorm. The rain 
continues all night and all next day, beginning the 
period again. On the evening of the fourth day it is 


Fic. 5.—Doirkns IN Course or ERECTION. 


impossible to persuade men that they are better off in 
the cities. 

Sudden storms are of frequent occurrence in No- 
vember and December. The weather seems to change 
from cold to hot, and suddenly back to cold every 
four days. The first day of the four is cold and rainy; 
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Еіс. 6.—CooLING TOWERS. 
advisable to look out for any open trenchwork. It will 
invariably be filled with water in a few minutes. The 


lightning is marvellous in its brilliancy and frequency. 
I have been fortunate in obtaining some photographs of ` 
the effect of one hurricane last November. The tele- 
phone posts were blown across the trolley wires of 


802 


ELECTRICAL ENGINEERING 


May 9, 1907. 


Fortunately the wires 
Two of these 
They 


the Lacroze tramways system. 
were not alive, and no one was hurt. 
photographs we reproduce in Figs. 1 and 2. 

form a unique testimonial for the trolley wires. 

As an indication of the spirit of the labouring classes, 
it may be stated that immediately such an emergency 
occurs as the one described the workmen consider it 
a suitable moment to strike. They always have a con- 
venient grievance, and it immediately resurrects. In 
this case the company were fortunately able to outwit 
the telephone wiremen by bridging the gap with an 
underground cable slung on temporary posts, and put 
up by unskilled labour. 

In January last a general strike occurred, which was 
strongly taken up by the tramway employees. For 
some days it was difficult to obtain drivers, and a 
very limited service was run. As is usual with strikes 
in the Argentine, it was accompanied with unpleasant 
exhibitions of animosity between the men and their em- 
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the accuracy and quickness of this method struck me 
as something unusual. As more than one company 
often has powers to run over part of the same route, 
it is necessary to have the corresponding number of 
trolley wires in certain streets. It appears quite easy 
for one company to rob another of current, but I have 
never heard of it being done. 

As the Lacroze power station has only just been 
opened, some of its leading features may be of interest. 
The boilers are of the Babeock and Wilcox marine’ 
type, with super-heaters. The boosters were manu- 
factured by the Electrical Construction Co. of 
Wolverhampton, the switchboard by the British 
Westinghouse Co. The latter provides for three 
machine circuits and twelve tramway feeders. 
The engines are manufactured by the Société 
Anonyme Ferres, of Ghent, Belgium. They are 
horizontal compound engines, with lubrication under 
pressure. They are coupled direct to dynamos 
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Fic. 7.—TRENCHING AND TUNNELLING FOR CABLES. 


ployers. A foreman at one of the tramway stations 
was shot, and the assistant mains engineer of the 
German Co., was set upon by some of his workmen at 
night-time, and cut to pieces. The casualties men- 
tioned are only typical of several others which oc- 
curred. Strikes аге the curse of the Argentine. 

The tramway service is excellent. The cars run at 
a high speed, and in the centre of the city it seems 
dangerously high at times. The fares are compara- 
tively low, and the cars are very comfortable. If they 
run in one direction in one street the rule is for them 
to run in the opposite direction in the next street par- 
allel to it. Each ear has signboards naming all the 
streets through which it passes, and carries destina- 
tion indicators and the number of the route front and 
back. It is very interesting to watch the drivers 


operating the points. They are most skilful. 
Each man is provided with a long bar having 
a chisel-shaped end, and as the car comes over 


the points at a moderate pace he reaches with 
the bar, and switches them over without leaving 
his place. І have never seen a man miss his mark, and 


built by the General Electric Company of America. 
They generate at full load 750 kw. each, at 550 volts, 
and run at 115 r.p.m. The immense floor space taken 
up by the complete set strikes one as being somewhat 
wasteful. It amounts to some 36 ft. by 27 ft., approxi- 
mately 1,000 sq. ft. per machine. А 30-ton travelling 
crane, worked by hand, spansthe engine room. The span 
is about 60 ft., and the length 210 ft. The building itself 
is of handsome yet economical design, and is very solid- 
looking. It was built by a local firm of contractors, - 
Señores Castignone Hermanos. I have included, in 
Fig. 6, a special view of the cooling towers, as they 
indicate the enterprise of English local firms. They 
were built by Messrs. John Wright and Co. 

The cables were manufactured by Callender’s Cable 
and Construction Co., and are paper insulated, plain 
lead sheathed, drawn into Albion Clay Co.'s conduits, 
with Stanford joints. The entire work, including the 
station, was carried out either by Messrs. J. G? White 
and Co., or under their direction, and I am indebted 
to the courtesy of this company for the photographs . 
reproduced in this article. 
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WOODEN POLES FOR OVERHEAD POWER TRANSMISSION 


Т № à paper upon the above subject read by Mr. C. Wade 
І before the Institution of [Electrical Engineers on May 2nd, 
tne author remarked that the employment of overhead high 
tension and extra high-tension transmission of electricity had 
only come into vogue in this country within the last two or 
Before that time the Board of Trade and local 
authorities were very strongly opposed to its use, and with 
the exception of a few short lines—mainly run on private pro- 
perty—there was little or no overhead high-pressure power 
For overhead structural work 
there was an old Board of Trade Regulation in force that 
“The factor of safety for wires should be 6, and for all other 
parts of the structures at least 12, taking the maximum pos- 
sible wind pressure at 50 lb. per square foot.” This has now 
been reduced from 12 to 10 for the factor of safety on the 


three years. 


transmission in Gfeat Britain. 


structure, and from 50 lb. to 30 lb. for the wind pressure. 
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The power companies have necessarily been the missionaries 
of overhead transmission in this country. The Lancashire Elec- 
tric Power Co. was the first in England to bring the point to 
an issue. It approached the Board of Trade, and was met 
by the authorities in a most friendly spirit. Plans were sub- 
mitted and approved, way-leaves were arranged, and to-day the 
company has about 4j miles of overhead mains safely, econo- 
mically, and reliably transmitting power at 10,090 volts pressure 
to a variety of industries. The lead of the Lancashire Power 
Co. was quickly followed by the South Wales, the North Wales, 
the Clyde Valley, the Cleveland and Durham, and other com- 
panies, and there are now some 55 miles of extra high-tension 
overhead transmission lines at work in Great Britain. To thcse 
who have studied the subject—especially abroad—it seems 
strange that this country can only boast, in 1907, of having 
55 miles of overhead mains at work. In the districts round 


Grenoble, Lyons, and at St. Etienne, to give only one example, 
there are some 700 miles of overhead power mains at work 
carrying energy at pressures varying from 200 to 26,500 volts. 
‘hese mains are for the most part carried on ordinary telegraph 
poles along the sides of the main roads, and are looked on by 
the inhabitants as part of their daily surroundings and as 
necessary to their prosperity as the high roads and railways 
of the districts. 

One overhead line near St. Etienne, 11 miles in length, carry- 
ing energy at 5,500 volts pressure, was erected for £160 per 
mile, and this sum included way-leaves, specia! precautions 
when crossing roads and railways, and the purchase of trees 
that were in the way of the line. It is interesting to note that 
some 4,000 silk looms are connected to these mains, divided 
amongst hundreds of peasant proprietors who own from two 
to ten looms each. This is a very striking example of the 
benefits of cheap electrical power rendered possible by the em- 
ployment of overhead distribution. It is probable that over- 
head power transmission would never have been allowed in this 
country had it not been for the rapid extension of the electric 
tramways, which first accustomed the public to transmission by 
overhead wires. Тһе first extra high-tension overhead line in 
this country was put up—more or less—by rule of thumb. "There 
were no reliable data from which to settle the requisite strength 
and size of poles employed. The subject was one of the greatest 
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importance, as it was essential, on the one hand, that the 
capital cost of the construction and erection should be kept as 
low as possible; and, on the other hand, that overhead trans- 
mission should not be discredited by failure, accident, or dis- 
aster. The author, therefore, in August and November, 1906, 
acting on the suggestion of Mr. A. P. Trotter, of the Board 
of Trade, carried out an exhaustive series of tests on wooden 
poles of varying form, lengths, and diameter. During these 
tests the author had the advantage of the advice and help of 
Professor Goodman, of Leeds, and the tables printed with the 
paper were prepared by him. 

Ihe first set of tests was carried out in August, 1906, and 
both single and double poles were experimented upon. These 
tests clearly proved: first, the very marked superiority of 
an “A?” over a single pole, the “А” pole being shown to be 
at least three times as strong as a single pole, while later and 
more accurate tests have shown that the “A” is at least four 
and a half times as strong as a single pole; second, the great 
flexibility and recuperative power of wooden poles (Fig. 1). 
Some single poles that were tested projected free for 35 ft 
from their housing, and deflected 13, 14, and 15 ft. before 
breaking; and those that were released before the breaking- 
point was reached showed a very small permanent set. It was 
soon seen that ''A"' poles were preferable to single poles both 
as regards economy and strength. То obtain the required 
strength in single poles, they would have to be of such а 
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diameter as to be prohibitive in cost, and in some cases un- 
obtainable. 
the strength of “A?” poles, and on finding out the best methcd 
of constructing them. 

Fig. 1 shows the method of holding the butt of the pole: 
the first 5 ft. was held rigidly, and the rest of it was allowed 
to swing free. ‘The load was obtained by a gang of men with 
pulley-blocks, and a dynamometer, shown in Lig. 5, was in- 
serted in the loading chain. A similar method ot holding was 
adopted in testing “A?” poles on the tlat—i.e., along the line 
of the wires—and was satisfactory. This acted admirably for 
single poles, but when ‘‘A’’ poles were tested across the line 
of the wires in precisely the same manner, it was found that, 
owing to their taper construction, there was so much end slip 
in the housing, as shown by the arrows, that accurate results 
were impossible (Fig. 2). When it was found that the strength 
of “A?” poles was the really important point to determine, the 
author, acting on Professor Goodman's suggestions, redesigned 
and reconstructed the testing apparatus and the methods of 
housing the poles, and carried out a new series of tests in 
December. 

In this series of tests—confined almost entirely to “A” poles 
—a different method of holding was adopted to prevent the 
poles from slipping in their housing, as shown in Fig. 5. АП 
the poles were about 74 to 8 in. diameter at 5 ft. from the 
butt. The double pole being placed in position, as shown, two 
heavy blocks E Е were bolted to it, one below and one above 
the pair of poles about 2 ít. 6 in. from the butt, and, in 
addition, a heavy iron ring G was bolted to the tension leg 
of the pole, below the blocks, to prevent them slipping down 
when under load. The foot of the pole was embedded against 
a massive timber R 5, hi ger on the poles B D. A blcck 
Н was inserted, as shown, to give additional stability. Гу 
this means when the load was applied in the direction of the 
pile W, the leg that was under tension was unable to move 
away from the balk A and its supports on account of the oak 
cross timbers, whilst the leg that was in compression was also 
unable to move as its foot was pressing against the timber 
R S. The pole was therefore very rigidly held in place, in 
fact, far more so than would occur in actual practice. Pro- 
fessor Goodman sugzested and provided a telescope, which was 
attached to the butt of the pole at M N (Fig. 3), and by this 
means it was possible to sight a plumb-bob, suspended at O, so 
that accurate readings could be obtained and any slip of the 
pole in its housing could be detected and allowed for. The use 
of a telescope in tests of this kind is a very necessary гейпе- 
ment that is too often overlooked, and one was used by the 
author in all tests made. Тһе housing requires to be of great 
strength. 

The load was applied in the same manner as in the first series 
of tests—by pulley-blocks--and everything possible was done 
to eliminate friction. The weight of the pole was taken at the 
top end by a chain hung trom a large pulley running on an 
overhead cross-pole supported on tripods at each end. This 
puliey was guided by a line on each side, and the cross-pole 
was fixed as nearly as possible level and in the line of the 
pole’s deflection. In these tests it was found that whereas a 
single pole would often deflect to a very large extent before 
breaking. an ''A"' pole, so long as it held together at the top, 
would only deflect a few inches. The ''A" pole, however, 
would sustain in a direction across its two members—i.e., at 
right angles to the line—a load four or five times as great as 
that of a single pole of the same diameter as one of the two 
members of the “A?” pole. Also experiments show that an 
"A" pole (as would be expected) is at least twice as strong 
as a single one of equal section, in the direction of the line, 
and would only deflect half as much. 

Figs. 4 and 5 show that the “A” poles failed in nearly every 
instance through the buckling downwards of the member in com- 
pression. This was due to the initial sag of this member, 
caused by its own weight, which it was impossible to allow for. 
То have eliminated this sag it would have been necessary to 
support the poles in the centre which would have caused fric- 
tion, and this it was particularly desired to avoid on account 
of such friction affecting the accuracy of the results. This was 
thought of and discussed at the time, but it was decided to 
carry out the tests in the manner shown. This sag undoubtedly 
made the poles fail sooner than they would have done had they 
been in a vertical position, and the results, therefore, are less 
favourable than they would be in actual practice. But it 
should be noted that at this point of failure the poles were not 
actually broken in any way, and if it had not been for the sag 
out of the line of pull they would undoubtedly have sustained 
far greater loads. The buckled pole in all cases straighte-^d 
itself immediately the load was released. In every case the 
load was applied approximately 2 ft. from the top of the pole. 
this being about the point where the stress would occur in 


Most attention was therefore bestowed on testing. 


actual work. In 188 Mr., now Sir William, Preece, Chief 
Engineer to the Post Office, carried out a series of tests as 
to the strength of single poles. Many different kinds oí poles 
were tested that had been seasoned for different lengths ot 
time, and tests were made on creosoted and plain poles, of 
different lengths and diameters. ‘These tests, however, did not 
deal with the flexibility of the poles, nor with their strength, 
as compared with composite poles, but they are still the only 
data that we have on the strength of ordinary poles. 

From the tests carried out by the author, it appears that 
many of the poles in use in this country are misproportioned, 
and this applies particularly to ''A"' poles. Some are ridicu- 
lously too large, while others are dangerously too small. The 
few that are correct in length and size have been selected more 
by luck than judgment. The tests showed that the usual break- 
ing-point оѓ a single pole, when tested to destruction, is about 
5 ft. above ground level, or about 10 ft. from the butt. The 
diameter of a pole at this point is, therefore, the most important 
dimension to consider in choosing one suitable for certain loads. 
The top diameter of a pole is also of some little importance, 
but this is a dimension which Nature settles, and there is no 
object in altering the natural taper, although the author re- 
members one instance when an inspector visited his works to 
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pass certain poles, and the specified diameter 
butt, having been measured with red tape, disagreed with 
Nature's. The poles were found to be about 14 in. too large 
in diameter at the top, and they had to be reduced before 
being accepted. The weakest point of an “A” pole is the 
top, where the stress due to windage and weizht takes place. 
The two members of the pole—owing to their shape—have a 
tendency to slide and slip on each other when subjected to a 
load at the top. One member being in compression and the 
other under tension, that which is under tension elongates and 
forces itself away from the member in compression. 

The important thing about an “A?” pole is its construction 
and the method adopted to hold its two members at the top. 
The autbor's method of securing them is shown in Fig. 6. The 
two members are scarfed to such an extent as to reduce them 
to about two-thirds of their original diameter. The length of 
the scarf depends, of course, on the angle at which the members 
are set. ‘They are held together by two ł-in. bolts, one about 
12 in. and the other about 48 in. from the top of the poles. 
At the foot the two members are tied together by a wooden 
block about 6 ft. in length, and 4 in. x 8 in. in section, which 
is let into and bolted to each about 2 ft. from the butt. It 
will be noticed that the arrangement is similar to that adopted 


at the top and 
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in the tests, which were designed to follow, as closely as pos- 
sible, the conditions occurring in actual practice. А centre tie 
bolt and tubular distance piece is also used between the two 
members about 10 ft. above the ground level. Instead of this 
tie bolt, tlat iron plates, fixed diagonally across the poles and 
bolted to the pole at each end, can also be used with advantage 
(Fig. 7), by which means, undoubtedly, the pole is materially 
strengthened, and "is prevented from twisting. Angles ог 
channels bolted to each side of the pole, across the two 
members, serve the same purpose. It is also desirable to insert 
an oak block in the scarf. This block should be 6 in. deep, and 
should be let into each member to a depth of about 1 in., de- 
pending on the size of the pole used. The tests showed that 
if the blocks are less in depth or if they are nearly square they 
tend to twist and bed their corners into the poles and thus 
force the members apart. Опе deep block in the scarf appears 
to he better than several of less depth, inasmuch as the in- 
sertion of several blocks weakens the timber, and if they are 
fixed high up they will—-when under stress—squeeze the top 
part of the member on which they bear clean out of the end 
of the vole. The oak arms let into the poles to carry the in- 
sulators materially strengthen the structure and prevent shear- 
ing. For the construction of “А” poles the author recom- 
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mends this method, which is the one usually adopted, but other 
methods are sometimes employed. 

The lower insulator arms are sometimes tied to the centre of 
the pole by fiat ties or iron plates, which helps to prevent the 
twisting of the arms and the parting of the two members. 
The tying together of the ends of the lower and upper arms 
also helps to strengthen the structure. It is, of course, most 
important that as little cutting away as possible be done to 
the poles, especially at the top, as this weakens the timber. 
Whether insulator arms should be composed of oak or angle 
or channel iron seems a very open question, into which the 
question of insulation and earthing enters very largely. The 
life and strength of a wooden arm seem to be equal to those 
of an iron one, if not more, and wooden arms will no doubt 
outlast the pole, and are slightly cheaper than iron. The author 
has carried out experiments with different forms of castings 
designed to hold the two members together at the top, both 
when scarfed and unscarfed. The poles were placed together 
side by side and held together at the top by the castings. 

First experiments were made with a casting which enveloped 
the two members of the “А” pole, after scarfing, between the 
two usual oak arms. This casting was made in two separate 
halves, held tozether by three strong bolts passing through 
them and between the two members of the “А” pole. The 
casting was so designed that when drawn up tight on the pole 


the two halves of it did not quite meet, and at each end of it 
flanges were formed for the attachment of the two oak arms, 
these arms being let into the pole to assist in preventing twist- 
ing of the members of the pole. The arrangement seemed to 
hold very well, and only failed in the end through the split- 
ting of the casting, probably owing to a fault in it, or through 
having been tightened up too much in fitting it to the poles. 
The second casting was formed to envelop the two members 
of an “A” pole when tied together at the usual angle (Fig. 8) 
without being scarfed or bored in any way at the top, and 
it was made in two pieces as in the previous case, but was 
bolted together at the edges as well as in the centre. This 
failed in the first instance through the slipping of one member 
of the pole in the casting, whilst the other held fast, the failure 
being due to the inequality in size of the two members in con- 
sequence of which the casting did not obtain an equal grip on 
both members. This was afterwards remedied by the careful 
selection of two members of equal size, when the result was 
more satisfactory, and the pole, with one exception, sustained 
a higher load than any other, and gave a comparatively small 
deilection, failing in the end through the buckling of the com- 
pression member. The slip of the two members on each other 
at the top was practically nil. In the author's opinion this is 
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the best means of tying the two members together at the top, 
and would seem to justify the extra cost involved by the more 
satisfactory results obtained. 

A means of hoiding the two poles together was also tried, in 
which the two members were scarfed together in the usual way 
and the arms were secured to the poles by wrought-iron bands, 
the ends of which passed through the arms. A centre bolt was 
also passed through the backing plate to the other side of the 
clamp as an additional means of tightening up. An oak wedge 
was driven up between the two poles to give rigidity, and was 
held in place by these bolts, and as an additional precaution 
both members were bolted together by a through tie bolt passing 
through them at the top and also through an oak lock in- 
serted in the scarf at this point. The result obtained was 
distinctly good, the load being high before failure, although the 
deflection was fairly large. This method of holding was con- 
siderably improved by placing the oak arms below the plates 
and letting them into the poles, which gave them an additional 
means of preventing twisting. The result obtained showed a 
great improvement, the load being higher and the deflection dis- 
tiuctly less. 

A method was also tried in which a solid casting was placed 
over the two members after being scarfed; and having been 
closely fitted, was secured by a bolt passing through the two 
poles at its base. This gave good results, but the casting 
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shifted considerably out of the perpendicular under load. The 
casting originally was formed with a flange to carry the oak 
arm some way up. Though the load sustained was good, it was 
not enough, in the author's opinion, to justify the necessary 
expenditure. It would, no doubt, be better to place the 
flange lower down, at the bottom of the casting, and 
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to let into the pole the arm carried by it. This is a cheap 
arrangement, and in addition it bas the advantage of excluding 
all wet from the top of the pole and also of forming a cap for 
it, which can be drilled to receive the insulator pin of one line 
when it is desired to place the line at the top of the pole. 

In the series of tests carried out by the author and Professor 
Goodman on the 12th and 19th of February, a heavy ‘‘A’”’ pole, 
each leg being about 11 in. diameter at 5 ft. from the butt, 
which had been previously tested in August, was tested again, 
in order to determine the comparative merits of the two methods 
of holding it in the housing; it was found that the loads sus- 
tained were considerably higher than before, and the failure 
in the end was caused by the twisting of the oak blocks in the 
scarf. 1 пеѕе, which had been made nearly square, were те. 
placed by longer ones. Fig. 9 shows the effect of the enormous 
stress on these blocks. The pole was then tested again and 
the load it carried was the highest obtained—about 4 tons, the 
deflection being only about 14 in.—not very great considering 
the weight on it. The final failure was caused, partly by the 
twisting and splitting up of the blocks in the s:arf, but prin- 
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cipally by the twisting of the oak cross-pieces, which took the 
load at the foot. 'These gave way under the enormous pres- 
sure they had to bear, and further results were unobtainable 
although the two members were perfectly sound at the finish, 
and not in any way cracked or bent to any visible extent. 
Tests were also made with ‘‘A’’ poles spread to different widths 
at the bottom. The spread which gives strength combined with 
cheapness of erection was found to be about 4 ft. on a 52-#. 


pole, or a taper of about 1 in 8, the measurement being made 
between the centres of the bolts holding the brace, which tied 
the members together near their butts. If a smaller spread than 
4 ft. is adopted, the poles are not so strong, while a greater 
spread, though giving some extra strength, increases the cost of 
excavation and way-leaves. АП figures given in the tables were 
taken from tests of “A” poles with a 4-ft. spread, measured 
as above, except where otherwise stated. 

A favourite form of constructing a double pole is the “H” 
formation, Fig. 10, wherein the two members are erected parallel 
to each other, and are held together by the arms at the top, 
being strengthened lower down by cross-bracing, or by tie bolts. 
Their strength depends, of course, entirely on the method and 
amount of bracing, and if this is extensively done. they wi! 
no doubt be as strong, if not stronger, than “A” poles of 
equal size. They have the advantage of presenting a greater 
surface than an ''A"' pole to which to attach wirés, and are 
especially useful for terminals of lines for this reason. When 
used as terminal poles they are stayed with two or four steel 
rods or wire ropes at the back, to take the stress of the line. 
This “Н” formation is also extensively used by the leading 
users of telegraph lines and telephones for main routes, where 
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the poles have to carry a large number of wires, and where a 
single or “A?” pole would not give the requisite surface. 

One advantage of wooden poles that the tests have conclusively 
proved is their great flexibility and recuperative power after 
severe deflections from the perpendicular, caused by abnormal 
stresses. Such stresses are frequently caused during frosts 
by the contraction of the wires. Where wooden poles are em- 
ployed, in the very unlikely event of the breaking of all the 
wires on one side of a pole, the first pole on each side of the 
break would deflect, and each pole further on in either direction 
would deflect proportionately, thereby preventing any poles 
breaking and reducing the probable cost of repairs to a minimum. 
As soon as the line was repaired the poles would come back 
to their original positions. For further information upon the 
behaviour of poles under such conditions, reference may be made 
to Mr. Trotter's paper on overhead transmission, recently read 
before the Institution of Civil Engineers. Iron poles, steel lattice 
masts, and reinforced concrete poles have been used for this 
class of work, but the author considers that in the event of a 
breakage, as mentioned above, they would not have sufficient 
flexibility to enable them to recover. Moreover, they would 
cost more to buy and erect, and would be much heavier and 
need better foundations than wooden ones. Again, iron or steel 
poles would need to be repainted at least once in three years, 
and, however much care was taken to preserve them, their corro- 
sion would be so great that frequent renewals would be re- 
quired, whereas a wooden pole, which had undergone an efiec- 
tive preserving process, will last for fifty years or more without 
attention. Creosoting has been generally adopted by the General 
Post Office, the National Telephone Company, the leading rail- 
way companies, and all large users, and gives general satisíac- 
tion. 

It 1s most important in creosoted poles not to cut the treated 
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surface if it can be avoided. Cutting away renders useless the 
most valuable part of the process, as the oil penetrates chiefly 
the outside or soft part—which is sapwood—of the timber, and 
any part which it is found necessary to cut after creosoting 
should be thoroughly tarred over. It has often been asserted 
that wooden poles are unsuitable for certain climates such as 
prevail in East and West Africa, in parts of India, and else- 
where. Тһе author believes that this is still an open question, 
and he has sent poles to those parts of the world to be tested, 
and hopes before long to be able to give some definite informa- 
tion on the subject. 


In an appendix contributed by Professor Goodman we find 
the following remarks :— 


Single Poles.—The results of isolated tests of poles are of 
little value unless data can be derived from them which can be 
utilised in calculating the probable behaviour of poles in general. 
In the experiments on the breaking strength of single poles it 
was found that they did no; break where the stress was 
greatest, but at a section 6 or 7 ft. above the ground. The 
actual bending stress at various heights above the ground is 
shown in the accompanying diagram (Fig. 11), from which it 
will be seen that the pole actually broke at a section where 


Diameters. 


Distance from Butt End of Polé in Feet. 
Fic. 11. 


the stress was less than at the ground level. lt was thought 
that this peculiarity might be due to the strength of the timber 
being greater at the butt than at sections higher up the pole, 
but the following bending experiments made on different pieces 
of the same pole in the testing machine show that this was 
not the case :— 


Modulus of rupture 


Diameter in tons per 

in inches. square inch. Position of the fracture. 
T5 uev 8:15 шег About 8 ft. from butt. 
T2 uu. us 2:04 . .. .. » 14 ,, is 
DT. x. 810  .. ... „ 20-4 a 
62 li. . 9:09  Á.. .. » 26 ,, 5 
So c x 2-92 32... 


Wind Pressure.—The chief lateral stresses to which telegraph 
and overhead transmission poles are subjected are due to wind 
pressure acting on the wires and on the poles themselves. The 
wind pressure assumed by the Board of Trade for high-voltage 
overhead transmission work is 30 lb. per square foot, which 
in the opinion of many is far too high for inland work, but it 
may not be excessive for very exposed positions on the coast. 
The above-mentioned pressure is for the wind acting normally 
to a flat surface; in the case of a cylindrical surface, such as 
a wire or pole, the resistance to the wind is only 0°5 to 0°66 
of that cn a flat surface; for the wires we shall assume the 
higher value, viz., 0°66, and the lower value for the poles, mainly 
because it is well known that the pressure of the wind diminishes 
as we approach the ground. 

The wind pressure on one wire is, on these assumptions— 


30 x 0°66 x de x L, 


19 = 1°67 d,, L,. 
The wind pressure on a pole is— 
80 x 0°5 x 2R,IL, – G) RA(L, - G) 
12 x 12 = 48 


“A” Poles.—The theoretical treatment of single poles is 


5 


tolerably simple matter, and can Бе relied upon within narrow 
limits, but we cannot say the same with regard to “A?” poles, 
as there are во many uncertain factors. If we could be quite 
certain of the joint at the apex of the poles and knew exactly 
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the conditions as regards the end holding, we could probably 
obtain from first principles quite reliable expressions for the 
strength and behaviour of such poles; but since both of these 


- are very uncertain quantities, we are obliged to resort to experi- 
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ments. 
fortunately give data which are believed to be quite reliable, 
and it only remains to reduce the results to such a form that the 
probable behaviour of all similar structures can be calculated. 
It will be seen that when an “A?” structure is loaded, as in 
Fig. 3, the one leg is subjected to tension and the other to 


The tests made by Professor Goodman and Mr. Wade 


compression, the force in each being woe the structure may 


therefore fail by tearing apart the tension pole, by buckling 
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the compression pole, or by shearing the apex joint. With the 
exception of one faulty pole, none of the ‘‘A’’ poles tested 
failed in tension; therefore we need not further consider the 
strength from this point of view. Several, however, failed by 
shearing at the top joint (see results quoted later). This source 
of weakness was, however, overcome by adopting an improved 
joint, which was the outcome of these tests, and details of 
which are given in the body ot Mr. Wade’s paper. Most of the 
poles failed when under test through the buckling of the com- 
pression pole (see Figs. 4 and 5). 

If the pole were pivoted at both ends, or were otherwise 
arranged so that it would be free to bend in any direction, the 
buckling load could be readily calculated, similarly if it were 
held rigidly at one or both ends; but, as a matter of fact, it is 
neither a simple case of rigid holding nor pivoting; hence we 
must find by experiment what is approximately the system of 
end holding. If the pole were pivoted its equivalent length 
would be equal to its actual length (see *' Mechanics Applied 
to Engineering," chap. xin.), and if it were rigidly held at both 
ends its equivalent length would be one-half its actual length. 
The tests appear to show that owing to the central stay and the 
scarfing of the joint this 1s about the equivalent length of the 
compression meniber of an ‘‘A’* pole. 

The curves given in Figs. 12 and 13 show clearly the manner 
in which the deflection and the slip of the top joint varied with 
the load. Аз already pointed out, the majority of poles faiied 
through the buckling of the compression leg; this buckling was 
undoubtedly hastened by the initial sag in the poles due to 
their own weight, which, of course, will not occur in practice 
where the poles are set in a vertical position: hence it is con- 
sidered safe to assume that “A?” poles are about 44 times as 
strong as a single pole of the same size. 


* 


DISCUSSION. 


PRorEsson Соормах, who opened the discussion, said they 
must admire the enterprise of Mr. Wade in making these tests, 
and the generosity with which he had placed the results at the 
disposal of the members of the Institution. He had spent an 
enormous amount of time on them; in fact, he did not appear 
to have done anything else for twelve months, and had made 
а great number of experiments which were not recorded in the 
paper. One of the most important points in connection with 
this subiect was that of the loads which came upon overhead 
transmission poles and wires. The weight of the cables .hem- 
selves was, in general, a negligible quantity, except when wires 
broke, and the only load that need be troubled about in design- 
ing—apart from corner poles or angle poles—was that of the 
wind. No doubt they were aware that the Board of Trade 
insisted upon a very high wind pressure being allowed for, viz., 
50 lb. per square foot, and, further, they insisted on a factor 
of safety of 10. This was quite justifiable in the early days of 
overhead high tension transmission, for hitherto practically 
nothing was known of the strength of А poles, although some- 
thing was known of single poles. But now that we did know 
something about them— not everything, but within a compara- 
tively short margin—such as the loads thev would carry, and 
how much thev would detlect, he thought we might plead with 
the Board of Trade to relax its rules a little bit. The present 
limits were somewhere near the mark in an exposed position 
by the sea coast, but anyone who had gone into the question 
of wind pressures, in inland towns, knew that such pressures as 
30 lb. were never recorded. Sir John Wolfe Barry said on more 
than one occasion, that he had never recorded over 5 Ib. per 
square foot on the bascules of the Tower Bridge, whereas. of 
course, Sir Benjamin Baker had recorded 40 Ib. on the Forth 
Bridge. He would rather ask the Board of Trade to dea] with 
each installation on its merits, and he would suggest that, while 
retaining 50 lb. for exposed positions, 10 lb. would be ample in 
the case of an inland installation. In the same wav he v..ought 
a lower factor of safety could be used. Twelve months ago, if 
anyone had been asked to give an opinion as to the strength of 
A poles, he thought it would have been very wide of the mark. 
He himself did not at all think that poles were going to break 
in the way that they did at the top joint, and afterwards in the 
buckling of the pole, although, looking at the matter theoreti- 
cally, this was approximately what should be expected. In a 
great many inquiries with regard to the failure of poles of this 
type. he had not discovered more {һап two or three isolated 
instances where they had failed due to breaking, but he had 
come across scores—perhaps hundreds—of cases where thev had 
been uprooted. Therefore the main point in designing poles for 
overhead transmission work was to pav rather more attention 
to the foundation than to the pole itself. It was interesting to 
notice that in Mr. Wade's tests the compression pole 
buckled in almost every instance. If it were only possible to 
stay the compression pole, to prevent side buckling, then prob- 
ably the strength of these poles could be trebled or quadrupled. 
Of course it could be done, but it would be unsichtly and too 
costlv. He had not tested any H poles, but he did not believe 
buckling would occur unless with a very much heavier load. 


Theory pointed very strongly in that direction. One weak point 
about H poles was the central ring into which the bracing bars 
are fitted. These rings had to withstand a pull in both direc- 
tions at the same time, and the elastic limit was passed at a 
very low load. He had had some sent him to test, and thought 
they might very easily be improved at no imrease in the cost. 
H poles offered rather greater wind resistance than A poles, 
probably in the neighbourhood of 2 to 15, i.e., assuming the 
wind pressure on an A pole was 14 times as great as that on a 
single pole, which he thought was about right. ‘Those who had 
had an opportunity of reading Mr. Trotter's paper on this sub- 
ject, recently read before the Institution ot Civil Engineers, 
would be interested in the conclusions showing the vending 
stress on the poles when wires were accidentally or intentionally 
broken. lt would be interesting to know how the load on such 
an occasion compared with wind pressure. He had calculated 
it out from the case given by Mr. Trotter, and found that the 
stress on the pole when an accident of that kind occurred was 
almost exactly twice as great as the stress due to the wind, on 
the basis of oJ lb. wind pressure. 

Mr. №. Н. РАтснЕш, (in the chair): What dynamometer did 
you use? 

PROFESSOR GoopMAN said it was one used for measuring stresses 
in girders. It was of very simple construction, and very accurate. 
Two heavy bars of steel are bent in semicircular form; then 
there is a little Swiss watchmaker's micrometer, capable ot read- 
ing ten-thousandths of an inch, with suitable arms to it. ‘That 
is attached by a httle bracket, and so arranged that it measures 
the distortion of the dynamometer bars. ‘The whole thing is 
shown clearly in Fig. 5. Now you can calculate whai the dete tion 
will be, but L woulu not swear to the accuracy of the calculation. 
So we have put our dynamometer in our testing machine, and 
found by experiment the load corresponding to the various gra- 
duations on the dynamometer. We can read, under ordinary con- 
ditions, to within 2 lb., which was a high degree of accuracy 
when dealing with loads up to 3 tons. For bigger loads, 5 tons 
and over, we simply use a very big helical spring, and measure 
the detlection on that spring, the calibration of which had been ob- 
tained in the testing machine. With this we can read to no nearer 
than 15 or 20 1b.,; but even this error was very small compared 
with the load. 1 think the loads that we get with this dynamo- 
meter were certainly to be trusted to within a few pounds, and 
the method of getting the deflection by means of a telescope, was 
also quite accurate. As Mr. Wade had pointed out, it was 
extremely important to have this telescope, because, however 
careful they might be, and however rigid the housing, there 
was certain to be some slip of the pole in the housing, and that 
all came in as an error in the measurement. The use of the 
telescope eliminated this error, and he was inclined to think. from 
the manner in which the results agreed with calculated values, 
that they were as near as it was possible to get. 

Mr. Wave said he would like to give an explanation of why 
tests of single poles had not been persevered with. It was 
found that these poles would carry practically no load at all, 
and he had figures prepared by Professor Goodman which showed 
that single poles would bear hardly any load. An A pole could 
be produced very much more easily and cheaply which would 
carry a bieger load. In these tests the method of holding the 
A poles was very much more rigid than would ever be the case 
in practice, and it was probable that they never got such loads 
put upon them as were put on in the tests, for, if so, they would 
come clean out of the ground. Professor Goodman agreed that 
the results might have been very much higher had there been 
a little more give in the housing, and the poles not held so 
tightly. They could not move at all. 

Mason W. A. J. O'Meara (Engineer-in-Chief to the General 
Post Ottice) thought Mr. Wade was to be commended for placing 
the results of his tests at the disposal of the Institution. In 
the paper he noticed the statement that there were no reliable 
data from which to settle the strength and size of poles. Рго- 
fessor Goodman had somewhat corrected this, and perhaps Mr. 
Wade had overlooked the existence of a small pamphlet which 
had been in use by the Post Оћсе for many years. Its last re- 
vision was in March, 1906, and a copy could be purchased from 
the Stationery Oflice for 1s. 6d. "This publication contained the 
accumulated experience of the Post Otftice during the last 37 
vears, and a striking thing was the similarity of many of the 
engravings with those in Mr. Wade's paper. The Post Office 
had not carried out any experiments very recentlv. In fact, all 
the tests on full-size poles were carried out in 1885. and no more 
attention had been paid to the subject, because they had been 
quite satisfied with the results obtained. He did not say that 
the Post Office construction came up to the standard of the 
Board of Trade, for their factor of safety for overhead wires 
was 4, and for other parts of the structure 8: but single poles, 
although they did not appear to give very much satisfaction for 
power purposes, gave every satisfaction for telegraph and tele- 
phone purposes. They carried 48 to 60 wires of varying gauges 
from 45 Standard Wire Gauge down to 16. The Post Осе had 
realised the advantages of A póles to a very great extent, and 
even when there was a long line of single poles, there were 
always some А poles in position, because it was felt that they 
added to the stability of the line.. The great enemies of teie- 
graph and telephone poles were trees and clinging snow. They 
did not get very much disturbance from wind. In his ехрегі- 
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ence of seeing many miles of poles down, he had never seen a 
broken pole; as Professor Goodman stated, it was the foundations 
that gave way. He had seen pieces on the table of telegraph 
poles which had been recently cut down for renewal. Mr. Wade 
gave the life of creosoted poles as 50 years. He was afraid that 
was not the Post Office experience. The German Government 
had published a résumé of their experience over 52 years, and 
found that the average was 205 years. Post Office experience 
had been more fortunate. He did not say that individual poles 
would not last 50 years, because there was no experience on the 
point, but there were creosoted poles at present in existence 
which had been in use for 40 years. The trouble was that in 
the old days they did not realise the rate at which the tele- 
graph business would grow, and therefore poles had to be re- 
placed simply because they were not long enough to carry the 
number of wires. In many cases, also, they had been disturbed 
by tramway undertakings. There again, as these poles had а 
very short life to run, it was found more economical to abandon 
them than to re-erect them elsewhere, and he should certainly 
think that for a balance sheet to come out right, very much 
less than 50 years should be taken for the renewal fund. 

Mr. A. P. Trorrer (Electrical Adviser to the Board of 
Trade), in reply to the Chairman, said he would certainly ask 
the Institution to take his remarks as unoflicial, as usual, and 
this at once placed him in some ditliculty in replying to some 
criticism which had already been made. But he had not had 
quite so much to do with this paper as Mr. Wade suggested. 
Mr. Wade said that he (Mr. Trotter) had asked him to make 
these tests. If only it had been his privilege to be able to get 
such a magnificent series of tests made for the asking, he would 
ask many engineers to make tests. What really happened was 
this. Some years ago his attention had been called to an ad- 
mirable list issued by Mr. Wade's firm, and as he was hungry 
for information of every sort upon the subject of heavy pole 
construction, he wrote to ask if they had available any data of 
the breaking stresses and especially the bending of poles. The 
reply was ' Would such tests be of service?" Mr. Trotter then 
told Messrs. Wade that he really did not suggest that they 
should make such tests, as he had no orders to give, but they 
would be of extreme service, and he believed that that started 
the matter, and with the magnificent result seen in the paper. 
Seldom, he thought, in the history of engineering, had such 
destructive tests been carried out m a private firm; taking a 
large quantity of valuable poles out of stock, and applying 
these very expensive tests; and when that was done, giving the 
whole of the results away to the world. It was almost without 
precedent. ‘Tests had been made on poles by the Forestry De- 
partment of the United States, and a paper was read by Sir 
William Preece many years ago before the British Association 
upon a series of tests carried out largely by Mr. Gavey upon 
Post Office poles. He was familar with these tests, and had 
studied them when he asked Messrs. Wade for something more. 
He did this for two reasons: (1) Post Оћсе practice almost 
ends where electric transmission practice begins; (2) the work 
18 very much heavier; and another thing was that the questions 
of satety were obviously of much more vital importance. Mr. 
Wade stated there were 50 miles of overhead power transmission 
lines in this country. As a matter of fact, he believed there 
were now about 60, and he would like to point out that through 
our very severe winter last vear not one single accident of any 
kind had occurred. There had been very heavy gales and con- 
siderable snowstorms. This might mean that the factor of 
safety was too big. There was a margin, and the question was 
what that margin might be. Professor Goodman had pleaded for 
a lower factor of safety and a reduction of wind pressure. But 
such reductions had already been made. The first power trans- 
mission poles were put up under the impression—an erroneous 
impression—that some old regulations of the Board of Trade for 
low-pressure overhead wires were intended to apply to modern 
work. These old regulations had been untouched for many 
years, but they asked for a wind pressure of 50 lb. per square 
foot, and the factor of safety was 12. When the time came for 
extra high-pressure transmission lines, those who looked into 
the matter carefullv were aware that there were no regulations 
for such lines, and that each case was dealt with on its merits, 
апа it meant a good deal of work to do this. However, the 
cases were looked into, each one on its merits, and having such 
information as thev did, it was nearly two years since a factor 
of safety of 10 was adopted for wooden poles, and a wind pres- 
sure of 30 lb. to the square foot. He thought this was a con- 
siderable reduction. What was the ''factor of safety"? Не 
believed it was almost unknown on the Continent. Continental 
engineers worked with a maximum permissible stress, and took 
the factor of safetv of one-tenth. But the factor of safety 
had been described as the factor of ignorance, and he thought 
it logically followed that anything which could decrease our 
ignorance would decrease the factor of safety. Ignorance had 
been very о decreased by the efforts of Mr. Wade and 
Professor Goodman, and if we were dealing with a material like 
steel it would be easy to reduce the factor of safetv, but, as 
somebody had said, timber varied ; one pole was not like another 
in size, quality, or knots. Various irregularities would occur. 
and it had been the engineering practice of this country for 50 
years to adopt a factor of safety of 10 for wooden structures. 


He had read through all sorts of books, old and new—the modern 
books were only copied from the old ones—and could not find 
any engineer of repute had suggested less than 10. It might 
be said that these things were hardly structures, and there was 
something in it, but he was trying to excuse this factor of 
safety of 10, and it should be considered whether iv ought to be 
still further reduced. The Post Otlice had of course adopted а 
lower factor of safety, but if they would look at that most 
useful and cheap book mentioned by Major O'Meara, it would 
be found that certain things were taken into account: for in- 
stance, the elasticity of the wire, the ductility of the wire, and 
other things. These were all lumped in, and were to the good, 
so to speak, and so, taking a rather more carefully considered 
factor of safety, it was necessary to sort out the different ele- 
ments. There was just one thing which Mr. Wade had not toid 
them, viz., what the poles were made of. He believed they were 
red fir. This was rather an important matter. The Post vice 
results were with red fir poles. Larch had been tried in this 
country, and also in America, where they were said to be ex- 
hausting some of the woods. But we could not take American 
practice for the work which we wanted to do in Great Britain. 
He agreed with Major O'Meara that it was putting the life 
of a creosoted pole rather high to take 50 years, but even 
putting it at 30 years, the question was, did they understand, 


. oU years ago, the modern process of injecting creosote in the 


very elaborate manner in which it was carried out now? He 
rather doubted whether poles 30 years ago were as well in- 
jected as the modern ones. At the same time he had seen 
samples of such creosofed poles, and here was hardly anything 
visible in the way of decay. He was not aware that they used 
creosoted poles in Germany, and he would like to know whether 
the process of creosoting was as good as the modern English 

ractice. He was not aware of creosoting in Germany because 
fio had frequently seen paragraphs in the trade journais talkin 
about the life of wooden poles, and they seemed to be soake 

in all sorts of miscellaneous chemicals and stuff, which gave а 
life of five years. In America, also, the latest books on pole 
construction do not mention creosoting from beginning to end. 
Taking each case on its merits for wind pressure was rather a 
large order. Each case was taken on its merits from several 
points of view; an ordnance map of the route, for instance; but 
that did not tell much about wind pressure. If it were a nice 
route over a mountain, he should like to walk it, but this could 
not be done for every route, and it would be a little difficult to 
take wind pressure in each case on information received. Ніз 
last point was in connection with single poles. Mr. Wade would 
probably be misunderstood when he said that single poles were 
no good at all. Perhaps he meant that from the economical 
puint of view, viz., that if it had to carry certain weights of 
wind pressure, and stand certain stress, a single pole was out of 
the running from the point of view of cost compared with an 
A pole. It would mean the taking of a good big tree, and 
throwing away the top half of it and therefore, from an economical 
point of view, it was better to take two small poles and use an 
A pole. This applied to the heavy lines under discussion, and 
it was easy to see that the Post Office, with lighter lines, could 
conveniently and very properly use single poles. 

Mr. Frank биш, (Chief Engineer, National Telephone Co.) 
said it was very satisfactory to get life-sized tests, and not 
tests made on small pieces. One thing was successfully achieved 
by the experiments of Mr. Wade, and that was if anybody had 
had any doubts as to the stability of wooden poles for trans- 
mission work, those doubts ought to be removed. With regard 
to some of the remarks, and especially Mr. Trotter’s, he sup- 
posed he ought to feel that if an unfortunate telephone com- 
pany wanted to carry, say, 100 wires on a pole 70 tt. high, it 
could not carry them on a single pole. That was how he rather 
read the remarks. But the answer was that it did. Some of 
the reasons why telephone people, at any rate, had not gone in 
very much for A poles were features incidental to the work. 
One thing was, they had to consider arm space. They had not 
only to keep up а pole, but a structure which would carry so 
many wires, and, therefore, the arm space was a very impor- 
tant thing. 1% was the cost per wire practically. Then an A 
pole was a nasty, awkward thing for twisting. The question 
of hedges. also, came in. One could gauge a single pole for 
a road very much easier than an A pole. Further, transmission 
engineers would run up against wayleaves very soon, he hoped ; 
the sooner, the better, because some of them had struggled 
against wavleaves for years and years, and they would be de- 
lighted to have a good, solid backing of other people's opinion 
to help them. With regard to staying, a single pole stayed was 
mechanically more flexible than an А pole, and this was to 
some extent borne out by the picture of a pole line in Mr. 
Hichfield's recent paper. It was an A pole line, but he did not 
believe it had a factor of safety of 10, nor did he believe that 
the poles erected at a cost of £160 per mile, mentioned by 
Mr. Wade, had a factor of 10. He had himself noticed that 
in France, Germany, and Sweden poles were a good deal lighter 
than in this country. However, he was not pleading for bad 
work. Prof. Goodman had mentioned the ground. This was 
a very important thing. and in this connection it seemed to 
him than an А pole might be more unstable than a single pole. 
An A pole was practically put into a trench; it was all dis- 
turbed ground, and if the stresses were severe, the pole might 
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be pulled out of the ground. In fact, it had been done with- 
out in any way damaging the structure. With a single pole 
staved, the side rod goes into new ground, and he thought it 
would be found that the holding power oí a single pole stayed 
was superior to the holding power of an A pole. In this he 
was talking very loosely, of course. With regard to the German 
Government report giving a creosoted pole a life of 20 years, he 
ielt bound to take this point up, because the report in question 
was very unsatisfactory. ‘Lhe tests in Germany were carried 
out to a certain distance, and then for some reason stopped. 
Then they assumed that the poles which had not lived to the 
end of their life lived as long again, and they got at an 
average in that way. This was a very big assumption. He 
was not quite clear on the question of econoniy, which had 
been discussed with the question of first cost. but this latter 
had nothing whatever to do with the question of economy, and 
the only true test was the annual charges. He had asked Mr. 
Gall and Mr. Shackleton to make two calculations for him, and 
the results were as follows:—In one case a certain stress was 
assumed on the poles, and to meet the stress it was calculated 
to put up a 20-ft. pole, 7 in. in diameter, 5 ft. from the butt. 
In one calculation an A pole was adopted, and in the other 
a single pole with a stay. In these circumstances the capital 
cost was 100 on the A pole, and 55 on the single pole. Taking 
the annual costs, however, and giving consideration to the fact 
that a stay rope would not last as long as a pole, and had to 
be renewed earlier, this conclusion was arrived at :—Annual 
costs : A pole, 100; single pole, stayed, 75. ‘This he thought was 
& fairly true measure of the economy. They next took the case 
of a single pole stayed on both sides to give it equal trans- 
verse strength to that of the A pole, although that was not 
needed. ‘The figures then were :—Capital cost: A pole, 100; 
single pole, 80. And, taking the annual costs into consideration, 
they came out equal. In this case they were equal in strength 
at right angles to the line, but in the direction of the line, the 
А pole was stiffer. In neither of the calculations were way- 
leaves taken into account, but they did include depreciation, 
interest, maintenance, and all annua] charges. "Therefore, he 
was not at all sure that the economy of А poles was neces- 
sarily demonstrated. They might be putting strength in the 
transverse direction which was not required, and it seemed to 
hin that the function of the engineer was to decide on what 
he wanted, and then to do what he wanted in the cheapest way. 

Mr. С. Н. К. Снамкх (Lancashire Electric Power Co.) said 
he did not know how much importance could be attached to the 
fact that in all the A poles tested there was an initial sag in 
the compression member which gave it a start, and that if the 
pole had been vertical, it probably would not have had it at 
al. Prof. Goodman would probably know what value could 
be attached to that. It seemed to him to be a thing that, having 
got а start, it went on, and gave it a chance it would not have 
had in practice. Mr. Wade stated in the paper that the A 
poles showed their weakest points near the top. That, of 
course, was purely a question of shear, and did not affect the 
dimension of the pole. What the mains man wanted was a 
small pole that à few men could run about with and put up 
quickly. These would facilitate giving a supplv to temporary 
works such as railways, reservoirs, &c. Mr. Gill had talked 
about staying single poles. But what about way-leaves then? 
It was to avoid stays that A poles were used. Square poles 
he did not agree with. They cost more, and the pole w»^- 
weakened a great deal more than the reduction of the sectional 
area. He did not know whether Mr. Trotter could do anything 
in reducing the cost of road crossing. It was not onlv the 
cradle, but the poles on either side. He also thought the factor 
of safety could not be the same there as along the roads, due 
to the cradle, and possibly these cradles would prove in a few 
years hence rather a danger than a safety. 

Mr. Green (Callender's Cable and Construction Co.) did not 
think many people realised the ditliculty with which the results 
in the paper were obtained. He remembered a certain day cn 
which the tests were started before the sun rose, and were 
carried on through sleet and rain until they finished up with 
lanterns and candles. He simply mentioned this to show the 
trenendous amount of labour expended in getting these results. 
But they were most valuable, because in putting up overhead 
lines he supposed that engineers had to contend with more 
ditticulties than in апу other work. There were ditticulties 
from water in the earth, from wind, snow, lightning, and all 
sorts of natural conditions. "Therefore, the more we knew about 
the strength of materials, and especiallv poles, the better. A 
good deal had been said about the merits of A poles and single 
poles staved, but he was quite of the opinion that the A neie 
was essentially the thing to be put up. In the use of stavs 
other difficulties were encountered, and in one case he remem- 
bered when they came to erect the stavs for single poles, it 
was found that there was a cabbage patch in the wav, and 
they had to be abandoned. Other difficulties were due to rail- 
wav companies, the National Telephone Co., the General Post 
Office, consulting engineers, and resident engineers. In this 
latter connection, they had received orders for lines in which 
evervthing had been specified down to the screws on the in- 
sulators. In another case thev were given a 6-in. ordnance map 
with a thin red line, and told to put up a single pole line as 


shown on the plan. Аз a matter of fact, he preferred this to the 
specification. Another point was the ground in which the poles 
were set, and here арап there were grave ditticulties. He 
remembered a case in which their engineer had dug the hole, 
and then wrote in a panic to say that a railway company 
wanted the hole in another place, the consulting engineer wished 
it in а second place, and the resident engineer wished it in a 
third place. What was he to do? In the meantime water had 
filled up the hole he had dug. After he had successfully 
got the water out of the hole, it was necessary to stay the 
pole, and then they found the ditticulty of the cabbage patch, 
for in came ''Mrs. Wiggs,” insisting that the stay snould be 
removed just as they were going to put it up. The paper had 
found out a lot about the breaking of poles. lt would have 
appeared to be a simple thing to have foretold how a wooden 
pole would break; that it would break off clean and sharp at 
the point where the pole is fixed into the ground. But nothing 
of the sort happened when tests were made. А single pole, for 
instance, did not break off at the point of support, but about 
8 ft. above the point of support. This was curious, and he had 
seen no explanation of it; but he was inclined to think that 
the fibres ot the wood received some sort of local support trom 
the ground, and for a certain distance above the ground level. 
A poles failed at the top, due to the buckling of the com- 
pression member. He saw in Fig. 7 (Fig. 10 in original paper) 
that flat pieces of iron were shown at X.Y. to try to prevent 
this buckling. Не did not think this was much good, however, 
and it would be much better to put in two pieces of angle 
iron so arranged that there was one web in tension and one 
web in compression which materially assisted in preventing 
the compression pole buckling. As far as the top was con- 
cerned, the less cutting there was, the better. Where wood 
chocks were put in, or extra bolts, the tension or compression 
per square inch on the wood of the pole surrounding the bolt 
was so great that the bolt actually crushed into the pole. There- 
fore, it was better to simply make a light slot for both arms, 
and put an iron band round them, rather than bore holes 
through the pole itself. Another very useful thing these tests 
had shown—in fact, it was one of the reasons they were carried 
out—was to show the correct splay at the bottom of the pole. 
Here was a nice little problem in maximum and minimum. As 
the splay was increased, the cost of the pole went down, but 
the cost of excavation went up; but it was found that with 
ordinary poles, 52 ft. high, a ratio of 8 to 1 of height to 
splay was a very convenient figure to work to. 

Mr. W. А. CHAMEN (South Wales Electrical Power Distribu- 
tion Co.) assured Mr. Gill that power transmission engineers had 
already run up against way-leaves. With regard to lines along 
hedues and roads, transmission engineers only wished thev could 
get lines on these places; the ditlicultv was that they were not 
allowed to go along roads. 'This might be one reason why 
they did not find the single pole so much preferable to the 
А pole. 'lhere was not much in the way of overhead lines im 
South Wales, but in the Gele Mountain installation they had 
erred through wanting to be on the safe side. The poles were 
all A poles, about 8 in. in diameter at the top, 25 ft. high 
from ground to top, and 32 ft. over all. It made a very heavy 
line indeed. ‘The conductors were three 0°15 sq. in. section, 
but a little way off the cables could not be seen, but only great, 
fat, black poles. The line cost a great deal more than it need. 
One side of this mountain was like the side of a house, and 
there was tremendous difficulty in getting the poles up. The 
cost of construction would be greatly reduced if light poles 
соша be used. The South Wales Co. was itself to blame in 
this particular instance. but it did not know, and wanted to 
be on the safe side. There was no doubt whatever that they 
were quite safe. There was one practical point he would like 
to ask Mr. Wade; it was connected with the life of the poles. 
He was sorry that the chief engineer to the Post Office did not 
say where the poles failed. What he should like to know was, 
where the poles went wrong. Was it the old troub'e of ground 
line, or was it the cross arms, or the top? He rather thought 
that the cutting ahout of poles was going to affect the life very 
considerably. Was it not possible to so standardise the con- 
struction of А poles that they could be dealt with after the 
manner of railway sleepers. which he noticed recently seem 
to be cut at the place where the chairs go on, to a standard 
thickness, no matter what the thickness of the sleeper might 
be? Would it not be possible to put poles for А poles into: 
some sort of machine gauge, have them all shaped off at the 
right angle, all cross notchings cut, holes drilled, and every- 
thing arranged so that thev could be machined and cut about 
as much as necessary before they were creosoted? Then we 
should have, as far as he could see, a pole that would give 
no trouble owing to the notchings and cutting about on tov. 

Мв. J. Gavey said that when the tests were made on which 
the Post Office determined the value of the factor of rupture. 
they had some poles dug up which had been in the ground for 
14 vears, in order to ascertain whether during that interval they 
had lost anv of their strength. They were verv pleased to find 
that the value of к in these old poles differed but very slichtly 
from the corresponding value in the new poles that were tested. 
Some remarks had been made about creosoting. He need not 
say that there was creosote and creosote, and if we wanted 
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poles to be thoroughly durable and to have the life given to 
them by previous speakers, creosoting must be very well done 
, under the best conditions. ‘lhe poles must be very dry when 
put in the tanks, and the whole of the terms of the best 
specification must be closely adhered to, otherwise the result 
will be disappointing. He had had to renew so-called creosoted 
poles that had only been in the ground for 8 or 10 years. Mr. 
‘Trotter had questioned whether creosoting in the olden days 
was as well done as it was now. Probably the process may 
not have been so scientifically carried out, but he thought there 
was а countervailing advantage, for in those days nothing was 
extracted from the creosote. ' һе pure creosote was injected 
in the timber. In later years it has been the practice to ex- 
tract many of the valuable products from the creosote itself, 
and he wondered, a few years ago, whether the preservative 
qualities of the creosote would be deteriorated by the extraction 
of some of the antiseptic components of the material. However, 
he had no reason to find that fear was well founded. As far as 
he could see, there was every reason to believe that the creosoting 
of the present day was as effective as it was in the olden days. 
Much had been said of the үш holding of A poles. This, 
he thought, was a question that could not be over-exaggerated. 
He had no doubt whatever that the failure of a well-erected 
A pole line would not arise either from the sliding of the 
joints, nor by buckling, nor failure of the poles, but from the 
failure of the ground to hold. Decay of creosoted poles hap- 
pened in all kinds of places. Of course, they all knew that 
creosote did not affect the heart wood of the pole, and it was 
occasionally the heart that goes. On the other hand, he had 
seen creosoted poles in which the external shell looked as 
sound as ever it was, but the pole commenced to rot just in- 
side the shin shell, which might have been only half an inch 
or three-quarters inch thick. Decay in a creosoted pole could 
not be located in the same way as an untreated pole, which 
always went at the ground line. An idea seemed to exist that 
all the main telegraph lines throughout the country were 
single pole lines. They were single poles to this extent, that 
there was a single pole standing up, but they.did not depend 
upon the strength of that single pole alone. Most of the main 
line telegraph poles were so well stayed that they were equivalent 
to A poles. An A or H pole always ruptured through the 
buckling of the member in compression, and considering the 
mechanical stresses it was obvious that this must be so, for it 
was impossible to get the whole strength of the timber into a 
песа form іп a structure built upon the principle of an ordinary 
pole. 

THE CHAIRMAN, in closing the discussion, asked that further 
contributions should be sent in to the secretary for inclusion 
in the journal. 

Mr. Wape, who will reply іп full in the journal, stated in 
reply to Major O’Meara that he was fully aware of the exist- 
ence of the Post Office book mentioned, and it had been of 
great value to him. But his tests were more definitely to deal 
with A poles, which were required for overhead transmission 
work, and in connection with which very little information 
existed. With regard to creosoting, he had put the life as 
high as 50 years, because he knew of cases in which poles had 
lasted this period. Generally, however, he agreed that it was 
too high. e did not know whether anything could be done 
to force people to give wayleaves for a reasonable fixed charge, 
instead of, as at present, one man being able to block a whole 
line or cause a lot of trouble. He would deal with the remain- 
ing points raised in the discussion in writing, and, in conclusion, 
thanked the meeting for the way in which the paper had been 
received. 

THE CHAIRMAN, in proposing a vote of thanks to Mr. Wade 
and Prof. Goodman, said that the paper would form one of 
the classics on the subject, which they would all be glad to 
turn to in the future. 


ELECTROCHEMISTRY 


T is well known that tantalum and other metals which are 
difficult to fuse can be obtained in homogeneous masses 
by compressing the metallic powder into any desired form, and 
then passing an electric current through it, the compressed 
metal being first placed in a vacuum or neutral atmosphere, 
so that an arc is formed between the mass and a counter 
electrode. Messrs. Siemens and Halske in their British Patent 
22,491 (1906) describe a method for producing homogeneous 
masses by the use of the cathode rays. According to the in- 
vention, the fused mass is obtained more economically and 
in a more cleanly manner by subjecting the metal to the action 
of the cathode rays. The metal, for example, may be con- 
nected to the anode in the manner shown in the diagram, where 
it is the focus of cathode rays from the radiator b. The vessel 
« is hermeticaly sealed and then exhausted of air. By the 
action of the cathode rays the metal becomes rapidly melted, 
and the cone of rays may be moved by manipulating a magnet 
outside the vessel, so as to cause it to act upon any part of 
the mass. The device is very simple, and the electrical energy 
required is only a fraction of that required by the older 
method. It is not necessary for the metal to be connected 


` 4 ft. 8 in. deep, and has a fall of 1 in. By 


with the anode, which гову be located in the bulbous part of 
the vessel. High-tension alternating currents of, say, 50,000 to 
200,000 volts may also be employed, and the. apparatus may 
act as & rectifier, so that one of the 
electrodes always acts as cathode. In- 
stead, the electrodes may emit cathode 
rays alternately, and have the metal 
as their common focus. The last ar- 
rangement is useful when the apparatus 
has to be used sometimes with a uni- 
directional current, then either elec- 
trode may be employed as the cathode. 

R. L. Packard, in the British Patent 
840,511, describes an electrolytic 
method for Extracting Metals from 
Sulphide Ores. Instead of roasting the 
copper or zinc sulphide ore, as is 
usually done, the ore is placed in a 
strong solution of hydrochloric acid or 
of sodium chloride rendered acid with 
sulphuric acid. The anodes and 
cathodes are both of carbon, the latter 
being loosely wrapped in linen cloths to prevent the copper which 
is deposited in а non-coherent form from talling to the bottom 
of the electrolysing vat. When the current is passed, chlorine 


is set free at the anode, which, in presence of water, oxidises 


the sulphur of the ores, converting it into sulphates. The 
pressure of the current should be low, say 2 to 3 volts, and 
a current of about 200 amperes per cell employed. Part of 
the copper is deposited at the cathode, but the remainder 
may be deposited from the solution by means of scrap iron. 
Zinc sulphate remains in the solution, and, the inventor claims, 
may be recovered by electro-deposition. As, however, there 
wil be a large amount of iron in the solution, owing to the 
replacement of the copper in the solution by means of iron, the 
zinc deposited would be largely contaminated with this metal. 
Although iron per se is not readily deposited from ап acid 
bath, zinc can also not be deposited from а bath containing 
much free acid. It is, however, always found when the electric 
current is passed through a weakly acid bath containing both 
these metals, that very considerable quantities of iron come 
out with the zinc. 

In the Engineering and Mining Journal, 88, 512 (1907), C. P. 
Richmond describes the electrolytic precipitation of cyanide 
solutions, obtained from complex sulphide ores. The ores ob- 
tained from the San Sebastian mine, near Santa Rosa, in 
Salvador, are roasted, and then treated with cyanide, by 
which means 95 per cent. of the gold is extracted. As these 
ores also contain copper, the chief ditticulty met with was 
the precipitation of the copper along with the gold. The fol- 
lowing method ultimately proved effectual, the gold and copper 
being separately obtained in conditions which are suitable for 
sale. The method is electrolytic. Peroxidised rolled lead 
anodes ure employed which are 1/8 in. thick, 22 in. wide, and 
48 in. long. The cathodes consist of lead plates 1/16 in. 
thick. The electrolysing vat is 30 ft. long, 10 {t. wjde, апа 
means of weir 
partitions, it is divided into 12 compartments, in 10 of which 
compartments precipitation takes place, the solution being 
allowed to settle in the last two, before being passed through 
zinc boxes. In each department there are 24 cathodes and 
29 anodes. The compartments are connected together in series, 
and a current density of about 1 ampere per sq. ft. of anode 
surface is employed, the E.M.F. being from 4—4°5 volts per 
compartment. About 150 tons of solution are passed through 
the electrolytic vat every 24 hours. At the end of three weeks 
to a month; the cathodes which have a heavy adherent deposit 
of gold and copper are removed from the vat, and employed 
as anodes in another vat. The electrolyte in this second vat 
consists of 2—3 per cent. sulphuric acid. The vat is divided 
into four compartments, each of which contains 5 anodes and 
6 cathodes of lead. These compartments are connected up in 
series, and a current of about 5 amps. per sq. foot of anode 
surface 1s passed; the E.M.F. is about 8 volts to each vat. 
As the electrolysis proceeds, copper is dissolved from the 
anode, and deposited upon the cathode, while the gold, being 
insoluble in sulphuric acid, falls to the bottom of the elec- 
trolyser. At the end of the operation the gold slime is 
dried and melted down in graphite crucibles. The copper is 
detached from the cathodes, and is then in a marketable 
condition. The average life of the anodes is from 8 to 12 
months. At the end of this time they are melted down, and 
after rolling and peroxidising can again be used as anodes. 

In the last two numbers of the Zlektrochemische Zeitschrift 
Dr. H. Menniche has been contributing very interesting articles 
upon the Advancement and Improvements in the Metallurgy of 
Tin especially electrochemical methods. The article is still to 
be continued, therefore we will review it in detail at a later 
date. The article in the April number deals chiefly with the 
detinning of tin scrap. We notice in passing that the “ Elec- 
tron ”’ EE in London probably handles a larger quantity 
of old tin boxes than any other firm, and that they have 60 
electrolysing vats. There is also in London the Western Tin 
and Copper Co. Syndicate, Ltd. 


In the April number of the Revue d'Electrochimie et 
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d'Electrometallurgie there is the commencement of an interest- 
ing article upon ozone and its production by means of high- 
tension electric currents; also the application of the gas to 
the sterilisation of water. The first portion of the article is 
purely historical, and treats of some of the older methods for 
preparing ozone. The technical applications of ozone and the 
apparatus employed for making it on a commercial scale are 
held over to a future number. There is also an article by 
Vigouroux and Arrivant upon a new method of preparin 
titanium chloride. The process is not electrochemical, an 
consists in passing chlorine gas over heated ferro-titanium which 
has previously been treated with nydrochloric acid to remove 
a portion of the iron. 

In the Elektrochemische Zeitschrift, p. 18, for April, there 
is described an interesting method by R. Goldschmidt for 
plating surfaces which are too large to place in a plating bath. 
The object to be plated is made the cathode, and a brush is 
made the anode. The electrolyte is squirted from the brush, 
and as the brush is passed over the metallic cathode, so the 
object becomes plated, the thickness of the plating depending 
unon the number of times the brush is passed over the surface. 


+ 


ELECTRICAL SCIENCE 


British and American 


Behaviour of Nickel Alloys.—In the April Physical Review 
there appears an article by B. V. Hill, which summarises the 
known magnetic properties of such of the nickel alloys as have 
been investigated, and which describes some additional experi- 
ments on nickel-copper and nickel-tin alloys by the writer himself. 
The experiments were intended to test if vant Hotts formula 
for the lowering of the freezing-point of a liquid by dissolved 
substances was capable of extension to the depression of the 
temperature of magnetic transformation of nickel by copper and 
by tin alloyed with it. The alloy under examination was sub- 
mitted to a suitable range of temperatures (the highest being 
about 3509 C.), and the induction measured ballistically on 
reversing a primary magnetising current. The intensity-tem- 

erature curves are given in the paper, and from them the 
following values of the temperatires of transformation of the 
alloy from a magnetic to an unmagnetic condition are obtained : 
Pure nickel 340° C., with 4 per cent. of copper 295°, 8 per 
cent. 265°, 20 per cent. 140°; nickel with 5 per cent. of tin 
3039, 10 per cent. 268°, 15 per cent. 250°. These values show 
that the depression of the transformation point is roughly pro- 
portional to the amount of copper or of tin in the alloy, but, 
under the assumption that copper and tin are monatomic in their 
alloys with nickel, give no encouragement to the proposed appli- 
cation of the formula of van't Hoff. 

Rays of Positive Electricity.—In the Мау number of the 
Philosophical. Magazine, J. J. 'Thomson describes his researches 
on the canal rays or positive rays which stream through any 
perforation through the cathode of a discharge-tube, into the 
space behind the cathode. The article follows the lines of the 
Reval Institution lectures recently delivered by Prof. Thomson, 
and summarised in this column on March 28th, p. 564. It will be 
remembered that in extremely perfect vacua the positive rays, 
when submitted to combined electric and magnetic fields, suffered 
deviations that indicated the presence of carriers of electricity 
of two kinds, one type of carrier having its ratio e/m =10', the 
ratio of charge to mass for the hydrogen atom in electrolysis, 
and the other type of carrier having its e/m-5x10?—a carrier 
of, presumably, double the mass of the hydrogen atom. Certain 
check experiments are now described. In one the discharge was 
maintained a long time, and the deflected rays examined con- 
tinuously as gas was evolved from the glass walls of the tube 
into the vacuum. It has been found that no development of 
carriers of new characteristic ratio ever happens: on the con- 
trarv, one type of carrier, namely, that corresponding to 
e/m-5x10', has disappeared, leaving hydrogen carriers alone 
in active employment. And this is the case till the tube is 
luminous, and yielding a nitrogen spectrum that shows the 
vacuum pressure to have been greatly raised by the entrance of 
air. Again. as another check, a tube was filled with helium and 
exhausted highly by pump; then the exhaustion was carried 
further by Dewar's cooled charcoal method. The charcoal 
absorbs verv little of helium in comparison with other gases, 
so that it is certain there was helium in the tube. Nevertheless, 
the carriers of ratio e/m = 10* were the only ones in evidence 
in such a tube. Thus it is conclnded that under very intense 
electric fields different substances give out particles charged with 
positive electricity, and that these particles are independent of 
the nature of the gas from which they originate. These particles 
are of two kinds, one having a characteristic ratio the same as 
that of the hydrogen atom, the other a ratio the same as that of 
the a-particles of radium. 

Cosmic Origin of Radinm.—Writing to Nature last week, J. 
Jolv mentions some recent measurements that go, he considers, 
to confirm the view that most of our widelv distributed radium 
may be collected by the earth in its motion through space. It 


has been found that typical rocks from the Simplon tunnel, 
which are mostly dad sedimentary rocks, contain far more 
radium, as measured by the emanation, than do igneous rocks— 
amounts, in fact, sutlicient to account for the high temperatures 
met with in boring the tunnel. In addition, measurements on 
red clay taken from the bottom of the Atlantic at three to four 
miles deep, possess 16 times as much radium as the average 
igneous rock, while a sample of ooze from a depth of two to 
ie miles contained about six times as much as do the igneous 
rocks. 


Continental 


Phosphorescence of Rare Elements.—J. de Kowalski and C. 
Garnier have made some accurate determinations concerning the 
best conditions for obtaining phosphorescence with rare earths, 
and publish their results in the Comptes Rendus for April 22nd. 
The authors adopt Kowalski’s theory of ‘‘electronogens’’ and 
‘‘luminophores,’’ the electronogens being solvents capable of 
liberating electrons under the action of light of short wave- 
length. To obtain the phosphorescent body, they dissolve 
barium, strontium, or calcium carbonate in nitric acid, and add 
drop by drop a nitrate of a rare earth. They then precipitate 
with ammonium carbonate and heat with sulphur, plunging the 
red-hot crucible in melting ice, and thus obtaining a super- 
saturated solid solution. Even without rare earths, the car- 
bonate so treated shows a green phosphorescence, which is 
enhanced by fusing with some white flux, such as potassium 
fluoride. But the addition of the rare earth greatly increases 
the brilliancy of the phosphorescence. <A red colour of the latter 
may be obtained by adding a small quantity of praseodymium; 
a green colour, changing to red on heating, bv adding neo- 
dymium; a golden yellow by adding samarium; and a lemon 
vellow by adding erbium. The maximum luminosity is secured 

v adding one part of samarium to 25,000 parts of strontium 
sulphate, or to 6,000 parts of calcium sulphate. Such a solid 
solution of great luminosity consists, for instance, of 0°5 gr. 
strontium sulphide, 0°02 gr. sodium: sulphate, and 0:042 milli- 
grammes of samarium. The luminosity is best excited by the 
ultra-violet rays of a mercury lamp with quartz end piece. The 
fluxes are available in great variety, the fluorides and chlorides 
of sodium, potassium, and magnesium being particularly suitable. 

Radium and the Virus of Rabtes.—The emanation ot radium is 
known to effect the decomposition of certain organic poisons. 
G. Tizzoni and А. Bongiovanni have studied the action 
of both the rays and the emanation of radium upon an 
emulsion of the rabies virus contained іп а metallic 
tube, and publish their results in the Atti dei Lincei for 
April 7th. They used tubes of various metals to contain the 
emulsion, but found that only when enclosed in aluminium and 
exposed to the rays and the emanation was any decided decom- 
position of the virus produced. The exposure was six hours. A 
copper tube required an exposure of 24 ee to show апу effect, 
and zinc and lead tubes showed none at all. Radium emanation 
alone proved ineffective, and so did radium rays alone. The 
latter were found to act as a kind of sensitiser for the destruc- 
tive action of the radium emanation. 

Unipolar Tischarge.—In the Nuovo Cimento for March, 1907, 
D. Pacini describes some effects which simulate the unipolar 
discharges produced by radioactivity. If two conaxial cylinders 
are kept at different potentials and a radio-active substance. such 
as uranium nitrate or а wire activated in the open air, is intro- 
duced between them, the central cylinder is more rapidly dis- 
charged if positively than if negatively charged. This is cur- 
rently attributed to the emission of electrons by the radio- 
active body. But a similar effect may be produced by sodium 
sulphate, bisulphate of quinine, magnesium, nickel. and 
ammonium sulphates. potash alum, and potassium bichromate. 
These salts are dissolved, and pieces of cardboard impregnated 
with the solution. The cardboard is then allowed to dry. and 
when the salt crystallises out the cardboard is mounted between 
the cylinders, which are kept at differences of potential ranging 
from 500 to 1.000 volts. Most of the salts discharge negative 
electricity better than positive while moist. but when drv, 
especially in the case of quinine and nickel sulphates, they 
discharge positive electricity, 1.e., they emit electrons. 


Electric Equipment of Steel Works.—Messrs. Thomas Firth 
and Sons, of Sheftield, have acquired a plot of 20 acres of land 
at Tinsley, and propose to put down there a thoroughly up-to- 
date crucible plant with modern rolling mills (which will be elec- 
trically driven) for the production of every description of crucible 
steel. Two 1,000 kilowatt turbo-generators have been ordered 
from Messrs. Parsons, and the requisite water-tube boilers from 
Messrs. Babcock and Wilcox. Although it has been decided 
that the mills are to be driven by electricity, the choice of the 
process for melting the crucible steel has not yet been made; 
in the meantime, it 1s an open secret that one or two steel works 
in the neighbourhood of Sheffield are experimenting with induc- 
tion furnaces. "The building to be erected is about 600 tt. long in 
four spans of about 60 ft. wide. 'The roof and iron work has 
been entrusted to Sir Wm. Arrol and Co., Ltd. 
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“ ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff, and 
18 strictly copyright.) 


Specifications Published May 2nd 


A full list of these was published in our last issue. The following 
area of the more important specifications. 
Names in brackets indicate communicators of inventions from 


1906. Patents 


8,499, Justice (Deutsche Gasglühlicht Akt.-Ges. (Auergesell- 
schaft.) Electric glow lamps and the manufacture of same. The 
breaking of metallic electric lamp filaments is said to be due to 
adhesion between the filaments and their supports. The adhe- 
sion is due to the deposition of the material of the filament 
upon the supports or guides. Once a deposit has been started 
on any particular spot, the tendency is for the deposit to in- 
crease on those places, while other parts remain perfectly free. 
Special surfaces in the interior of the lamp are therefore pro- 
vided, and given a preliminary deposit of a kind analogous 
to the deposit produced when a filament is heated in an atmo- 
sphere of hydrogen of low pressure. Four claims, no figures. 

8,787, Baronio, MuriRHEAD, AND Epcar. Electric telegraphy. 
The alphabetical characters of a telegraph message are trans- 
posed into biliteral syllables by means of a special typewriter. 
A tape is then perforated by means of a five-keyed perforator, 
each key of which is allocated to one consonant and one vowel 
of those used in the biliteral syllables. The tape is passed 
through an automatic transmitter designed to send electrical 
impulses of varying strength. At the receiving end the im- 
pulses actuate a relay, which controls a printer, and the bi- 
literal syllables are finally reconverted into the corresponding 
alphabetical characters by means of a typewriter similar to the 
one used in transmitting. Ten claims, nine figures. 

11,298, Күхх. Generators, converters, and alternate-current 
motors. Refers more particularly to converters. Certain fea- 
tures of both synchronous and asynchronous alternate-current 
machines are combined in one machine in order to secure the 
advantages of both. The specification is unsuitable for ab- 
stracting. It comprises ten pages of letterpress. Thirteen 
claims, fifteen figures. 


1907 Patents 


4,814, SIEMENS AND Hatske Axt.-Ges. Manufacture of electric 
incandescence filaments from tungsten or mixtures thereof with 
other metals. The powder or the mixture of powders is 
stamped into a small tube made of ductile metal. The tube and 


contents are then rolled and drawn to a small section. Finally, 
the metal tube is removed chemically or by fusion. Iron or 
tantalum may be used for the tube. One claim, no figures. 


5.545. ALLMÄNNA SVENSKA ELEKTRISKA AKTIEBOLAGET. Elec- 
tric furnaces. A furnace of the induction type, in which the 
variable flux is produced by a magnet rotating on a vertical 
axis. The stationary iron core is annular, and provided with 
radial slots through which the melting channel passes. Five 
claims, nine figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


Masconp. Application and distribution of electro- 
motive power particularly for use in starting machinery 
and for such and similar purposes. 

ritis TuowsoN-HovusroN Co. (General. Electric Co.) 
Alternating-current electric motors. 

NEWMAN. Elastic fluid turbines. 

Veritys, Lro., AND DatzieL. Supplying and controlling 
the voltage of electric currents from variable speed 
generators, specially applicable to railway carriages and 
the like. 

PRINGLE. Apparatus for indicating the pressure be- 

tween railway or tramway trolley-poles or like collectors 
and the conductors with which they are in contact. 
Levy. X-ray apparatus. 

GREENWOOD AND Brown. Electrically propelled vehicles. 
ATELIERS THoMsoN-HousTON (ANCIENS ETABLISSEMENTS 
Postet Vinay). Magneto-electric generators. 

KRavsE AND Lapp. Cleaners for the tubes of water- 
tube boilers. 

Bacon. Electro-magnetic transmitting mechanism for 
governors. 

Justice (Deutsche Gasglithlicht Akt.-Ges (Auerges)). 
Pocket electric lamps. 

Rees. Multi-cylinder one crank 
engine. 


internal combustion 
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15,915, 
16,162, 


16,244, 


16,952, 
17,790, 


17,987, 
18,785, 
19,462, 
22,200, 


22.658, 
22,805, 
23,099, 
24,563, 
24.694, 
25,280, 
26,525, 


26,820, 


28.509, 
28,342, 


29,452, 
29,494, 


498, 
1,840, 
2,216, 
3,247, 


4,609, 
6,521, 


6,741, 


813 


SAYERS. Means for preventing or reducing leakage of 
elastic fluid under pressure in turbines, rotary engines, 
pumps, and the like. 

SAYERS. Packing for stuffing boxes and the like. 
JAMES. Chain-grate stokers. 

Murpock. Electric rotary converters. 

SUSSMITT AND Hurp. Station indicators. 

L£rpL. Construction of masts for wireless telegraphy 
and other purposes. 

Lake (Stromberg-Carlson Telephone Manufacturing Со.). 
Telephone exchange systems. 

Broan AND Bennetr. Smoke consuming apparatus for 
boiler furnaces and the like. 

oe Trolley poles of electrical tramcars or the 
ike. 

ScHATINER. Electric fusible cut-outs. 

CowPER-CoLEs. Electrodeposition of copper. 

Lecocue. Worm gearing. 

NERNST AND STOCKEM. Electric incandescence lamps. 
JANDUS Авс LAMP AND ErECIRIC Co., JONES, AND DRAKE. 
Electric arc lamps. 

ELECTRIC AND ORDNANCE ACCESSORIES Co., AND HALL. 
Propeller fans. 

FITZPATRICK (Swift). Lathe for turning axles. 

Foster. Blading apparatus of steam and other fluid 
turbines and pumps. 

BonEL AND DENEREAZ. Electric accumulators. 
SCOCCIMARRO. Rotary engine or turbine motor. 
Hunter. Destination indicators for tramway cars. 
SoHNLEIN. Method for introducing the combustible into 
a two-stroke cycle, internal combustion engine, and 
apparatus therefor. 

WEICHERT. Apparatus for the electrolysis of fluids. 
HorkiNso, HopKINSON, AND J. HorkiNsoN AND Co. 
Stop valves. a 
Wera. Steam boiler. 
Porrer. Turret lathes. 


BERGLUND, Нзовтн, AND Launcmax. Microphones. 


SwALES. Device for facilitating the operation of points 
in railway tracks and the like. 
HorMann, NEUKE, AND NEUKE. Couplings for railway 


vehicles. 
MiLLs (Gould). | Form of storage battery grid and 
machine for making same. 


RoacH. Electric furnaces. 
Bruun. Electric time switch. 
HovuGHTON AND Potrer. Hand telephones. 


Dame. Surface condensers. 

THIROT AND MAGE (called NoUuGUIER). 
duction of pure tin. 

LIVINGSTONE AND Dickinson. Street or station indica- 
tor for electric tram-cars and subway cars. 
IsARIA-ZAHLERWERKE Ges. Electricity meters for test- 


ing purposes. 
1907 Patents 


RiNcsponr. Dynamo-brushes. 

Воѕсн. Sparking plugs for internal combustion engines. 
Lee. Piston rod packing. 

Fixk. Electrical contact device for the ignition of ex- 
plosive charges. 

DvNovreR. Electromagnetic compass. 

ALLGEMEINE ELEKTRICITATS Ges. Instruments for regis- 
tering the use of electric current in electrically propelled 
vehicles. 

AKTIESELSKARET ELLING Compressor Co. Method of 
and means for lubricating worm and like gearing. 


Electrolytic pro- 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


8.284. 
8,379, 


8,453, 


8,578, 


THE 


1907 Patents 
THIELLET AND Dexarp. Electric accumulators. 
LiuNGsTROM. Means for automatically balancing axial 
pressure in gas turbines. 


Latour.  Alternating-current commutating electric 
machines. 
ATELIERS Тномѕох-Носѕтох (ANCIENS ETABLISSEMENTS 


PosrTEL-ViNaAY). Rheostats. 

HOLZWARTH AND JUNGHANS. Gas turbines. 

BiackMAN. Ventilation of railway tunnels. 

ALLGEMEINE ELEKTRICITATS-GES. Incandescence bodies 
suitable for lighting and heating purposes. 


Expiring Patents 


following patents expire during the current week, after 


a life of fourteen years :— 


9,627 May 15тн. 1895. Faranay. 


Supporting imitation candles 


on electric light fittings. To facilitate the removal for cleaning 
purposes of porcelain or other imitation candles, the candle 
is made in the form of a tube, and is supported by metal spring 


fingers, which press against the internal surface. 


These springs 


are carried by the central metal tube which supports the lamp- 


holder, 


and serve to maintain the candle tube concentric and 


free from vibration. 


1905 | 
ELECTRIC SUPPLY, % City of Birmingham Trs. Co., 4% % 
Bournemouth & Poole E. 8. Co. d. 7 14/- 93—103 M Mor OB, kongins se : 
Do. 44% Cum. Pref a 4} 4/5 04 —10 Dublin bee B CO. m 
Do. 6% Cum. Second Pref. ses- 6 6/- 10: —} Do. 6% Pret. see Gor ee 6 
Do. 44 Debenture, Кед... 102—104 Hastings & District г. Tr. Со. n 4 
Browley ( Kent) E. L.& Power Co., La. 1. of Thanet s tr. & L. Co. Cui. PL... 5 
. Do. 447 Ist Deb. Red. ные: ро. - . P gg. END 4 
Brompton & Kensington E. S. Co., La. Lanes. Un. Trs., Pr. Lien 9D. «ee — 
Do. 7% Cum. Pref. .....,- e 5 London Street Tramways CO. sss «eee e = 
Central E. S. Co.. Ltd.. 4% Guar. Db.| Stock London United Trs., Ld., Cm. Pf...... 5 
Ch. Cross. W. E. & City E. S, Co... 5 Do. 4% ist Mort. Deb. Red ......««- 4 
447/ Cum, Pref. enm Manx Electric R. Co., 547; Cm. Pf.... — 
Do. 4% Deb. Red «mire Do. 447 186 Mort. Deb. Red s " 
Do.''City Undertaking, "447/Cm. Pf. Metropolitan Elec. п гае, Ltd., Def.. — 
Chelsea Electric Supply Co., Ltd. ... Do. 6% Cum Pref. ... eee 5 
Do. 44% Deb. Кей... Do. 44% Deb. Stk. Вей... sen 44 
City of London Elec. Lt. Co., Ltd. ... National Elec. Cons ruction Co, Ltd. 7 
Do. 6% Cum. Pref. ....... emm New General Tr. Co., 6% Cin, PÉ... ze 
Do. 54 Deb. Red .. «erm North Metropolitan Trams Со.......... ә 
Do. 44% 2nd Deb. Red ...... mm Do. 34% Mort. Deb. ... ert 3) 
Cty of Durham Е. P. Dis. Co.(£3 paid) Potteries Electric Traction Co. Ltd. 4 
Do. 5% Pref Do. 5% Cum. Pref. ..... mmm 5 
Do. 44 Deb. Red ЖИКИЛ КГУ 4 
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DIVIDEND SIOCK 
Рм. EXCHANGE 
* — Interim, | QuoTaATION. 


NAME. 


NAME. 


Provincial Tramways Co. Ltd. ......... 
Do. 6% Cun. Pref. ...... mmn 
South Met. Elec. Trams & Ltg.Co.Ld. 
6% Cin. Pf. Prov. Certs. (15/- paid) 

Do. 4% Deb. Red... ins 
Sunderland Dst. E.Trs.1st Mt. Db. Rd. 


County of London Eleet. Sup. Co. Là. 
Do. 6% Cum. Pref. ...... emm 
‚ 447 Deb. Ней... 
Do. 417 2nd Deb. Кей... e 
Edmunson's Electricity Corp., Ltd... 
Do. 6% Cum. Pref. .. aet 


Do. 44% 1st Mort. Deb. Red. Prep : Å Tr 
Folkestone Elec. Supply Co., Ltd. ... Yorkshire (West Riding) Elec. Trams 
Do. 5% Cum. Рге!....... зене Do. 6% Cum. Pref. ..... «een 
Do. 44% 1st Deb. Red 2.9] Do. 44% 1st Deb. Red ............... 


Hove Electric Lighting Со. Ltd. ... 

L of Wight E. L. & Р. Со, Db. Rd. -. TELEGRAPH AND TELEPHONE 

Kensington & Kni litsbridge E. L.Co. 
Do. 447 Deb. 

Kens. & N't'ng Hill E L. Cos. Db. Rd. 


London Electrie Supply Corporation 


Do. 6% Pref. Ord. .. «енне 
Do. Def. Ord. .... eet 
Commercial Cable Co., 47; Deb. Red.. 


Do. 6% Pref... 
Do. 47 1st Mort. Deb. Red ......... Direct Spanish Telegraph Co. Ltd. «xe 
Metropolitan Elee. Supply Co., Ltd. Do. 10% Cum. Pref. о... еен 
Do. 44% Cum. Pref. ....... nt Do. 44% Dubs. ...s-nsererserrserernrerae® 
Do. 44% Ist Mort. Deb. Red ...... | States Cable Co. Ltd.. 
Do. 34% Mort. Deb. Red .....- «++ Direct West Inc 
Midland É.Corr.for P. Dist.18t Mt. Db. 44% Reg. Debs. Red ..... eem 4) 
Newcastle & Dist. E. L. Co., £9 paid Eastern & S. African Lid., 47 Мт, Deb. + 
Do. 44% Mort. Deb. Red .........«., ро. do. (Mauritius Sub.) 4 
Newcastle-npon-Tvne. Elec. Supply.. Eastern Ext. Australasia & China ... 7 
Do. £2 Рип. 16/- раа... ненне Do. 4% Mort. Deb. Perp. serere 4 
Do. 5% Pref (fully paid) ........ T 
o. 10/.Pm 4/- paid ....... + Do. 3)7 Pref. 8) 
Notting Hill Elec. Ltg. Co., Ltd. ...... Do. 4% Mort. Deb. ...... eren 4 
Oxford Eleetrie Co., Ltd. т 7 G. N. Tel. Co. (Copenhagen) .......... 24 
Do, 4% Deb. Red...... rnm 4 47 Indo-European Telegraph Со. Lt4..... 13 
St. James and Pall Mal! E. L. Co. 14. 2h 5/-* A Marconi Wireless Telegraph Co. Ltd. — 
po. 7% Non-Cuimn, Pret... eee 7 3/6 6 National Telephone Co., Ltd., Pref... 6 
Do. 337 Deb. Red. ..... nmm 3) 33% 93—95 Do. Deferred -.. „ачан ненин ннлннннь 5 
Smithfield Mkt. Elec. Sup. Co., Ltd. 4 4/- 14— Do. 6% Cum. lst Pref. ,..- ene 6 
o. 47 Ded. Red _............ юз... 4 4% rt Do. 67 Cums 2nd Pref. ....... en 6 
South London Elec. Sup. Corp. Ltd. 4 3% 21— Do. 57 9rd Pref. ... . eem 5 
South Metropolitan E. L. & P. Co.... 2% ; 8 Do. 34% Deb. Red .... tetto 3} 
Do. 7% Cum. Pref, ... eem 7 84 Do. 47 Deb. Ҝей......... tmn 4 
Do. 44% Ist Deb. Red ...... еее 4 44% | West African Telegraph Co. Pid. .... 4 
Urban Elec. Supply Co., Ltd. е. 5 5/- 13— Western Telegraph Cor, Li e. 7 
Do. 5% Cum. Pref. ........ enn 5 5/- Do. 42 Deb. .... анине ненне tmt 4 
«D» 417 ut Mort. Deb. Red ...... 4b | 44% 
estminster Elec. Sup. Corp., Ltd. 18 6/0* 9 
‚Ро. 44% Cun. Pref. е 5 2/8 MANUFACTURING 
Aron Electricity Meter Co., Ltd. ...... 


ELECTRIC RAILWAYS. 07 Cun. Pref 


Babcock &Wilcox, Ord. Shres, £1 paid 


eee t „чан 4% Регр. Deb. | 4 4% 
entral London ы. «eret Stock 4 47 Do. 6% Pref, £1 paid... seen n 
um 4 dod dan VTTTTMITTNMITIIIIL Stock 4 47 British Insulate! & HelsbyCables, Ld. 
о. Юебетей..........›- Stock | 4 | 4@ Do. 6% Cum. Pref. „н-на 
Peg REL egi pes E Stock 4 4% Do. 44% lst Mort. Deb. Red. ..... 
"^ =, Жек amp. Pp. Db... | Stock 4 47 British Thomson-Houston Co., Ltd. 
mad PTT ое Qons. ......•,. Stock l4 217 * 437 lst Mort Deb Red , 
o. 4% Perp. Deb ........ enn Stock 4 4% яй. ah таша Mates at yl Vr 
Do. 5% Perp. Pref. 1801 Lee Stock | 5 | 52 вн Werne o Pre тсн Ин 
B^ Ь% ath Sia д — дык 5 5% Do. 4% Mort. Deb sd 5. 4-14 p) 
о. 5% erp. re О а мев St x 5 5 А A ^ LI /o > LJ ^X ГГ ЛЫШ 
Great Northern & City Pref. ЧА”... ‹ ү > yum Род Me Engineering Co....... 
Gt. Northern, Piccadilly & Broinpton 10 4 4/-* Do. 417 Perp S Deb cies elon s 
De i Регр Deb. eene] Stock 4 " Do. 44% Perp. 2nd Deb. & antes 
аус or өөрен К tt Stock —4 — Callender’s Cable and Const. Co.. L4. 
о. / Регр. Pref. jon АЛМ УН КАР Stock — — Do. 5% Cum. Pref 
манори Me бечел, ЗООК. 2 14% +1 Do. 447 1st. Mort. уе х 
е : ГА гареро ev. | Stock 8 34% Consolidated Electrical Co., Ltd. ...... 

. fe é га 4^ (Re) Sea pen uanede вее Stock 3 8 РА Crompton & Co Ltd 
Do. 3 % Convertible Pref. Stock 8 847 -2 Do. 57 18% Mort Ч eye n 
Metropolitan District ........ eren Stock — = Dick. Kerr & Co Lt cp i ae aE: 

Do. 6Y Perp. Deb. ..........-.«-. 2| Stock 6 6% 1 -1 Do. 67 Cum eet — 

Oe 15 eig e а оа, ЕОС 4 4%, =$ Do. no Deb. Red et onem; 
Dé IA Pap AUAM Mic Sek! &d i Edison & Swan United * A," £8 paid 

Do Grtension Pref. Gx oue] Bock | — | — Do. (uic bet (fully paid 

ce Же L23 ед һу о. Е. Ва. Co.| Stock 26 3% an 57 e "ah er ARE ende 

rgro ec. Railways Co. 0 ‚9% ". — вен енй 

и London 5% Profit Shg. Sec. Notes|Various 5 5° Electric Construction Co., Ltd. sses 

“aterloo and City ............ eere ener Stock 3} 3% Cum. Pret ~ э. 
Whitechapel and Bow 4% Deb. ........ Stock 4 47 -1 Do. 4% 1st Mort. Deb. Red | 


Henley's (W. T.) Tel. Works Co., Ltd. 
Do. 44? Cum. Pref... e eerie 
Do. 447 lst Mort. Deb. Red ..... 

I. R. & G. . Co., Lit, .... eee et nort 
Do. 47 Deb. Кей............ «нання 

Tel. Const. & Maintenance Co. ......... 


ELECTRIC TRAMWAYS. 


Bath Electric Tramways, Ltd. . 
Do. 5% Cum. Pref. ............. "oM 
Do, 44% Deb. Вей... 
Birm. & Mil. Trs., Ld. 1st Db. Rd. ... 


„== үлү; PME Бнр bae Do. 4% Deb. Ваз. Red 
. un. ОЧ ТҮГІ) - о. o < e eee wee eeeeee tee 
Do, 5% Perp. Deb. ........... оха Е, White (J. G.) & Co., 6% Cum. Pref. 
Do. 44% 2nd Deb. eene 4 = Willans& Robinson Ord.Shres £51 
City of Birmingham Trs. Cu., Cin. Pf. 5 10/- She : cm eA eem SEN У 
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“Silvertown” 


DYNAMOS and MOTORS, CABLES and WIRES, 
INSTRUMENTS, INSULATORS, BATTERIES, 
CARBONS, INDIA RUBBER GOODS 


of all descriptions, 


EBONITE, GUTTA PERCHA. 


The India Rubber, Gutta Percha, 
and Telegraph Works Co., Ltd. 


Head Offices: Works: 
106, Cannon Street, London, E.C. Silvertown, London, E. 


тыынар a a a E —————Á———«— —— Á _— _—_-—-—————————г amamma ——— DEUM 


BRITISH INSULATED & HELSBY CABLES, 


Works: Prescot, Helsby, and Liverpool. Limited. 


ELECTRICAL CABLES and WIRES 
FOR ALL PURPOSES. 


Paper, Rubber, Gutta Percha, Silk, or 
Cotton Insulated. 


Contractors for the Complete Equipment of 


— — — Tramway, = 
Power Transmission, Liyhtiny, 
Telegraph and Telephono 
——— Systems. ——— 


Manufacturers of 
Junetion Boxes, Section Pillars, Overhead Tramway 
Gear, Bonds, Switehboards, Meters, Telephone Exchange 
Equipments, Batteries, Insulators, Fire Alarm, and Police 
Equipments; Railway Signals and BIGGKS, ete., ete. 


05-3 Core Cable for 20,000 Volt Working. 


HIGH CONDUCTIVITY COPPER, 


Rolled or Drawn to any Wire Gauge, Section, Bi Specification. 
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ELECTROMOTORS, L™: 


OPENSHAW, Mancuester. 


Telephone: 7094 (Two lines). 


Telegrams: “Magnet, Manchester." 


— Speciality — 
The Complete Equipment of 


. ELECTRIC POWER PLANTS 
— for WORKS & FACTORIES | 


of every description. 


The First British Firm with 
a Works specially built 


FOR THE EXPRESS OBJECT OF MANUFACTURING 
DYNAMOS AND MOTORS OF MODERATE POWERS 


| 
| 


LONDON OFFICE: 35, Queen Victoria Street, E.C. 


Telephone: 3525 London Wall (Two lines). Telegrams: ** Orders, London.’’ 


Weston Instruments 


Are now supplied direct from Stock 
—————— апа 


A A 


Telephone: 
2029 HOLBORN. 


— 


жо Telegrams: 
EE 
" WU “PIVOTED, 
eri ИВ 
о LONDON.” 
EMT A HII 
xut HUN = 
| | ie ШШ Model 38 or 39. 
A A DUPLEX. 


Modei 16.— STANDARD PORTABLE DEAD-BEAT WATTMETER 
for A.C. and О.С. Circuits. 


Standardized and Repaired at our own Laboratory 
———— «м —————————— P —X 
Audrey House, Ely Place, Holborn, London, E.C. 


WESTON ELECTRICAL INSTRUMENT СО. 
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LOCAL NOTES 


BELFAST: Carehill Tramways.—At the meeting of the Cor- 
poration on the Ist inst., the purchase of the Cavehill and 
Whitewell Tramway at £60,000 came up for final approval. 
The main point with those in fayour of the purchase was that 
it would save any further trouble and annoyance from the com- 
pany getting parliainentary powers to run over the Corpora- 
tion's lines. The opposition treated this action of the company 
as a bit of bluff to get a better price for the undertaking. Ап 
amendment putting the figure at 540,020 was defeated by 29 
votes to 17, and the motion to purchase the undertaking at 
£60,000 was carried. The power is already supplied by the 
Corporation’s works, so that there will be no extra load thrown 
on the plant. ‘the Bill presently before Parliament will have 
to be amended. 

BLACKPOOL: Tramway Profts.—The Tramways and Elec- 
tricity Committee recommend that £10,042 be handed over to 
the Finance Committee in relief of the rates. In order to 
deal with the heavy traftic on South Shore, two extra loops are 
being constructed, and the Station Road system is to be con- 
nected with the tramways on the Promenade. 

CONWAY: Electric Laghting Order.—'Yhe Town Council, on 
the Ist. inst., decided to apply to the Board of Trade for an ex- 
tension of time in connection with their Electric Lighting Order 
of 1905. At the same time it was resolved that negotiations be 
opened with the North Wales Power Co., in reference to obtain- 
ing à bulk supply. A scheme for the better lighting of Deganwy 
is also under consideration. 

DUBLIN: Exhibition Lighting.—The electric lighting of the 
International Exhibition has been carried out by Messrs. 
Coates. The plant is for 20,000 h.p., there are 600 arc lamps 
and 25,000 incandescent lamps in operation, and some 50 motors 
are employed in driving the machinery. 

GOOLE: Electric Lighting Scheme Wanted.—The Urban 
District Council have adopted a report of the Electric Power 
and Lighting Committee, which recommends that, in view of 
the Board of Trade having refused to extend the electric lighting 
order obtained in 1901, the Council should arrange for a com- 
petition, and that competitive schemes for the supply of elec- 
tricity to the town be invited. 

GRAVESEND: Northfleet Electric Inghting.—A public debate 
took place on April 30th, under the auspices of the Gravesend 
anl Northtleet Tradesmen’s Association, the subject of which 
was the Borough’s Electricity Undertaking and its extension to 
Northtleet. Councillor Schultz made a long speech in criticism 
ot the undertaking and all its works, and Councillor Goldsmith 
replied in defence of the same. The discussion was adjourned 
for one week. 

HOVE: Abolition of Demand Indicators.—The auditors, in 
their report upon the accounts of the Hove Electric Lighting 
Company, point out that over 1,С00 maximum demand indicators 
have become obsolete owing to the change in the system of 
charging consumers. They recommend that their original cost, 
about 22.000, should be written off capital account. 

LONDON: London County Councd.—Mr. Н. Е. Buxton, 
chairman of the Finance Committee, in presenting the estimates 
for the year 1907-8 at the meeting on Tuesday, said the most 
Important of the trading undertakings of the Council, the tram- 
ways, was still largely in a transitional stage owing to the recon- 
struction of the northern system. It was anticipated that in 
1927-8 there would be a surplus on the tramways of £557,085 
on the basis of traffic receipts at 15. per car mile, and working 
expenses at 7jd. per car mile. The actual traffic receipts of 
1906-7 over the electrically worked system averaged 11:944. per 
«ar mile, while those of 1905.6 were 12:09d. per car mile. It 
was anticipated that the figure of 74d. per car mile for expenses 
would be reduced as the load on the Greenwich generating 
station was increased. There was an estimated deficiency of 
£49.640 on the lines still operated by horse traction. After 
deducting interest and sinking fund and other charges, there 
would remain a net surplus of £41,788. It was proposed to set 
aside £35,000 to the renewals reserve fund. This is the same 
amount that was transferred last year, and the fund would then 
total £140,000, which represents id. per car mile instead of the 
Id., which was the least which ought to be aimed at. By the 
time the whole system was working electrically, it was hoped 
that the available surplus would enable the renewals fund to be 
сва оп a thoroughly satisfactory basis. Оп the motion of 
Mr. Robinson, the consideration of the estimates was adjourned. 

The Council granted the application of the St. Marylebone 
Borough Council for a loan of £83,520 for electric lighting pur- 
poses. 

The Marylebone Borough Council asked the County Council 
that, although stock has not been issued to provide for the whole 
of the loan of £1,415,000 in connection with the purchase of 
part of the undertaking from the Metropolitan Electric Supply 
Co., the loan might, nevertheless, be placed on a permanent 
basis as from December 31st, 1906, so that the Borough Council 
might know exactly what its liabilities were each half-year in 
connection with the loan. The Council offered to pay interest 

on the loan at the rate of 4 per cent. per annum, and in addition 


to pay the difference between that rate and the actual cost in 
discount, viz., £4 6s. 6d. per cent. per annum of the L.C.C. 
bills which matured on April loth, 150/. 'This was agreed to. 

The Highways Commnttee reported that the Boara of Trade 
had approved of the system ot traction and mode of reconstruc- 
tion proposed for the existing tramways in Goswell Road, and 
the authorised lines in St. John Street, ‘footing High Street, 
and Mitcham Road. It is proposed to adopt the conduit system. 

Notices are to be served upon the Islington Borough Council 
and the South London Electric Supply Corporation requiring 
them to provide and maintain testing stations, with proper and 
suitable instruments of a pattern to be approved by the Board 
of Trade; to connect such stations with the distributing mains 
of the undertakers; and to supply energy thereto tor the purpose 
of testing. 

The Council have approved the revised plans of the Charing 
Cross, Cranbourne Street, Melton Street, Mornington Crescent, 
Chalk Farm, Castle Road, Kentish Town, and Tufnell Park 
stations, on the Charing Cross and Euston and Hampstead tube 
railway. 

Battersea Extensions.—The work in connection with the light- 
ing by electricity of the Park Town Estate is to be proceeded 
with as soon as the sanction of the London County Council for 
the loan is obtained. 

Hackney: Superheaters for Refuse Destructor Boilers.—The 
Electricity Committee, on Monday last, decided that, subject 
to the usual sanction, three superheaters of the B. and W. 
type should be fitted to the three destructor boilers, at an esti- 
mated cost of £510. It was stated that the value of the 
saturated steam now supplied by the destructors was about 
£2,000 per year, and if superheated this steam would have a 
value of £2,300 per year. ‘rhe total annual charges due to the 
superheaters were estimated to amount to £68 10s.—their life 
being taken at ten years. 

Holborn: Electricity Rates.—The Metropolitan Electric Supply 
Co., Ltd., have agreed to reduce their charges for current to the 
Councils buildings from 4d. to 34d. per unit, on the under- 
standing that the Council continue to take the whole of their 
supply from the company. 

Poplar: Electric Light. Accounts.—At a meeting of the Elec- 
tricity Committee on the 2nd inst., the engineer reported that 
the current sold in the twelve months ended March 515% last 
showed an increase of 38:58 per cent. on the previous year, the 
figures for the respective periods being as follows :— Private 
lighting, 1906-7, units 929,/38; 1905-6, units 817,450; power, 
1905-7, units 2,425,538; 1905-6, units 1,579,620; public lighting, 
1906-7, units 855,026; 1905-6, 844,050. The net income for the 
year had increased from £25,640 in 1905-6 to £50,454 in 1906-7. 
for the year 1907-8 it was anticipated that 4,835,000 units would 
be sold, and that there would be a net available balance ot 
£2,550 as a contribution to the reserve fund. 

St. Pancras: Electricity Works Extensions.—The Electricity 
Committee have had under consideration proposed extensions to 
the King’s Road Station. The engineer has submitted a scheme 
for a permanent building, which will be large enough to accom- 
modate three other turbines in addition to the one on order. 
The proposals of the electrical engineer involved an estimated 
expenditure of £4,800 for buildings and £400 for a travelling 
crane. The Committee approved the scheme. The electrical 
engineer reported that recently another turbine armature gave 
out, and only one of the four was available for the evening’s 
load. Messrs. Siemens’ men completed the repair, and the arma- 
ture was ready to take its load on the following evening. 
Messrs. Parsons’ men had completed the repair to the armature 
of No. 1 turbine, but this armature will be totally rewound by 
them so soon as the spare armature is delivered. 

Stepney: Electric Lighting Accounts.—The report for the year 
ended March 31st shows that the capital expenditure upon the 
undertaking stands at £265,072, from which it is proposed to 
write off £1,279, in addition to that already written off, so 
that tne present value of the capital account stands аё £257,273. 
The units sold were 4,751,182, an increase of 704,977 units 
over the previous year. The expenditure per unit sold has de- 
creased from 1074. to 0'97d. The depreciation and renewals 
fund amounted to a total of £24,722. Ап outline of the pro- 
posed works extensions is given on page 797. 

MANCHESTER: Tramway Alterations.— The tramway poles 
in the centre of Cheetham-Hill Road are to be removed and 
side poles substituted. 

Lifeguard failure.-—On the 3rd inst, at the Manchester 
Coroner’s Court, an inquiry was held into the death of a child 
of two years, who was run over by a tramcar in Levenshulme 
on the 1st inst. Mr. Eastham, on behalf of the Corporation, 
said that in twelve months the lifeguards on the cars had 
operated in 119 instances, and on only three occasions had life 
not been saved. 'Тһе jury returned a verdict of accidental 
death, and attributed blame to no one. 

PARIS: Railway FElectrification.—'*L'Industrie Electrique ` 
for April 25th gives some details of proposed improveinents 
at the Saint-Lazaie Station of the Compagnie de l'Ouest in 
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Paris. The project is to place underground in a shallow sub- 
way those suburban lines and platforms which now occupy 
the central part of the station. The main station would then 
be used principally for main-line traftic. The suburban line 
would come to the surface between the Cardinet Bridge and 
the Batignolles tunnel, and so avoid the existing level-crossing 
on the Versailles line. This suburban subway service would 
be worked electrically. It is also proposed to double the exist- 
ing line from Argenteuil between Asnieres and Colombes, and 
to work this also by electricity. 

PORTO RICO: Telegraphic Communication.—A consular re 
por states that during 1006, 65 miles of telegraph line were 

uilt and telephone communication instituted right across the 
island to Ponce. A private telephone service is in course of 
development to connect all the more important centres. 

SALFORD: 7'ramways Annual Report.—The annual report 
of the Tramways Committee for the year ended March 315 
gives the total income of the undertaking as £257,442. The 
working expenses include £45,177 for electric energy, traffic 
wages, £46,202, maintenance of cars, £11,926, maintenance of 
permanent way, £5,473, overhead equipment, £3,031, and other 
expenditure, making a total of £142,193. This left a profit of 
£95,249, or an increase of £13,431 on the profit of the previous 
year. The interest and sinking fund charges, amounting to 
£40,795, rents to other authorities, £25,410, and miscellaneous 
items, £1,155, brought the net profit to £27,889. The com- 
mittee resolved to transfer £13,000 to the relief of the rates, 
and to carry the balance of £14,889 to the depreciation and 
renewals fund. The number of passengers carried was 43} 
million. 

SPAIN: Barcelona Power Transmission.—A British company, 
known as the Alliance Trust, Ltd., has commenced operations on 
the River Ebro, near Zaragossa, for the construction of a 
water-power plant, estimated to develop 42,000 horse-power. The 
energy will be transmitted electrically to Barcelona, a distance 
of 150 miles. 

TUNBRIDGE WELLS: The Position of the Electrical En- 
gineer.—At a meeting of the Town Council on April 30th, a 
report of the Lighting Committee was adopted which re- 
arranges the position of the electrical engineer, Mr. Horace 
L. P. Boot. The report recommends :—(1) To accept the 
resignation by the Borough Electrical Engineer of his present 
appointment. (2) To appoint Mr. Boot, during the pleasure of 
the Council, consulting electrical engineer of the Corporation, at 
a salary of £350 per annum (being a reduction of £150 per 
annum from his present salary) on the following terms: (a) Mr. 


TENDERS INVITED AND 


ANTWERP.—The Acting British Consul-General at Antwerp 
(Mr. W. Lydcotte) reports that the municipal authorities of 
that city invite tenders for the supply of 70,С00 pairs of 
carbon sticks for the new arc lamps installed on the Cockerill 
and Sud Quays. Particulars and specifications may be obtained 
from the ‘Hotel de Ville, and tenders should be sent in to 
M. le Bourgmestre de la Ville, at the Hotel de Ville, by 
May 14th. 

ASTON MANOR.—The Corporation invites tenders for high 
and low tension three-phase cables in connection with the supply 
of electricity to the Erdington district. Full particulars from 
the Borough Electrical Engineer; fee £2 2s., returnable. 
Tenders to the Town Clerk by May 11th. 

AUSTRALIA.—The Deputy Postmaster-General’s Department, 
Brisbane, requires four sections of a common battery switch- 
board, and 650 subscribers’ telephones. 

BARNES.—The Electricity Department invites tenders for the 
supply and erection of steam, exhaust, and other piping at the 
electricity works. Full particulars from the Electrical Engineer; 
fee £1 15., returnable. Tenders to the Town Clerk by May 
14th. 

BEXHILL-ON-SEA.—The electric lighting in the streets is 
i be improved by the introduction of 59 c.p. incandescent 
amps. 

BRISTOL.—The Electricity Committee is prepared to re- 
ceive tenders for alternating and direct current flame arc lamps. 
Particulars from the Electrical Engineer (fee £2 25., return- 
able), and tenders to the Town Clerk by May 2011. 

CAMBUSLANG.—The County Council of Lanark invites 
tenders for the erection of (1) battery house and relative works; 
(2) (a) one 70 kw. motor generator; (b) alternating and direct 
current switchgear; (c) battery-charging booster; (d) battery of 
282 cells. Tenders to the County Clerk, County Offices, Hamil. 
ton, by May 22nd. Particulars are obtainable from the Clerk, 
fee £1 for No. 1, and £2 for No. 2, returnable in both cases. 

CALLAN (7reland).—' The Town Commissioners are interested 
in a scheme for the electric lighting of the town, and are 
making inquiries re the possible cost. 

COLNE.--Tenders are invited for the following :—(1) 360 
kilowatt direct-current dynamo with Bellis engine; (2) 30 ft. 
by 8 ft. boiler and superheater. Particulars, &c., from the 
Borough Electrical Engineer, fee £1 1s., returnable, and tenders 


Boot to take the sole responsibility for the general management 
of the undertaking; (b) Mr. Boot to advise the Council on all 
capital outlay and extensions that may be necessary during his 
tenure of oflice; (c) Mr. Boot to attend the committee meetings, 
and generally supervise the undertaking. 

VENEZUELA: Electric Traction. —A recent Consular report 
states that among the advancements made during the past year 
in British commercial undertakings in Venezuela, the Central 
Railway has slightly extended its svstem, and electricity has been 
partly substituted for steam. The railway to El Valle, near 
Caracas, in which British interests are involved, has also adopted 
electric power, and British engineers are at present commencing 
the electrification of the Caracas tramway system. 


WALTHAMSTOW: Proposed Electricity Loan.—On the Ist 
inst., a Local Government Board inquiry was held concerning 
the Council's application to borrow £26,295 for their electricity 
undertaking. ln the end the Inspector adjourned the inquiry 
sine die, on the ground that the amount asked for was more 
than necessary. 


WIMBLEDON: Electric Lighting and Tramwayx.— The Town 
Council on Wednesday, May 151, resolved to apply the sum 
of £1,550 out of the profits of the electric light undertakings 
to the relief of the rates. This amount almost equals a ld. 
rate. The electrical engineer reported that he had tested 
samples of the 8, 16, and 32 candle-power incandescent lamps 
supplied by Siemens Bros. and Co., Ltd., whose tender for 
the annual supply of those lamps was accepted at a previous 
meeting. He found them to be unsuitable. Instructions were 
riven to the engineer to test the lamps supplied by the Albion 

amp Co., Ltd., the next lowest tenderers, and report thereon. 
The Town Clerk reported that the local authorities in the 
county of Surrey, whose districts were included in the pro- 
posed area of supply under the L.C.C. (Electric Supply) Bill, 
1907, had requested the County Council to exclude their dis- 
tricts from the area of supply, and he suggested the desir- 
ability of Wimbledon making a similar application. This was 
agreed to. It was also decided that the London United Tram- 
ways Co. be permitted to open for public trafic the tramways 
in Worple Road, Hill Road, | rancis Grove, St. George’s Road, 
the Proadway, and Merton Road, on the following day (Мау 
2nd). 

Board of Trade Inspection.—On the 2nd inst. the B.O.T. in- 
spection of the above-mentioned lines took place. and they were 
opened to public traffic. The remainder of the. tramways 
through Wimbledon to Merton were inspected on the 4th inst. 


PROSPECTIVE BUSINESS 


to the Chairman of the Electrical Committee, Town Hall, Colne, 
Lancs, by May 13th. | 

DERBY.—The report of the tramways committee, presented 
to the meeting of the town council on Thursday, recommended 
the extension of the Burton Road route at an estimated cost 
of £5,500, and also that the electric tramway system be ex- 
tended along the Nottingham Road, at an estimated cost of 
21/,800. After some discussion the recommendation with 
regard to the Burton Road extension was defeated by 25 votes 
to 25, but the recommendation to extend along the Nottingham 
Road was carried. The main argument ayainst the Burton Road 
extension was that it would be likely to develop land and pro- 
perty outside the borough, which was undesirable, as there was 
50 nw land and so many houses unoccupied at present in 
,2erby. 

EALING.-— The Electricity Supply Committee require tenders 
for a water-tube boiler. Particulars from the Borough Elec- 
trical Engineer, fee £1 1s., returnable, and tenders to the Town 
Clerk by June 1st. | 

ERITH.—The application of the Urban District Council for 
sanction to borrow £35,000 for extensions at the electric hght 
works 1s now under the consideration of the Local Government 
Board. 

FARNWORTH.—The District Council require fire bars on 
two of the boilers at their electricity works (on three months' ap- 
proval). Particulars from Mr. R. B. Leach, Manager, Electricity 
Works, Farnworth, Bolton. 

GOOLE.—The Board of Trade having refused to extend the 
Urban District Council's electric lighting provisional order 
granted in 1901, it has been decided to invite competitive 
schemes for an electric supplv installation. 

GRAVESEND.—The Electricity Committee invite tenders for 
the following plant :—Section A, cables and works; section B, 
storage batterv; section C, balancer and boosters: section D. 
switchboard. Particulars from the Borough Electrical Engineer 
(fee £2 28., returnable), and tenders to the ‘Town Clerk by 
Mav 10th. 

GRIMSBY.—An application is to be made to the Local Govern: 
ment Board by the Corporation, for a loan of £3.550 for ex 
tensions to the electricity undertaking. 

ITALY.—The “Gazzetta Ufficiale" of April 26th contains a 
copy of a law authorising the ‘Società ferrovie e tramvie elet- 
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triche varesine’’ to construct and work an electric tramway 
(110 m. gauge) from Luino to a landing stage for steamers 
on Lake Maggiore. 


LONDON: The London County Council.—Tenders are in- 
vited for the installation of electric lights, bells, and fittings, 
and for the wiring for a motor at the Westminster Technical 
Institute, Vincent Square, London. Particulars can be obtained 
trom the Chief Engineer to the Council, and tenders should 
be sent to the Clerk by May 14th. 

The Council invites tenders for the manufacfure, delivery, and 
erection of (a) six fuel economisers at its tramways electricity 
generating station, East Greenwich; (0) high and low 
tension switchgear for five tramways sub-stations (with base- 
ments); and (c) high and low tension switchgear for three 
tramways sub-stations (with galleries). Fee, £2 (returnable). 
Tenders by Tuesday, May 7th, 1907, as regards fuel econo- 
misers, and June lith, 1907, as regards high and low tension 
switchgear (both tenders) to the Clerk to the Council. 


Fulham.—Mains are to be extended for the purpose of supply- 
ing two blocks of flats which are being erected in Colehill 
Gardens, Fulham Palace Road. 


Poplar.—At the meeting of the Borough Council, on Thursday, 
the report and recommendations of the Electricity Committee, 
reported in our issues of April 18th and 25th, with regard to 
the extensions of the plant at a cost of £5,900, were brought up 
and adopted. 

St. Pancras.— Tenders are invited for arc lamp supplies for 
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the ensuing twelve months. Specification and particulars on 
deposit of x2 (returnable), trom the Electricity Department, 57 
Pratt Street, Camden Town, London, N.W., and tenders to 
the Town Clerk by May 13th. 

Stepney.—We give in another column particulars of con- 
siderable extensions which are contemplated in connection with 
the Borough Council’s electricity undertaking. 

MEXICO.—The “Diario Oficial’’ of April 9th contains а 
copy of a law authorising Señores Indalecio Treviño y Socios 
to appropriate 1,2C0 litres of water per second from the River 
Escondido at a point situated in the District of Rio Grande, 
State of Coahuila, for the production ot motive power. 

The ''Diario" of April 10th notifies a similar concession 
to Senor José Rodolfo Charles for an appropriation from the 
River Durango at a point situated in the Districts of Nombre 
de Dios and Mezquital; the amount in this instance being 
8,070 litres per second. 

The "Diario" of Apri 10th also contains a copy of a law 
authorising the ‘‘Compaiia Limitada de Tranvias Eléctricos 
de Mexico" to construct and work an electric tramway in 
Mexico City between the station of the Interoceanic Hailway 
and San Lázaro. 

NORTH SHIELDS.—4An inquiry has been held by the Local 
Govermnent Board into an application by the Corporation tor 
sanction to borrow £9,500 for the purposes of the electricity 
undertaking. 

TUNBRIDGE WELLS.--The extension of the generating 
plant at the Corporation power station is under consideration. 


TENDERS RECEIVED AND ACCEPTED 


BECKENHAM.— The resident engineer has recommended, as 
a result of further tests of engine oil, that the tender cf C. C. 
Wakefield and Co. be accepted for a period of 12 munths, at 
ls. 63d., less 24 per cent., for engine oil, and is. td. for 
cylinder oil. Messrs. E. J. Webster's tender of £33 15s. per 
ton for the old cable taken up in the Crystal Palace district 
has been accepted. 

CLACTON-ON-SEA.—The Council has accepted the tender of 
Messrs. Johnson and Phillips for laying mains in certain 1oads 
at £127 15s. 

COPENHAGEN.—In response to the recent advertisement for 
two 5,000 kw. steam turbines, complete with electrical generators 
and surface condensers, offers were received from the leading 
manufacturers in this country, the Continent, and America, and 
some of the prices quoted were as follows :— ' 


Kr. 
Brown, Boveri and Co., Baden ... 262,000 
Richardson Westgarth 060,000 
British Westinghouse Co. .. 416,000 
Burmeister and Wain we 426,(00 
Willans and Robinson, Ltd. 457,009 
Mather and Platt, Ltd. 445.C00 
Siemens (Berlin)  ... an T 598,060 
Allgemeine Electricitats Gesel!s: haft 550,020 


After carefully examining the merits of the various tenders 
and the constructive details of the turbines offered, the im- 
proved type included in Messrs. Willans and Robinson's tender 
received support at the hands of the technical adviser and at 
the hands of the manager of the electricity undertaking, but 
after prolonged discussion by the municipal authorities, it was 
decided to entrust the work to the local firm of engineers, 
Messrs. Burmeister and Wain. 


GLASGOW.—A sub-committee appointed by the Tramways 
Committee to inquire into the question of providing additional 
machinery at the Pinkston power station, reports the receipt of 
several tenders, including one quoting for a Zoelly turbine. A 
recommendation has been made by the sub-committee that two 
members of the staff of the Tramway Department, in addition 
to the electrical engineer, Mr. W. W. Lackie, should visit the 
Continent with a view to getting information. Коше discussion 
took place as to the likely result of such a trip, and eventually 
an amendment was carried, which asked for the recommendation 
to be referred back for further consideration. The chairman ot 
the Tramways Committee, presenting the recommendation of the 
sub-committee, pointed out that the tender for the Zoelly tur- 


bine showed remarkable economical features from the coal con- 
sumption point of view. There were three or four turbines of 
the capacity required working on the Continent, and with re- 
gard to the guaranteed penalty, if the firm tendering for this 
type secured the contract, it would be carried out iu connection 
with one of the leading Glasgow firms of engineers, and а con- 


 sicerable part of the work would be done in Glasgow. 


14S TINGS.—Messrs. Venner and Co., 6 Old Queen Sire 4. 
Westminster, London, have received an order for 51 “C” type 
time switches for use in connection with the street lighting ot 
Hastings. Messrs. Venner and Co. believe this to be the largest 
single order for this class of apparatus that has yet been placed 
in this country. 

LONDON: Fulham.—Sixteen tenders have been received for 
the annual supply of nutty slack, and the tender of J. H. Gilman 
and Co., for the supply of 2,000 tons of West Hallam nutty 
slack at 12s. 3d. per ton, delivered alongside the Council's 
wharf, as required during the year, and with the option of an 
additional 1,000 tons at the same price during the same period, 
has been provisionally accepted. The Committee have further 
recommended the acceptance of the tender of the Under Feed 
Stoker Co., for two under feed stokers, including draught 
gauges, steam-tight ash pit doors, and a spare motor, for 
£525 10s. 

Bermondsey.—The following tenders have been received for 
a voltmeter reading 400-600 volts:— Crompton апа Co. 
(accepted), £5 13s. 4d. (less 25 per cent.); Kelvin and James 
White, £5 15s. (less 24 per cent.) ; Nalder Bros. and Thompson, 
£6 12s.; Elliott Bros., £11 11s. 2d. (less 25 per cent.); British 
Westinghouse Electric and Manufacturing Co., £17 4s. (less 24 
per cent.). 

The tender of Cloke's Breeze, Ltd., has been accepted for re- 
moving flue dust and clinker from the electricity station, &c., 
as follows :—Flue dust (estimated quantity 4 to 6 tons per 
week), 1s. 64d. per ton; clinker (estimated quantity 150 to 160 
tons per week), ls. 63d. per ton. А clause is to be inserted in 
the contract that should the Council determine to close the de- 
structor, the contract shall be forthwith terminated. 

Hackney.—The tender of Messrs. J. and C. Bowyer at £1,796, 
for engine foundations and builders’ work in connection with 
the 1,500 kw. plant which is to be laid Cown at the generating 
station, has been recommended for acceptance. 

St. Pancras.—-The Electricity Committee recommends the ac- 
ceptance of the tender of Messrs. Crompton and Co. for the 
supply of two motors at £113 14s. each, the motors to be installed 
by the electrical engineer. 


COMPANIES’ MEETINGS AND REPORTS 


ASCOT DISTRICT GAS AND ELECTRICITY CO.—An 
extraorcinary general meeting of this company was held last 
week for the purpose of considering the question of raising 
additional capital by the issue of £8,000 4 per cent. perpetual 
debenture stock, and 1,000 7 per cent. ordinary shares of £10 


each. The circumstances which have brought about the need 
for additional capital are the result of the acquisition by the 
company of an electric lighting provisional order. Acting under 
the advice of its consulting engineer, the company has obtained 
a tender for a gencrating station, which amcunts in all to 
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£14,589. The capital likely to be required was stated to be 
£16,048. The ашегепсе between this and the £18,000 for which 
sanction was sought is to be applied to the purpose of the gas 
undertaking of the company. It is proposed to put out half tne 
capital in June, ana the remain er їп che autumn of this year. 
The proposals were carried. 

BkilisH ALUMINIUM CO.—tThe report for 1906 shows a 
profit of £155.024, against £95,297 for 1905. £20,000 is written 
off for depreciation, £/,829 in reduction of goodwill, £19,772 
expenses of issue of new share capital and debentures, and 
£29,528 for debenture interest, leaving a balance available of 
£81,974, compared with £52,708 in tte previous уеп. A > 
per cent. dividend on the ordinary shares 1s recommended, and 
of the balance of £49,082, £14,554 is devited to cancelling 
5,455 funding certificates at cost, leaving £54,545 to be carriec 
forward. 

EASTERN EXTENSION, AUSTRALASIA, AND Ch: 
TELEGRAPH CO.—The report for the half-year enced Decem- 
ber 31st. 1906, shows gross receipts of £296,090, against 651,10, 
for the corresponding half-year of 1905. The working expenses, 
including £12.854 tor maintenance of cables, are £149,549, 
against £135,597, leaving a balance of £156,844. From this is 
deducted £5,410 for income tax, payable in England, and dona- 
tions to China relief funds, and £15,048 for interest on mortgage 
debenture stock, leaving as the net profit for the half-year 
£158,585. The available balance for distribution is £227,344, 
after adding £88,958 brought forward from the previous haif- 
year. Опе quarterly interim dividend of 14 per cent. has been 
paid, and it is now proposed to distribute another of equal 
amount, making, with the interim dividends paid for the first 
half-year, 5 per cent. It is also proposed to pay a bonus of 
4s. per share, or 2 per cent., making 7 per cent. for the year 
1906. The sum of £75,0C0 has been transferred to the general 
reserve fund, and a balance of £17,344 carried forward. ‘The 
New Zealand and China cables have been partially renewed 
during the past year, and £44,160 has been charged against the 
general reserve fund in respect of this. A concession has been 
secured from the Dutch Government for the laying and working 
of a submarine cable between Java and the Cocos Islands. The 
new cable will probably be opened by the end of the current 
year, and will provide an alternative route for the company to 
the Far East. 

EASTERN TELEGRAPH, CO.—The report for the three 
months ended December 31st, 1906, shows the revenue for the 
period to be £526,621, from which are deducted £161,673 for 
the ordinary expenses, and £15.270 for expenditure relating to 
maintenance of cables, depreciation of spare cable, sun^ry 
differences in exchange, and income tax payable abroad, leaving 
a balance of £209,67/, to which is added £117,089 brought, from 
the preceding account, making a total available balance of 
£326,767. After providing for income tax payable in England, 
interest on mortgage debenture stock, and dividend on the pre- 
ference stock, which in all absorb £42,014, there remains a 
balance of £284,752, out of which the cirectors have placed 
£5,500 to the reserve fund for maintenance ships, and £150,600 
to the general reserve fund. The directors now recommend a 
final dividend on the ordinary stock of 1j per cent., and a 
bonus of 2 per cent., amounting together to £130,000, both 
payable on the 15th inst., free of income tax, and making, with 
the two previous payments on account, a total distribution of 5 
per cent. for the nine months ended December 31st, 1906. lt is 
proposed to carry forward the balance of £1,252 to the next 
account, 

GREAT NORTHERN TELEGRAPH CO.—Commodore Е. 
Suenson, D.R.N., presiding at the annual general meeting held 
at Copenhagen on April 27th, stated that the Iceland cable was 
successfully laid during the months of July and August last 
year by the cable steamer ''Cambria," belonging to the Tele- 
graph Construction and Maintenance Company. The southern 
section (Lerwick-Thorshavn) was opened for traffic on August 
lst, and the northern section (Thorshavn-Seydisfjord) on the 
Zith of the same month. The final completion of Iceland's tele- 
graphic connection with the general svstem of the world took 
place on September 29th by the opening for tratlic of the over- 
land line between Seydisfjord and Reykjavik, the capital of 
Iceland. The construction of this line, which was carried out 
by the Icelandic Government, was exceedingly ditticult owing to 
the hilly country, the severe climate, and the absence of carriage 
roads. The maintenance of these internal lines may therefore 
prove rather difficult, but the Icelandic Government will leave 
nothing undone to keep them in working order. No interrup- 
tion of the cable has taken place as yet, although it is much 
exposed to iniury from the numerous fishing vessels in these 
waters. During the present year the company's European system 
will receive another important addition, viz., a new cable be- 
tween Russia (St. Petersburg-Libau) and Denmark, thus aupli- 
cating the old Libau cable. The want of this duplication has 
been felt since the company established its station at St. 
Petersburg in 1904; the new cable will therefore form a very 
valuable addition to the company's system, because it will also 
create a direct. submarine connection with the Russian capital, 
thus avoiding the disadvantaves often resulting from a combina- 
tion of cables and long landlines. The length of the cable will 
be about 800 n.m.; it will be composed of exceptionally heavy 
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types in order to withstand the dangers arising from the low 
depths of water in the Ealtic, and particularly in the Gulf о! 
Finland. The contract ior the manufacturing and laying of the 
cable has been given to the ‘‘Norddeutsche Seekabelwerke’ at 
Nordenham, not 10r want cf confidence in their old and proved 
contractors, the "TTelegraoh Construction and Maintenance Com- 
pany (who have, on the contrary, once more proved the excel 
lence of their work by the highly satisfactory way in which 
they carried out the Iceland contract last year). but solely be- 
cause the Germat works, which enjoy an excellent reputation, 
twice quoted the lowest price. The cable will be laid as socn 
as possible after the breaking up of the ice on the Neva and in 
the Paltic. That the Board was able to report the extension 
of their Russian concessions till 1926, although on less favourable 
terms than hitherto, 1s асе, partly to their having agreed to 
establish the above-mentioned new connection, which would ccst 
the company a considerable amount, both in capital outlay and 
in working expenses, and partly to having undertaken to wert 
the Kiachta line from Irkutsk with an entirely Danish stan. 
Besides these additional expenses, the company wculd aiso 
have to bear a considerable loss through the reduction of tbe 
subsidies formerly granted as compensation for working ihe 
cables in Russia. Similar sacrifices were imposed by the Danish 
and Swedish Governments when the concessions in these twe 
countries were prolonged in 1904 and 1905. It was, however, rot 
to be wonda at that the company’s large receipts during the 
last ten years, and the exceptional amounts paid to the share- 
holders as bonus for some years past, had encouraged the ccn- 
cessionary Governments to make increased demands. 

The great historical events of later years had created great 
difficulties in their efforts to safeguard the company’s in- 
terests in the Far East, particularly in China and Japen. 
Thanks, however, to the excellent relations which have hitheriv 
existed between the Japanese and Chinese Telegraph Admiris- 
trations and the company, it is hoped that an arrangement тау 
be arrived at which will satisfy the two countries without pre- 
judicing too much the interests of the company’s shareholders. 
The Board could not, however, at the present stage, enter more 
fully into the difficulties which have arisen in the Far East. 
Сотратеі with the previous year, the revenue account shows a 
decrease in “trate receipts" of £97,542, ''interest " is about 
£779 less, and "'sundries"' higher by about £1.419. ** Salaries 
and wages’ have increased by £5,802, and a further rise in 
connection with this item must be looked for; new stations 
had been established at Thorshavn, Seydisfjord, and Irkutsk. 
and it had become necessary to increase the salaries of the 
staff in China and Japan, where the increased cost of living, 
occasioned by the war, seemed to have become permanenti. 
The total receipts of the company, including the balance brought 
forward from 1905, amounted to £611,569, and the expenses to 
£154.897, showing a net profit of £456,471, which the Board 
propose to distribute as follows :— Reserve and renewal fund. 
£55,555; pension fund of staff, £8,333; remuneration to ihe 
board of directors, £2,500; dividend equalisation fund, £22.222: 
interim dividends already paid, 5 per cent., £75,000; final aivi- 
dend proposed, 74 per cent., £112,500; bonus proposed, 74 per 
cent., £112,500; making a total of 20 per cent. Balance to be 
carried forward, £67,860. 

MERTHYR ELECTRIC TRACTION AND LIGHTING CO. 
—The directors’ report for the year ended December 315%, 1906. 
shows a total capital expenditure of £105,189. During the year 
a 110 kw. generating set was sold to the Penarth Electric Light- 
ing Company, Limited. on satisfactory terms. The gross re- 
ceipts on the light railways for the year amounted to £10,639. 
and the gross receipts on account of electrical supply to £4,782. 
making, with £68 sundry receipts, a total of £15,490. After 
deducting expenses, amounting to £11,457 (which includes a 
sum of £2,042 for debenture interest), the profit for the year 
amounts to 24.053, to which has to be added the amount brought 
forward from last account, viz., £362, making з total of £4,586. 
The payment of the dividend on the preference shares for the 
twelve months ended October 15th, 1906, amounting to £1,500 
reduces this sum to £2.886, which the directors recommend 
should be applied as follows:—To reserve and depreciation 
fund, £1,250; dividend of 4 per cent. on the ordinary shares. 
£1,200; carried forward, £436 5s. 114. The electric supniy 
business shows an increase of £521 in profit. The charges to 
consumers for electricitv were reduced during the vear, and this. 
combined with energetic canvassing, has resulted in an increase 
of 35 per cent. in the number of connections. The company 
has also instituted a department for the wiring of consumers 
premises and for the sale of lamps and fittings. The receivts 
from the light railwavs show an increase of £574, and the 
expenses, after allowing for administration and general expenses. 
a decrease of £1,895, making a total irhprovement of £2.469 in 
the profit. The extended time for the completion of the nortion 
of the line authorised to be constructed in the Cefn district 
expires on Мау 16th, 1907. It will be remembered that the 
comnanv is prohibited bv the conditions of the Merthyr Tydfl 
Light Railway Order, 1899, from constructing this section until 
a new bridge capable of carrving the cars is erected across the 
river. The companv has agreed to contribute £400 towards the 
cost of the new bridge. and it is hoped that the local authori- 
ties will shortly make arrangements for the carrying out of the 
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sork In the meantime the directors propose to apply to the 
Раг of Trade for an extension of time for the о of 
the lines. 

MIDLAND ELECTRIC CORPORATION FOR POWER 
DISERIBUTION..-The gross revenue. for 1905 amounts to 
+20 577, compared with £15,640 for 1905. ‘Two new turbo- 
nerang sets have been installed at the main power station 
since the last report; ап additional sub station has been erected 
at Dorlaston, and another is an course of construction at 
Мета. Mr. Thomas Parker and Mi. Crosland Taylor 
have resigned from the board of directors, омы to private 
reasons, and Mr. Ge. Н. Nosbett has been elected to the board. 

NATIONAL ELECTRIC CONSTRUCTION CO. The 
report of the directors to December 31st, 19060, states that the 
поз promt: for the year is £41,714, and deducting the ex- 
penses. of administration, &e., there remains a balame of 
£49 los. Id. To this has to be added £1,271 14s. Gd., the 
boance carped forward at December 51st, 1905, making a total 
ог dola 9s. і The directors recommend that this 
anount be dealt. with as tollows : Reserve account, £5.000; 
олеге axatnst capital charges on town. lighting installations, 
ALAD; reserve to cover doubtful debts, £1,000; depreciation 
un tree wired installations, £4,000; depreciation. on furniture, 
hitures, plant, and tools, £288 13s. ldo; dividend of 10 per 
cbt, £17,000. extra remuneration. to directors, pavable in 
seordance with Article 76, £074 12s. 2d.; carry torward, 
Ó233 ds. 7d.; total, £31,306 9s. 10d. The prezress of the 
undertakings in Which the Company 15 financially interested is 
satista tory. AL Musselburgh. notwithstanding the inclement 
weather experienced during 1906, the trathe receipts trom the 
Uamways were very good, and the lighting undertaking also 
did well. lt is expected that the construction of the exten- 
sen of the trainwavs to Port Seton will be commenced this 
var. Portions of the tramways at Mexborongh and Swinton 
and Torquay have been opened, and the trathe receipts, so far, 
have been encouraging. Both undertakings should be wholly 
completed in the course of the next two months. The progress 
ut the Bo'ness and Carnarvon electric heht undertakings has 
wen maintained During the year a centract for the construc- 
uon and equipment of tramways in the Rhondda Vallev was 
шеф, and the work as well im hand. The following tram- 
мау concessions have been obtained : West Yorkshire (con- 
nating Huddersfield with Halifax); Folkestone, Sandgate. and 
Hsthe; City of Oxford. During the year 51.729 ordinary 
shares of £1 each were allotted, making the total issued capital 
£110.40, and an ола! quotation. on. the. London Stock Ex- 
change was chtamed for the shares of the Company. As the 
Articles of Assocation limit. the directors’ borrowing powers 
to one half of the subscribed capital of the Company, the 
Shareholders are asked to pass the Necessary resolution to ех: 
tend these powers and thus enable the directors to cope with 
the deveinpment of the business. The directors have arranged 
for an is ue of £75,000 in 5 per cent. debentures of £100 each, 
and the shareholders will be given an opportunity of subscrib- 
ng ter these at £98. | 

At the meeting last week, Mr. L. B. Schlesinger, the chairman, 
Who presided, said that the progress of the undertakings in 
Shih the company was financially interested had been very satis- 
latory. The extensions of the Musselburgh system, Which had 
Just been passed, would be commenced. at once, and good pro- 
cress Was being made with the Rhondda Tramways, which it 
was hoped would be completed by the end of the vear. Ar- 
rangements had been made with the South Wales Electrical 
Power Distribution Company for a supply of electrical energy, 
mt unfortunately, owing to the company's. financial troubles, 
the acreement could not be carried out, and they would have to 
bald a power station. of their own. The company had also 
sared tramway concessions in West Yorkshire, Folkestone, 
Sandgate | and Isthe, and Oxford. Arrangements had been 
entered into with the Dolter Company, under which they would 


for à certain period, This system, which had been. laid. at 
Mexboroush, Torquay, and Hastings, wonld be adopted for 
olkestone and Oxford, if the result at the other towns proved 
Milistactory, Мапу Mnprovements had been made in the system, 
ond they believed it would be a commercial success. The com- 
pany had also secured a contract for a tramway between Dews- 
“ry and Odsett, in Yorkshire, for which the capital would be 
Provided by the local authorities, the company managing the 
undertaking for 42 years, taking all the profits, and guarantee- 
т: the interest and ‘sinking fund to repay the borrowed camtal. 
Hs Work wonld be started in the course of the next month ot 
two, The iaterest which the company had taken in local con- 
Чөп syndicates in connection with the various concessions 
ар taking ир а very considerable proportion of the capital for 
the time being, but when the undertakings had been working 
tor а vear or so, there would be substantial profits, and there 
should he no difficulty, if it were desired, in realising all or a 
Portion of their holdings. The £75,000 5 per cent. debentures 
Which the company was about to issue will be offered to the 
shareholders, and secured by a specific charge on investments of 
the company of а certified wale ot not less than £100,000. and 
this will be transferred to trustees, The debentures would have 
4 Posting charge on all the assets of the company, and as among 
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these were £15.C0J) additional in the Torquay Construction 
Syndicate, and eventually £50,000 in the Rhonuda Valley Con- 
struction Syndicate, бош all of which syndicates much larger 
amounts securities. would be received within the next eighteen 
months, at would be seen that the security for the debentures 
was ample, In addition, a sinking tund policy was to be taken 
out in а first-class insurance ottice to provide for the re- 
deinpuion ot the debentures at maturity. The report and 
accounts Were adopted, and a resolution carried increasing the 
borrowing powers to half the subscribed capital of. the company. 

PERTH (W. А.) ELECTRIC TRAMWAYS СО. Ihe annual 
general meeting was held on Thursday, when the report and 
accounts given in our last issue. were adopted. Complaint was. 
made that income tax had to be paid upon £22.00), which had 
been taken trom the profits up to date and expended for capital 
purposes, although not a penny of this had reached the share- 
holders. In view of the Necessity for increased capital ex- 
penditure in the future, the directors are devising a scheme 
Wich will probably take the form of the promotion of an 
auxiliary. suburban company. As an indication of the rapid 
growth of the trathe, the chairman stated that it was originally 
intended to build 17 miles of track, but there were now being 
operated. 26 miles. He thought this was sutlicient justification 
for increasing the capital expenditure. 

SUBMARINE CABLES’ 1RUST.—The report for the year 
ended April 15th shows a revenue of £25,277, and the ех: 
enses £1,162, leaving £24,115, to which is added the balance 
bo forward, making £24.250. After providing £18,627 in 
payment of the coupons, £5,149 has been transferred to the re- 
demption fund, leaving £455 to be carried forward. During the 
year 45 certificates have been redeemed by purchase in the 
open market, with the surplus funds of the trust, at a cost of 
45.149. 

URBAN ELECTRIC SUPPLY CO.—The report for 1906 
shows gross profits of £35,124. After deducting London ex- 
penses, including directors’ fees and debenture interest, the 
net balance available is £22.439. The amount required to 
meet the 5 per cent. guaranteed dividend on the issued capital 
of the company was £32,500, and the sum required for this. 
purpose in excess of the prolits of the company —namely, £10,060 
- -has been dod by Messrs. Edmnndson's Electricity Cor- 
poration under their contract. The difference which had to be 
lound in this connection by Messrs. Edmundson in 1905 was 
£7,000, and in 1904 it was £5,700. The auditors draw atten- 
tion to the fact that no allowance is made for depreciation, 
and nothing has been written off the preliminary expenses and 
the discount, and expenses on the issue of debenture stock, 
Which latter. now stands at £5,900. Under the terms of the 
contract. with Messrs. Edmundson's Electric ity Corporation, pro- 
vision for depreciation must commence this year. 

WARNER ESTATE.- -At the annual meeting on Thursday of 
the Warner. Estate, which owns considerable residential pro- 
perty in Walthamstow, а strong complaint was made as to 
the means of communication. with that part of London, espe- 
cially from the. tramway point of view. It was pointed out 
that there is ап electric tramway system in Walthamstow 
which runs in close proxunity to that of Tottenham and 
Leyton, but no intercommunication takes place. As a matter 
of fact, Tottenham tramways are half a mile away from the 
Walthamstow terminus, but arrangements for constructing a 
connecting link between the two svstems are in hand, and 
bridges are being built over the River Lea for this purpose. 
Mr. Courtney. Warner, who presided, urged the necessity for 
the establishment of a central authority for the control of 
means of communication between the heart of London and the 
suburbs. 

WEMYSS AND DISTRICT TRAMWAYS. At the first annual 
meeting held at Leven last week, it was stated that the total 
receipts for the first four months of the undertaking ending 
December 51st, 1906, amounted. to £4,259, after repaying the 
Kirkcaldy Corporation the fares collected on its line. "[he net 
profit amounted to £665, which it was decided to carry forward. 
The chairman expressed the hope that the dividend on the cumu- 
lative preference. shares would be paid in full before another 
general meeting, The equipment has been added to by four 
new cars. The report and accounts were adopted. 

WILLANS AND ROBINSON.—An extraordinary general 
meeting was held on Friday for the purpose of confirming the 
resolution to reduce the capital of the company from £483,336, 
of which particulars were given in ELECTRICAL ENGINEERING for 
April 4th and llth. 


NEW PUBLICATIONS 


“Journal of the Institution of Electrical Efigineers."' 
No. 182. Vol. 38. Edited by G. C. Lloyd. 
К. N. Spon.) Five shillings. 

"Machine Design.” Hv Charles Н. Benjamin. 
Archibald Constable and Co.) 8s. net. 


April. 
{London : E. nd 


(London : 


Obituary.—We have to announce the death on ТРИЕ 
of Mr. Theodore Julius Hare, chairman of the Baker Street. 
and Waterloo Railway Co. 
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MISCELLANEOUS CITY NOTES 


CHELSEA ELECTRICITY SUPPLY CO.—Mr. H. R. Beeton 
has been appointed director of the Chelsea Electricity Supply 
Company. 

THE GLOBE TELEGRAPH AND TRUST CO.—It has been 
decided to alter the date of the financial year from April cuth 
to May 3lst. In addition to the final dividend on the ordinary 
shares, 8d. per share will be distributed in respect of the month 
of May, representing one-third of the interim dividend of 2s. 
usually paid for the first quarter of the year. 


WEST AFRICAN TELEGRAPH CO.—<A further dividend of 
4s. per share is recommended for the year 1906, making 4 per 
cent for the year. 


MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.—Mr. D. H. Ogley, of Stafford, has been 
appointed assistant lecturer in electrical engineering at the Royal 
Technical Institute, Salford. 


Twenty-one applications have been received for the position 
of electrical engineer to the Clacton Urban District uncil, 
and the following have been selected for final consideration :— 
Mr. Н. W. Everitt (Clacton-on-Sea), R. W. Kemble (Hendon), 
Mr. Fred Williams (Hendon), Mr. W. J. U. Sowter (Bray), 
und Mr. P. Oliver (Plymouth). 

Mr. Thomas W. Bloxam, A.M.I.C.E., has been appointed 
electrical engineer to the Corporation, in succession to Mr. 
V. A. Н. M'Cowen, who has been appointed electrical engineer 
to Salford Corporation. The salary 1s £500 per annum. Mir. 
Bloxam was educated at Cheltenham College, was elected to an 
open scholarship in the Central Institute of the City and Guilds 
of London, 1888, and obtained his diploma there. He even- 
tually took service with the Peninsular and Oriental Steamship 
Company, and made many voyages to India and Australia in the 
capacity of electrical engineer. In 1895 he was appointed elec- 
trical engineer in charge of the electricity works of the Great 
Eastern Railway Company, London. In 1897 he was appointed 
chief assistant engineer at the County of London and Brush 
Provincial Electric Light Company's works, Wandsworth, and 
two years later he was appointed to a similar position to the 
Dover Electricity Supply Company. Nearly eight vears ago 
he was specially chosen as assistant manager to the Belfast Cor- 


poration's electrical undertakings, and since Mr. M'Cowen's 
resignation has been acting chief engineer. 
DISSOLUTION OF PARTNERSHIP.—The partnership 


between George Arthur Yarwood and Charles Clements, carrying 
on business as the British Rheostat Co., 185 Deritend, Birming- 
ham, has been dissolved. Claims to Charles Clements, who 
continues the business. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c.— 
A petition has been filed by K. C. Moran, trading as K. C. 
Moran and Co., electrical engineers and contractors, 80а 
Teddesley Street, Walsall. 

Francis Williams, electrician, of 17 Orchard Road, Bemerton, 
Salisbury, has been adjudicated bankrupt. 

The first meeting of the creditors of the British Electric 
“мпртепё Co., of 265 Strand, London, will be held on May 
14th, at 11.350 a.m., at 55 Carey Street, Lincoln's Inn, London. 


MESSRS. BRUCE PEEBLES AND CO-—The address of the 
Newcastle office of Messrs. Bruce Peebles and Co. has been 
changed to Pilgrim House, Pilgrim Street, the telegraphic and 
telephonic addresses remaining as before, viz., ''Peeblesite, 
vewcastle-on-Tyne," and ''2620 Central." The office will be, 
as before, under the management of Mr. F. B. Sinclair. 


OLYMPIA EXHIBITIONS.—Messrs. C. Larkins and Co., 
electrical engineers and contractors, have been appointed official 
contractors for the carrying out of any work in the erection 
and equipment of stands at the ''Organiser" Exhibition to 
be held at Olympia in July. 


WESTINGHOUSE APPARATUS AT THE IRISH INTER- 
NATIONAL EXHIBITION.—The British Westinghouse Elec- 
tric and Manufacturing Co., Ltd., are exhibiting at the Irish 
International Exhibition in Dublin a 4С0 kw. d.c. compound- 
wound, 230 volt, 550 r.p.m. Generator, direct.connected to high- 
speed enclosed-tvpe engine, made by Messrs. Combe, Barbour, 
and Combe, of Belfast, and a 500 kw. shunt-wound, 500-volt, 
90 r.p.m. vertically-divided generator, mounted between the 
crank-shafts of а cross-compound vertical engine. also by 
Messrs. Combe, Barbour, and Combe. The former machine will 
be used for incandescent lighting and power purposes at the 
exhibition, and the latter for illuminating the dome and main 
buildings. The illuminations are arranged in red and white 
lights, and special Westinghouse change-over gear is in use 
for switching the full load of the generator from one set of 
lights to another. Miscellaneous apparatus. including small 
motors. Cooper-Hewitt lamps. Westinghouse carbon-filament in. 
candescent lamps, Osmin metallic-filament lamps, high-tension 
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oil-break switches with automatic over-load attachments, am- 
meters, &c., are also shown on a stand belonging to Messrs. 
William Coates and Son, Dublin, who are agents for the 
smaller apparatus of the British Westinghouse Electric and 
Manufacturing Co. | 


SWITCHES FOR CONTROL OF GROUPS OF 
LAMPS | 


ESSRS. A. P. LUNDBERG AND SONS have develo 
M a series of switches for the convenient control of a number 
of lamps from one or two switches, so that any desired pro- 
portion of the lamps can be turned on or off. These switches 
resemble the ordinary tumbler switch in outward appearance, 
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Fic. 1.—ARRANGEMENT OF SWITCHES FOR CONTROLLING EIGHT 
LIGHTS. 


except for the much more satisfactory method of attaching 
and locking the cover, but internally consist of three patterns, 
namely : Duplex, or ‘two-way and off," “all or part and off," 
and ‘‘series parallel and off." All these varieties сап be made 
up in the surface, flush, or suspension types. Amongst the many 
a uses to which these switches 
may be put are the control 
of radiators with a number 
of lamps, or the variation 
of the number of lights in 
use on electroliers. An ex- 
ample of the way in which 
two switches of the ‘‘ whole 
or part and off” pattern can 
be used to switch on any 
number of a group of eight 
lamps is given in Fig. 1. 
Similar arrangements can, of 
course, be used for four, five. 
six, or seven lamps. Amongst 
the applications of the ' al: 
or part and off” switch is 
the control of а five-light 
electrolier and a group of ad- 
ditional lights at another 
| part of the room. By the 
use of only two switches any number of the electrolier 
lights can be put on without the additional lights, or the 
additional lights can be used in conjunction with one. three 
or five electrolier lights, giving, as before, eight combinations. 


Fic. 2.—FtusH ТҮРЕ 
SWITCH. 
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Other combinations can be made by using lamps with one small 
filament and one large filament, and the ''series parallel and 
off" switch can be used to put two lamps in series to obtain 
a subdued glow, in addition to other combinations. Figs. 2 and 
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Fic. 3.—'' WHOLE oR PART AND OFF” SWITCH. 


3 show the working parts of two varieties of this series of 
switches. Other specialities of the firm include conveniently 
arranged designs of two, three, four, and five-way ceiling roses. 


NEW COMPANIES 


“CERTUS” .GEARLESS CO.—This Company has been 
formed with a capital of £500 in £1 shares, to adopt an egree- 
ment with E. H. J. C. Gillette, to acquire and exploit inven- 
tions and to carry on the business of electrical engineers, makers 
of electric tramcars, &c. Мо initial public issue. Registered 
office, Inverness Works, Staines Road, Hounslow. 


GRAISLEY FOUNDRY CO.—Registered with a capital of 
£3,000, in £1 shares, to carry on the business of iron and brass 
founders, including electric fittings and castings. 


INTERNATIONAL WORKS CONSTRUCTION CO.—Regis- 
tered with a capital of £200,000 to construct, maintain, and work. 
among other things, electric generating stations. The first sub- 
scribers are J. M. Sing, bord Drogheda, G. S. Fort, A. Trendall, 
W. E. Pease, T. Bell, and G. Musgrove. 


SHIELDS CONSTRUCTIONS SYNDICATE.—This Company 
has been registered with a capital of £5,000 in 4,500 ordinary 
shares of £1 each, and 20,000 deferred shares of 6d. each, to 
undertake the construction and equipment of light railways, tube 
railways, or tramways. No initial public issue. 


W. R. SYKES INTERLOCKING SIGNAL CO.—Registered 
with a capital of £50,000 to adopt an agreement with a company 
of the same name, registered in 1899 for the carrying on of that 
business at Clapham, and also to carry on the general business 
of signal manufacturers, telephone, telegraph, electric, and 
mechanical engineers, &c. The first subscribers are W. R. 
Sykes, G. H. Sykes, W. R. Sykes, junior, E. W. Leest, E. Anson, 
W. Ives, and P. G. Busby. No initia] public issue. Registered 
offices, 26 Voltaire Road, Clapham, S.W 


Electricity Works Vibration.—Judgment was delivered last 
week by ле judicial committee of the Privy Council in the 
action against the Demerara Electric Co. by certain residents 
to restrain the company from causing a nuisance by vibration 
at its generating station. The action is an appeal from a judg- 
ment of the Supreme Court of British Guiana of March 3lst, 
1905, and we gave the argument іп the present ap- 
peal in our issue for February 14th. The Supreme 
Court awarded ап injunction restraining the company 
from creating a nuisance by noise and vibration of the 
generating station to the owners or occupiers of their houses, 
and the company was ordered to pay $100 to each of the 
residents. The defence of the company was that if any noise 
was caused, they were protected by statutory authority that 
the company is compelled to maintain a continuous supply of 
electrical energy, and that if any nuisance was created, it was 
so slight as to be amply compensated for by the damages. The 
judicial committee of the Privy Council in their judgment 
concurred in the decision of the Supreme Court, and dismissed 
the appeal, but without prejudice to any application which 
may be made to the Supreme Court for the suspension of the 
injunction. 


CATALOGUES AND PAMPHLETS RECEIVED 


ARC LAMPS.—Two new leaflets recently issued by the General 
Electric Company give particulars of the Angold shuntless and 
Angold miniature continuous-current arc lamps. These lamps 
entirely avoid troubles caused by shunt coils burning out, and 
will run in parallel on 100-125 volts or two in series on double 
that voltage, as the lamps for parallel and series working are 
exactly the same. Line resistances are included in each lamp, 
so that they are complete and ready for connecting to the cir- 
cuit. They are usually supplied in the ''single enclosure ' type 
for indoor or outdoor use, but can be doubly enclosed if re- 
quired. The miniature lamp has only just been placed on the 
market, and embodies all the features of the standard shunt- 
less lamp in one of small dimensions and low current. The over- 
a length is only 16 inches, and it is made in the 3-ampere size 
only. 

ELECTRIC LIGHT WIRES AND CABLES.—A new list from 
the India Rubber, Gutta Percha and Telegraph Works Com- 
pany, Ltd., deals with electric light cables and wires made in 
accordance with the standards of the Cable Makers’ Associa- 
tion, and includes single and twin cables of various types wth 
vulcanised rubber insulation in the 300, 600, and 2,500 megohm 
grades, pure rubber insulated flexibles and other wires and 
cables and fitting wires. А separate special price list deals 
with some other patterns of concentric and high-tension cables, 
flexible conductors, and cords, including some special types for 
use on automobiles. 

ELECTRIC THERMAL BATHS.—Messrs. O. C. Hawkes, 
Ltd.. whose well-known heating stoves constructed on their 
patent induced draught system of electric heating have been 
already referred to in these columns, have just issued a cata- 
logue dealing with another direction in which the firm have 
specialised in electric heating. ‘The thermal bath, which :s the 
subject of their latest publication, consists of a wooden cabinet 
of the usual form, with a glazed interior with an adjustable 
seat. The heater is fixed to the floor and protected by a metal 
cover, and a tray which stands on the heater is provided to hold 
water or any antiseptic or other material of which the vapour 
18 required. A thermometer is placed in full view of the occu- 
pant of the bath, and the heat is controlled by a couple of 
switches within easy reach inside. The whole apparatus can be 
easily taken to pieces for transport. The advantages of electrical 
over any other form of heating for appliances of this nature 
from a uygienic point of view are emphasised, particular atten- 
tion being called to the sterilisation of the current of air passing 
over the heating coils and exposed to their full temperature. 

" GENERAL ELECTRIC" PUBLICATIONS.—Instead of 
issuing monthly ‘‘ Progress Sheets," as has been done in the 
past, the General Electric Company have now decided to issue 
a quarterly publication entitled 7'Àe '' General" Electrical Pro- 
gress, the first issue of which is already to hand. A detailed 
description is given of the new line of ''Witton'' controllers 
and resistances, referred to in ELECTRICAL ENGINEERING, April 
4th, page 608, followed by a complete list of the various cata- 
logues and other publications now in issue by the different de- 
partments of the firm. Some notices of various novelties in the 
switch and electric lighting, bells and accessories, telephone, con- 
duit, instrument, motor-car accessories, and fixtures’ depart- 
ments are given. 

INDICATING WATTMETERS.—A pamphlet from Messrs. 
Everett, kdgcumbe, and Co. deals with this firm's dynamometer- 
type wattmeters for continuous and alternating currents, which 
were described in ELECTRICAL ENGINEERING, January 24th, page 
174. These instruments are made in two forms, viz., the 
“Standard”? and the ‘‘ Industrial’’ patterns. The Industrial 
pattern will be found suitable for all ordinary cunditions usually 
met with in practice, and a curve is given in the pamphlet show- 
ing the result of tests made at the National Physical Labora- 
tory, indicating that the error due to variations in power-factor 
down to 0°25 does not exceed +1 per cent. In the Standard 
pattern higher accuracy can be obtained when used on all power- 
factors down to about 0'1. These indicating wattmeters are 
made in four distinct patterns, viz., round, edgewise, sector, and 
portable. Each of these patterns is made in various models 
for use on single or polyphase circuits, balanced or unbalanced 
loads. Altogether there are ten different models. The Standard 
Portable pattern will be found extremely useful for general all- 
round testing or as a laboratory standard. In order to ensure 
accuracy in reading, the pointer in this instrument is placed on 
edge and a mirror is fitted in the same plane as the scale. This 
instrument can be used either in the vertical or horizontal posi- 
tion. We are informed that indicating wattmeters can also be 
supplied of the astatic pattern if desired, and these are recom- 
mended where very intense stray fields are likely to be met 
with. 

MULTIPOLAR DYNAMOS.--A new list from Messrs. Mather 
and Platt, of Manchester, deals with the latest type of multi- 
polar continuous-current dynamos of this firm. The standardised 
series consists of nine types of certain armature diameters, each 
of which is made in several different core lengths. Tables of 
outputs with standard windings are given for each size for 110, 
220, 440, and 550 volts at a number of different speeds. Special 
features of the design are the use of steel poles cast in 
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one with the voke-ring (except the larger sizes), and specially- 
shaped laminated pole-shoes designed to provide for uniformity 
of magnetic flux, and to give fixity of lead under varying load. 
The outputs listed range up to 1,200 kw. at 230 r.p.m. 

FANS.—Opportunely with the indications of the approach of 
warm weather, Messrs. Veritys send us their revised lists of 
electric fans. Опе list deals with the ‘‘Typhoon’’ type of table 
tan, which may be tilted or swivelled in any direction, so that 
the fan becomes a desk, wall, or ceiling fan, at will. In this 
year’s pattern an improved type of brush gear, as approved by 
the Admiralty. The other catalogue deals with “Aston ” venti- 
lating fans, in sizes from 12 in. to 20 in. diameter. The fans 
are now all fitted with Hoffman ball thrusts and grease lubrica- 
tion, rendering them equally suitable for horizontal or vertical 
positions, and run at a compaartively low speed, so that they are 
silent in action. ` Various accessories for use in connection with 
the fans are also listed. 

SELF-CONTAINED ELECTRIC DRILLS AND GRINDERS. 
—A new list from the Armorduct Manufacturing Company, Ltd., 
devoted to auxiliary machine tools, contains illustrations, parti- 
culars, and prices of the well-known series of ‘‘ Little Hustler "' 
variable-speed breast drills, angle post drills, and hench drills, 
which are extensively employed in a number of shipbuildin 
yards and engineering works. Jn these machines shunt-woun 
motors are employed, and the different speeds are obtained by a 
snecial gear. Other features of the design are the employment 
of an aluminium alloy for a!l non-magnetic parts to save weight, 
and the provision of a ball-bearing to take up the thrust of the 
drill. An automatic cut-out is provided in the adapter top 
which stops the motor when an excessive overload is applied, 
and automatically restarts the tool when the low pressure is 
reduced to the normal. A three-phase type is also made. 
Another useful line of tools which the company have more re- 
cently introduced consists of a series ої hand and bench grinders, 
consisting of a grinding or polishing wheel mounted directly on 
the spindle of a motor similar to that employed in the drilling 
outfits. The hand machines will be found particularly useful 
for heavy castings and bulky articles which, where a tool of 
this description is not available, have to be hand-worked at very 
considerable expense. 
similar manner to that used in the case of breast drills. A 
strong handle is attached to the head of the machine, and the 
neck supplies the second hold. The operator is protected from 
the emery or buffer wheel by a shield. The bench grinders are 
preferable to the ordinary fixed type, as they occupy very little 
space, and can be mounted upon апу suitable support or to a 
wall, and can be mounted on the ordinary slide-rest of a lathe. 
These grinders are suitable for exterior and interior grinding 
work, particularly for the latter on account of their neck dis- 
tance, and they are extensively employed for the interior grind- 
ing of cylinders, shells, and hollow work generally. The con- 
struction is such as to admit of exact attachment on the support 
and thus very accurate and concentric work is assured. Excel- 
lent diagrams showing the construction of the machines and full 


The motor is actuated by a switch in а, 


It will be understood, then, that the concrete retaining walls, 
built to a height level with the controlling works dam, gradu. 
ally rise in height from a few feet at the controlling works to 
40 feet at the power site. Similarly the excavation grows less 
as the power site is approached. 

The power house, controlling works and the ship lock, placed 
side by side, form the dam across the channel. The power 
house is 585 feet long, 70 feet wide and 47 feet high. The 
retaining walls of the channel are 40 feet high, and, therefore, 
will bring the water level near the top of the building on the 
receiving side, giving a fall of 34 feet to the turbines, which 
furnish* the power. These turbines are located in chambers 
at the floor level, and discharge through chambers to the tail 
race. 

The movable-crest dam or controlling works joins the power 
house to the east. This part of the dam is for the purpose 
of regulating the flow of water in the canal. When the plant 
is completed, the present controlling works at Lockport will 
be abandoned. 

The power house is absolutely fireproof, no combustible 
material being used in construction. The building is de- 
signed to receive eight 4,000-kilowatt alternators апа three 
exciters of 250 kilowatts capacity each, the generators and 
exciters being each direct-connected to water-wheel units of 
the Wellman-Seaver-Morgan make. 

At present four of the generator units and two exciter sets 
are being installed. This will give an initial output of 20,0C0 
horse-power, which will be available soon. Preparations are 
being made for setting up the fifth unit, and the other three 
will be installed as required, bringing the capacity of the plant 
up to 40,000 horse-power when completed. 

The generators now being installed are of the Crocker-Wheeler 
make, and are designed for three-phase 60-cycle alternating 
current at 6,600 volts. From this pressure the current will be 
stepped up to 44,C00 volts for transmission to the Chicago 
sub-station, where it will be transformed down to 12,000 volts 
for distribution to further local transforming points. 

The entire north half of the power house, 585 by 35 feet, is 
devoted to the generators and exciters, the waterwheel for 
each machine being in a chamber adjoining. ‘The south half 
of the main building contains the switch-boards, transformers, 
'bus-bars, oil switches, circuit-breakers, lightning arrester-ap- 
paratus, &c. It has three floors or galleries. 

Material is now being distributed along the canal for the 
transmission line to Chicago. The line will consist of two 
circuits of aluminium wire, either circuit having ample capacity 
to transmit the full load. Galvanised steel poles, 60 feet high, 
will be used, set in concrete foundations. 


directions for their use and care are given in the pamphlet. 

TESTING OF INCANDESCENT LAMPS.--A circular from 
the Westminster Electrical Testing Laboratory deals with the 
importance of testing samples from large batches of incandescent 
lamps for candle-power and energy consumption, and suggests a 
form of specification which should be employed in ordering 
lamps to comply with the tests proposed. А scale of charges 
f^r carrying out these tests 1s given. 


Electrical Surveyors’ Society.—A meeting of the above newly- 
formed society, which consists of the experts attached to the 
various fire insurance companies, was held on April 29th. Mr. 
SN. G. Castle Russell presided, and was supported by the hon. 
secretaries, Mr. Bertram Chatterton and Mr. Arthur C. Cock- 
burn, and a large attendance of members. <A discussion took 
place upon the question of earthing metallic conduit wiring svs 
tems. The opinion of the meeting was taken, and it was 
unanimously agreed that efficient earthing of metallic conduit 
systems throughout their entire length was advisable. 


POWER PLANT ON THE CHICAGO DRAINAGE 
CANAL 


SHORT account of the large hydro-electric power station 
А which is approaching completion on the Chicago drainage 
canal is given in a recent number of the Western Electrician. 
The canal was primarily planned to afford an outlet for Chicago's 
sewerage system, so that Lake Michigan, the source of water 
supply, would not be contaminated, as would be the case in 
the natural order of events, and permission was obtained from 
the United States Government to divert 10,000 cubic inches of 
water per second from Lake Michigan irito the Chicago River, 
reversing the tlow of the river. А scheme was, however, worked 
out for the utilisation of the large Ном of water for generating 
electric power, and three years ago work was commenced at a 
point about 1j miles south of Lockport, somewhat over 30 
miles south of Chicago. ‘There are many features of interest 
about the plant, among them the power house itself, the dam, 
the ship lock, and the great channel wall necessary to get a 
fall of 34 feet at the waterwheels. 

When the water-power project was begun, the canal ended 
at the controlling works at the north line of Lockport. From 
this point there is a gradual fall to the south, and surveys 
proved that by slight excavation for a distance below the con- 
troliing works and the construction of powerful concrete con- 
taining walls between which to conduct the water of the canal 
a suflicient fall could be obtained at a distance of 14 miles, and 
at that point the generating plant was located. 
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SUMMARY 


SoME results of tests of one of the 8,500 kw. turbo 
alternators in the Carville Station of the Newcastle- 
on-Tyne Electric Supply Company, show remark- 
ably low figures for steam consumption. The con- 
sumption at full load was 13°19 lb. per kw.-hour, 
with a vacuum of 29°03 in. and 120° Е. of superheat. 
(Page 826.) 


THE Administrative County of London and District 
Electric Power Bill has been withdrawn. The second 
reading of the London Electric Supply Bill has been 
fixed for Tuesday, May 28th. The London County 
Council Electric Supply Bill came up for second read- 
ing on Thursday, when there was a prolonged debate, 
mainly upon the proposal to lease the powers of the 
Bill to private enterprise. The Government view, as 
expressed by Mr. Lrovp GkEoncGE, President of the 
Board of Trade, was that the Bill should be allowed 
a second reading, and then dealt with on its merits by 
a Select Committee, as usual. Strong objection is 
being taken to this course unless an undertaking is 
given that the terms of any lease are to be submitted 
to Parliament beforehand. (Pages 862 and 827.) 


BEronE the House of Commons Committee dealing 
with the Radio-telegraphic Convention of 1906, on Tues- 
day, evidence was given by Capt. BETHELL and Mr. 
BABINGTON SMITH, contradicting many of the state- 
ments made in evidence by Mr. Н. Сотнвевт HALL, 
managing director of Marconi’s Wireless Telegraph Co. 
(Page 827.) 


THE following books are reviewed in this issue :— 
'* Gas and Oil Engines,” by Horace Allen; '' Electricity 
in Mining,” by Sydney F. Walker; “ The Technical 
Year Book,’’ edited by A OF Kelly and C. W А 
(Page 829. ) 


THE annual report of the Stepney Electricity De- 
partment, records a further diminution of working 
costs, which, not including capital charges, now amount 
to 0:984. per unit. The accounts are analysed in an 
article on page 830. | 


Tur second of the series of articles by Messrs. Н. M. 
Новлнкт and A. G. Егиз on the nosey of alternators; 
as influenced by the rated speed,{deals with machines 
of moderately large rated output, and considers the case 
of а 8,000 k.v.a., 11,000 volt, three-phase alternator, 
for various speeds, and corresponding numbers of poles 
for 25 and 50 cycles. The general conclusion drawn is 
that the cost and quality of the design does not depend 
so much on the aetual rated speed аз on the number 
of poles associated with the speed. Ап interesting 
point brought out is that in the case of 25-cy cle 
machines of the above output there. is no saving in 
cost obtained by adopting a two-pole design P: 1, 500 
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r.p.m. over the four-pole type for 750 r.p.m., while the 
latter is preferable, from both electrical and mechanical 
standpoints. | In the next article of the series, machines 
of large siz& will be considered. (Page 881.) 


. А LETTER from Mr. W. FEnNIE contends [contrary to 
the statements made by several speakers in the recent 
discussion on Mr. RocERsoN's paper on ‘‘ Underground 
Mains,” that 3-core cable should be cheaper than three 


single cables for 3-wire distributing networks. Не 
quotes figures in support of this contention. (Page 


836.) 

FoLLowING our descriptive article of April 11th, 
some additional details are given of the City and 
South London Railway extension to Euston. The 
signalling arrangements are described, as also the new 


all-steel rolling stock supplied by the Brush Co. The 
extension was formally opened on Saturday. (Page 


837.) 


Tue electrie ambulance system of the City of 
London, which was described in ELECTRICAL ENGIN- 
FERING of April 11th, was formally inaugurated last 
Monday by Sır ALFRED NEw TON, chairman of the Ро. 
lice Committee of the Corporation of London. (Page 
838.) 


THe paper of Messrs. В. S. Conex and G. M. 
SHEPHERD, submitted at last Thursday's meeting of 
the Institution of Electrical Engineers, on ‘‘ Telephone 
Transmission Measurements," described results ob- 
tained in the investigation laboratory of the National 
Telephone Company, and embodied methods of mea- 
suring frequency, distortion, attenuation, current. and 
power of telephone waves, and also line and instru- 
ment mipedances. Oscillograms were given, showing 
the changes in wave form in transmission, the curves 
being analvsed to show the percentage of each har- 
monie received, and the influence of spacing of 
“loading ’’ coils upon articulation was discussed. А 
mathematieal theory of telephonie transmission was 
given in an appendix. "The discussion was opened by 
Mr. A. CAMPBELL, who showed some experiments on 
the quantitative measurement of sound. Mr. J. E. 
RiNGsBURY discussed the essential differences between 
consonant and vowel sounds. The next speaker was 
Major O'MEgana, who referred to the value of oscillo- 
graph records as forming the ‘‘ indicator diagram ” of 
the telephone. The nature and causes of the attenua- 
tions produced were spoken of by Mr. J. ELTON 
YouxG, and the various differences shown between the 
oscillograph records in the paper, and those which 
he had himself given in 1905, were pointed out by 
Mr. J. Gavey, who also dealt with the effects pro- 
duced on articulation by the suppression of the higher 
harmonics, and the question of ‘ loaded ”’ long-dis- 
tance lines. Another speaker was Mr. J. G. HiLL, 
wlio asked for some further information on one or two 
points. Lhe discussion was adjourned. The first part 
of the paper dealing with changes in wave form in 
transmission, the highest important frequeney and 
the relation between the sent and received waves on 
short cable lines, is given on page 839. 

Tre discussion on Prof. Scuwarrz’s recent Institu- 
tion Paper on “flexibles " and the testing of rubber 
IS reported on pages 841 to 844. 

AT the end of the second year's working of the Hull 
Corporation telephone department, on March 31st last, 
the capital expenditure was £31 10s. per subseriber, 
and £24 8s. per telephone station. The average ex- 
penditure out of revenue during the year was £4 16s. 
per subscriber, or £3 15s. per telephone station. in- 
cluding interest and sinking fund charges and rovalties. 
(Page 844.) 

Ix the House of Commons on Thursday, the Post- 
niaster-General made an interesting statement with 


regard to the work of the Post Office during the past 


year, particularly with reference to telegraphic and 
telephonie communication. He suggested that many 
of the complaints as to lack of facilities were due to 
the refusal of local authorities to grant the necessary 
wayleaves. (Page 844.) 

SOME notes from our Cape Town correspondent record 
the doings of the Cape Town Local Section of the 
Institution of Electrical Engineers, of which Mr. J. 
P. Epwarps, Chief Electrician, G.P.O., has been 
elected Chairman for the ensuing session. Notes are 
also given on the controversy in Cape Town regarding 
the proposal of the City Council to hire out and main. 
tain motors, and the much debated Engineers' Registra- 
tion Act. Other subjects dealt with are the effects of 
the competition between the Cape Town Tramways and 
the Sea Point Railway, and the latest developments in 
street lighting in Cape Town and elsewhere in the 
Colony. (Page 845.) 

А NEW American preparation of asbestos сап 
be worked like wood, but is said to have strength and 
insulating properties rendering it suitable for construc- 
tion of switch panels and similar purposes. (Page 
845.) | с 

А NEW form of alternating current no-voltage relay 
fitted with a time element device is described in an 
article on page 846. 

THE directors of Callender’s Cable and Construction 
Co., Ltd., report an increase in business, and declare 
a dividend of 10 per cent. and a bonus, in spite of 
the waiting policy of customers, owing to the high 
price of copper and the uncertainty with regard to 
the future copper position. Large contracts have been 
executed in the colonies and abroad. (Page 846.) 


AN example of а special industry in which consider- 
able advantage is found in the adoption of electrical 
driving is to be found in the cement works of Messrs. 
CASEBOURNE AND Co., at West Hartlepool. (Page 847.) 


А COMPACT portable photometer, suitable both for 
illumination and candle-power measurements, eon- 
structed by Messrs. EVERETT, EDGCUMBE AND Co., from 
designs by Mr. А. P. Ткоттек is described in an 
illustrated article on page 849. 


Mn. C. О. Bastian described а simple arrangement 
of leading in wires for incandescent lamps at the last 
meeting of the Glasgow Local Section of the Institution 
of Electrical Engineers. (Page 851.) 


UxpER Electrochemistry the Aussig Bell Process for 
the electrolysis of alkali chlorides is described, а пел 
21-ton Kjellin electric induction furnace recently m- 
stalled at the Roechling iron and steel works n 
Voelklingen, Germany, is referred to, and an article 
upon the distillation of alloys in the eleetrie furnace. 
by Moissan, is abstracted. (Page 852. 

Usper Electrical Science there appear notes on a 
proposed standard of radioactivity, on a method oí 
improving the readings of the percentage bridge, on a 
spectrum of Röntgen rays, and on the Royal Society 
Conversazione. In the papers abstracted in the Con- 
tinental section, B. Mowascen discusses the losa in 
dielectries exposed to an alternating E. M.F. H. 
ABRAHAM proves that the accustie efficieney of the tele- 
phone is less than 0-1 per cent. Н. Решат works out 
a new method of investigating the charge апа size of 
electrolytic ions. F. BkavrARD has obtained. Бу a new 
method, extraordinarily low specifie inductive capacities 
for water and ice. 

THE new patent specifications abstracted in the cur- 


rent issue include one by the B. T.-H. Co., Whick 
describes a system of winding and working for single- 


phase motors of the commutator variety. GREENWeop 
and Brown are the patentees of a system of mMmountinz 
the motors and driving the wheels of electric road vehi. 


cles, while a specification by COLLIE covers RAN anto- 
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matie device for lowering a trolley pole, in the event 
of its leaving the trolley wire. Other noteworthy speci- 
fications are those of ScHATTNER for electric fuses, 
BrrGuunxp and others for microphones, and Livine- 
STONE and another for station indicators for traincars. 
(Page 854.) 

Ir will be realised from our Stock and Share List 
that the shares of the Central London Railway have 
shown a considerable drop in price; this is attributed 
to the decision of the directors not to revise the system 
of fixed fares. (Page 855.) 

Tur draft Charter of the Imperial College of Science 
and Technology has been drawn up. The new college 
will incorporate the Royal College of Science, the Royal 
School of Mines, and the Central Technical College. 
It is to be controlled by a strong representative gov- 
erning body, whieh will include nominees of 
the Crown, the Board of Education, the Uni- 
versity of London, the London County Council, 
the City and Guilds of London Institute, and repre- 
sentatives of all the great engineering societies. For 
the present it is proposed that the new college shall 
be considered to be a ''school'' of the University of 
London. (Page 861.) 

Verity’s, Lro., have brought out a new form of 
enclosed fuse. (Page 862.) 

Locau Notes, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, and other 
notes, will be found on pages 857-862. 


THE results of tests of steam consumption of one 
of the 8,500 kw. turbo-alternators in the Carville 
station of the Newcastle-on-Tyne Electric Supply Co., 
Ltd., which we are able to give this week, probably 
form a record for any class of steam-driven generating 
machinery. It is of interest to compare the figure of 
13:189 lb. per kw. hour, obtained at the most econom- 
ical load, with the figure given by the Hon. C. A. 
Parsons, in March, 1905, before the House of Lords 
Committee, presided over by Lord Camperdown, in 
connection with the Administrative County of London 
and District Electric Power Company's Bill of that 
vear. The figure then given for the consumption of 
machines of the same size at Carville was 15:4 lb. 
per kilowatt hour. The present result not only far 
exceeds this, but is practically as low as the estimated 
figure of 13 lb. given at the same time for the pro- 
posed 10,000 kw. machines, & figure then regarded as 
extremely optimistic. A glance at the curves will 
show that not only is the full-load efficiency remark- 
able, but that for both overloads and partial loads the 
economy is well maintained. In considering these 
figures it should be realised that the tests were not 
those carried out at the turbine makers' works, on & 
new machine, but were made on a generating set, 
which had been subjected to over six months' hard 


. work. 
——————— 


ELECTRICAL manufacturers who are complaining of 
the bad state of the electrieal industry should derive 
some comfort and learn a lesson from the annual report 
of Callender's Cable and Construction Co., Ltd., which 
we publish this week. The directors point out that the 
high price of copper aud the uncertainty as to the 
future in this respect have induced buyers of cable to 
adopt a waiting policy, and only to order cable that is 
absolutely necessary for extensions. А possibility of 
legislation affecting electrical supply has had its 
effect in postponing new undertakings, and the diff- 
culties which have attended the operations of soine of 
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the electrie power companies has also had its effect 
in restricting demand for cable. Notwithstanding all 
this, Callender’s Cable and Construction Co. has 
earned a larger income than in the previous year, 
has made a large appropriation for depreciation, and 
declares a dividend of 10 per cent. with а bonus. 
The secret of this success is foreign and colonial work, 
and we cannot be too insistent in urging manufacturers 
of every class of electrical plant and material to devote 
more attention to securing colonial orders. Prefer- 
ence, both in the fiseal and the purely literal sense, 
is given to Dritish-made goods by our cousins in the 
Colonies, and, moreover, when it is a question of 
exeeuting contracts in the Colonies and other distant 
countries there can be no doubt that the Britisher, 
by ability and temperament, is at а great advantage, 
compared with engineers of other nationalities. Our 
register of subscribers convinees us that not only do 
the Colonies take а great interest in electrical engin- 
eering matters at present, but that this interest is 
partieularly directed to British electrical engineering. 
We are assured in our conversation with engineers 
on this side who are in touch with Canadian work, that 
there is a great deal to be done in that country, and 
that the British manufacturer should have а good 
chance against the American in many directions. 
Again, so far as South African work is concerned, а 
glance at our correspondent's notes on another page, 
under the characteristic heading of ‘‘ Electrical 
Energy at the Cape,’’ will show that engineering work 
of all classes is now considered of such importance that 
it has been proposed to pass an Act of Parliament 
providing for the compulsory registration of all persons 
desirous of practising as engineers in the Colony. 
There are, in fact, plenty of signs that the future of 
electrical engineering is in the Colonies, and the 
new countries in distant continents. 
— 

ALL engineers will learn with approval that the 
foundation Imperial College of Science and Tech- 
nology, or to use the briefer title which is sure to 
find acceptance, the Imperial College, has now come 
within the region of practical politics, and that a 
draft Charter has already been drawn up and laid 
before His Majesty in Council. However efficient 
may be the present technical colleges and the engineer- 
ing faculties of the universities of this country, there 
can be no doubt that we shall be benefited to an 
incalculable extent by an institution, founded for the 
express purpose of providing the necessary specialised 
training for those destined to fill the leading positions 
in our industries, recognised and subsidised by the 
Government, and supplied with adequate funds for 
earrying out this object. The question, which gave 
rise to considerable contention in the early days of the 
project, whether the College should be under the con- 
trol of the University of London or should be abso- 
lutely independent, may be set aside as a mere detail 
in administrative organisation, for the governing body 
of the Imperial College will be so strongly constituted 
that it becomes almost a matter of form whether the 
nominal head is or is not the Senate of the University. 
By the arrangements set out in the draft Charter, the 
work of the College will start almost immediately, 
combining, consolidating and supplementing the 
three existing colleges in South Kensington. We trust 
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that a large proportion of the funds available will 
be devoted to strengthening the teaching staff of these 
colleges, not only by additions to what may be called 


the rank and file of the lecturers and demonstrators, ~ 


but also by the appointment of men with wide experi- 
ence in the engineering industry, to fill the highest 
positions on the staff. There are now so many Uni- 
versities in this country which provide sufficiently for 
students whose training is to be of a more academic 
nature, that the governing body of the Imperial Col- 
lege need have no hesitation in framing its programme 
frankly on utilitarian lines. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MAY 16th. | 
Institution of Electrical Engineers. К. 
8 p.m. Meeting at the Society of Arts, John Street, Adelphi, 
when the discussion on Messrs. Cohen and Shepherd’s 
aper, ''Telephone Transmission Measurements," will 
e concluded. 
SATURDAY, MAY 18th. 


Junior Institution of Engineers. 


3 p.m. Visit to the scientific instrument works of Messrs. 


W. Е. Stanley and Co., and the Stanley Technical 
Trade Schools, at South Norwood. 


THURSDAY, MAY 23rd. 


Institution of Electrical Engineers. 

8 p.m. Meeting at the Society of Arts, John Street, Adelphi, 
when the following papers will be read :—(1) “The 
Present State of Direct Current Design as Influenced by 
Interpoles," by F. Н. Page and F. J. Hiss. (2) “ Hot- 
wire Wattmeters and Oscillographs," by J. T. Irwin. 


FRIDAY, MAY 24th. 


Vorth-Hast Coast Institution of Engineers and Shipbuilders. 

p.m. General meeting at the Literary and Philo- 

sophical Society, Westgate Road, Newcastle-on-Tyne. 

Included in the business of the evening is a paper on 

Some Experiments on the Magnetic Character cf 
Vessels,” by Capt. W. Bartling. 


| Royal Institution. 
9. p-m. Evening Discourse by Prof. J. A. Fleming, F.R.S., 
on “ Recent Contributions to Electric Wave Telegraphy.”’ 


TEST OF A 3,500 KW. TURBO-ALTERNATOR 


Al of tests of one of the four 3,500 kw. 
/ ‚ Parsons turbine alternators, at the Carville Power 
Station of the Newcastle-on-Tyne Electric Supply Co., 
Ltd., have just been completed by Mr. C. Н. Merz's 
staff. We are able to publish some of the results 
thro he courtesy qf Messrs. C. A. Parsons and 
Co.] The trials were made after the machine had 
been at work for over six months, and the results 


- ' obtained, viz.: 13:189 lb. of steam per kw. hour, is 


| certainly remarkably good, and most probably esteb-. 
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‘bine. 
Tests were made at the following outputs :—No load, unex- 


x 


cited (4 hour), no load, excited (4 hour), 2,000 kw. (1 hour), 
4,000 kw. (14 hours), 6,000 kw. (4 hour), 5,000 kw. (1 hour); 
and the loads were kept as constant as possible throughout by 
means of the exciter field rheostat. 

The weight of condensed steam was measured by the сош- 


` pany's tank and weight idge, which had on the day previous 


to the test been calibrated. The vacuum was measured at the 
turbine exhaust chamber by a mercury column. Steam tempera- 
ture and pressure were taken at the turbine stop valve. The 
speed was taken by tachometer. In the final consumption results 
only the actual output of the generator has been taken into 
account, no deduction being made for any auxiliaries. The field 
current of the exciter was supplied from an entirely inde- 
pendent source, but apart from this the machine provided its 
own excitation. The neutral point of the generator windings 
was disconnected from earth, and the three phases were loaded 
by means of a water resistance. The output of the machine 
was measured by a special wattmeter, and by the switchboard 
integrating wattmeter. The current was measured by a special 
ammeter connected to the same current transformer as the special 
wattmeters, and by the switchboard ammeter. These instru- 
ments were connected in different phases, giving a balance cf 
load between phases. An ammeter was also placed in the 
exciting circuit. The switchboard voltmeter, indicating watt- 
meter, and power-factor meter were in circuit, and were read 
every five minutes to check the accuracy of the wattmeter. The 
special instruments and the switchboard integrating wattmeter 
were all carefully calibrated both before and after the test, and 
corrections were made in the measured output in accordance with 
the mean of the observed errors at the before and after cali- 
brations. A whistle was sounded at the commencement and 
finish of each test, the first reading being immediately taken 
at the whistle, and thereafter at intervals of five minutes. The 
lift pump discharge valve was at the signal closed to the hot- 
well and opened to the weigh-tank. 

The following table gives particulars of the results of the 
tests, which are also plotted in the accompanying figure :— 


At 
x Steam Turbo Water. 
» КУ Exhaust 
z 3 ———ÁÀ— PASE Е E ERES 
jor] 1 š Ее > " . * 
&| £ EMO Med n qs uw Ё 
= ы 4 : • * e ae EE = x ы 
с |8 E Р | беге | EE с = ы“ bg 
Als = z |22] E |= | 3A | 9 & a 
2E g 2 |3| XR | 8 5 s А Е 
Ф =. Es D „ә 2 24 e& o 5 
в |= = | ze mS Ф o > E -d ©; 
саа СР ыг = |__| —— 
1| 3 | Noload |180 | 460 | 80 '1,200] 28°875 | 1,835] 3,670 — 
not excited 
2| )^| Noload |211 4533. 61 n 28:95 9,603 | 5,200 — 
excited, | | 
311 219287 |202°4 | 492°1 | 108 "T 20°036 | 231,836 | 1,836 74.517 
4114 4045°14 | 1974 405 108 й 29:006 | 83,972|55,981:3 13,839 
5 [1 5901: 195°8 | 503:2 | 117 25°46 119,182 | 73,4540 13.464 
6 6921-8 | 1984! 50575 | 101305 |. ,, | 98765 | 47,390 | 94,750 13,072 
7 1 2164:07 | 129:9 | 50875 | 12075 » 29:039 | 68,180 | 68,1*0 13,35? 
8 | 3 §059°38 |1941:5:477:9| 92 МЕ 29°195 , 203,559 | 67,553 13,411 


To verify the steam consumption at the most economical load, 
a further test, consisting of three hours' run at a load of 
5,000 kw., was held on Saturday, February 25га, under the same 
conditions as before. The figures obtained are shown on the 
tables as Test No. 8, and corroborate the previous tests, the 
slightly poorer results being due to the less superheat. The 
meter used on this occasion was the same meter which had been 
used for the 5,000 kw. test on February 17th. The same 


X switchboard instruments were also in circuit. 


\ Central London Railway.—The Central London Railway has 
decided not to depart from the uniform fare of twopence for 
any distance. Owing to the severe competition of motor omni- 
buses it was thought that by introducing a system of gradu- 
ated fares much of the short-distance traffic would be regained. 
It has heen definitely decided, however, to maintain the 
ubiform fare. 


‘Institution of Civil Engineers.— The fifteenth ‘‘ James For- 
rest" Lecture will be delivered by Dr. Francis Elgar, F.R.S., 
on the evening of Tuesday, June 18th, his subject being ‘‘ Ср. 
sclved Problems in the Design and Propulsion of Ships." 

The Fourth Engineering Conference will be held on June 
19th, 20th, and 21st, commencing each day at 10 a.m. The 
annual conversazione will be held on June 20th at the Roval 
Albert Hall. 


Cavendish Laboratory, Cambridge.— Tenders have been re- 
ceived for the work of extending the Cavendish Laboratory. 
and it is recommended that the offer of Mr. W. Sindall, of 
Cambridge, at £7,135, be accepted. It is stated that the cost 
of this extension will be largely defrayed bv the gift of the 
Nobel Prize made to the University by Lord Rayleigh. 


May 16, 1907. 


ELECTRICAL ENGINEERING 


827 


LONDON COUNTY COUNCIL ELECTRIC | 
SUPPLY BILL 


HIS Bill came on for second reading in the House of Com- 
mons on Thursday. 

Mr. CovRTHOPE moved that the Bill be read a second time 
that day six months, for the reason that it would practically 
extinguish private enterprise and wholesome competition over 
a very large area by creating a statutory monopoly. The Lon- 
don County Council would be entitled to raise an absolutely 
indefinite sum for the purpose of the Bill with a method of 
repayment which was unsound and would not bear investigation. 
It proposed a 60 years’ sinking fund, repayment not to begin 
until 1913. During that period it was highly probable that the 
electrical plant would have to be many times renewed, and 
even if the plant could last the time, progress of science and 
invention would render it out of date. There was also to be 
another sinking fund to meet the purchase of existing liabilities 
of undertakings acquired. If the enterprise were a failure, the 
loss would fall wholly upon the ratepayers of London, although 
provisions of the Bill included portions of the counties of Essex, 
Kent, Surrey, and Middlesex. From a recent debate in the 
County Council, he thought that it was the intention to increase 
the powers now owned by private companies. If this were 
done, there would then be that competition which he regarded 
as being necessary to efficiency and public economy, and if he 
were given some authoritative statement to this effect he would 
withdraw his opposition. 

ма S. Scorr seconded the rejection of the Bill on behalf of 
his constituents in Marylebone, whose undertaking had been 
expressly excluded from the purchase clause. "This would leave 
it open for private companies to come into Marylebone and 
compete with the Borough Council, after it had gone to a 
great expense in buying out a previous company. 

Mr. McKinnon Woop said that the intention of the late 
County Council, when it introduced the Bill, was to leave 
private enterprise alone until the year 1951, when the companies 
were all purchasable by the Borough Councils. This latter fact, 
he thought, was ample proof that Parliament intended the ulti- 
mate authority over electric supply in London to be in the hands 
of a municipality. The reason why Marylebone and Woolwich 
were excluded from the purchase clause in the Bill was that 
both these authorities had committed the mistake of allowing 
a company to set up within their area and then being forced 
to buy them out at enormous cost. He was prepared to support 
the second reading of the Bill in spite of the declared intention 
of the present Council to hand over their powers to private enter- 
prise, because he did not wish to see any further delay in dealing 
with this matter. When the Bill came before a Select Com- 
mittee, care would be taken to see tnat the interests of the 
consumers of electricity were thoroughly safeguarded. One 
thing essential was that there should be a really comprehensive 
scheme over a large area, with large generating stations 
economically placed. He saw grave objection to leasing the 


powers, but was prepared to leave the solution of these difficul- 


ties to a Select Committee. 

Mr. W. Е. D. SmirH was opposed to the London County 
Council working the undertaking itself, and referred to the 
portion of the report of the Select Committee of last year. 

Mr. Cutiozza-MoNEY asked the House to reject the Bill for 
the one reason that it contained the clause giving the Council 
the right to lease the powers. He referred to Munich and 
Breslau as good examples on the Continent of municipal elec- 
tric trading, and asked that if there was such risk in the busi- 
ness as had been suggested, why were so many company pro- 
moters desirous to undertake the business in London. If the 
clause relating to leasing was not deleted, he asked for an 
шыш to the Committee that any lease should terminate in 


Mr. PirickEnsGILL, although in doubt, supported a second 
reading, because the County Council would have control even 
if the powers were leased. 

Mr. Bowerman opposed the second reading of the Bill. 

Mr. Watertow was in favour of a lease until 1951. 

Mr. Bonar Law objected to the House going into the merits 
or demerits of private trading versus municipal trading in con- 
postion with such a matter as this Bill. He thought it would 
s far better for the powers under the Bill to be leased, with 
dL of the right of purchase within any reasonable time, 
is a sliding scale of dividends, ‘and with the right of the 
E n Trade to revise the charges. He deprecated, how- 
nent е Council having to bring to the House a definite agree- 

Ma n а particular company. 

Tr v LOYT-Geons, on behalf of the Board of Trade, ex- 
А cag ne view that the House should deal with the Bill on 
таа; 3; he supported the Bill because it was framed on the 
о Spe ation of a special committee last year. The Bill, as 
ie ie efore the House, was the identical Bill drafted by the 
Er PE у Council, and all question of clauses would be con- 
Bill 97 js their merits by the Select Committee. After the 
ee en considered hy a Select Committee, the House could 
thrashed on third reading, but all matters of detail must be 

ont in Committee. He recommended that the Council 


‘than work carried on by private companies. 


N 

should give freedom to make terms, and viewed favourably the 
proposition that there should be a lease until 1951; then the 
County Council would be in a position to deal with the pur- 
chase of all ele tricity undertakings in London as a whole, for 
the franchise granted to the existing companies expired in that 
year. Municipal enterprise in electrical supply had not been 
a failure in London: ten out of twelve municipal enterprises 
showed a profit, and at a lower rate of charge than that of the 
companies. There was a difference in the charge made by 
municipalities compared with that of the companies of about 
30 per cent. in favour of the consumer. The same applied to 
the provinces; the gross profit made by provincial local authori- 
ties upon а capital expenditure of £28,0C0,C00 was over 
£2.000,000. In addition, there was £1,265,009 set aside for 
sinking fund; he regarded this as a great triumph for muni- 
cipal enterprise. Germany was a notable example of municipal 
trading in all directions, and Great Britain seemed to be the 
only country in the world where there existed a terror of 
municipal trading. 

Mr. W. Crooxs objected to the statement that the Bill was 
the same as that introduced by the late Council in that it 
contained a leasing clause. 

Mn. Lrovp-GEoRGE pointed out that this clause was in the 
Bill as deposited by the Progressive County Council. 

Mr. Crooxs replied that the present proposal compelled the 
Council to lease, whereas the original proposal merely gave the 
power to lease. He regarded the attitude of the President of 
the Board of Trade as an indication that the permanent officials 
of the House of Commons (who are the same as were in office 
under the late Government) were against the proposal, and 
practically dominated in this matter. 

Mr. W. Н. LuückiNSON thought that the President of the 
Board of Trade would alter his decision in this matter after 
ccnsideration. He believed that it could be shown that work 
carried on by municipalities was more efficacious and cheaper 
Municipalities laid 
down tram lines at a cheaper rate per mile; they showed a 
smaller percentage of working expenses to gross receipts; the 
net revenue showed a greater percentage return on the capital; 
the net revenue per mile was larger, and the average tare 
charged was smaller than the companies. He contended that 
the (оше last year made no recommendation which would 
justify the House in giving the County Council a right to 
transfer its powers to a private company. He hoped that the 
President of the Board of Trade wonld give the House an 
opportunity of considering the details of any agreement entered 
into between the promoters of the Bill and a private company. 

Mr. J. Warp was speaking in opposition to the second read- 
ing when the debate stood adjourned. 


RADIOTELEGRAPHIC CONVENTION, 1906 


HE Select Committee of the House of Commons which 18 

considering the question as to whether Great Britain should 
mu the Radiotelegraphic Convention of 1906 met again on 
Tuesday. 

CoMMANDER Payne, who has already given evidence before 
the Committee ( ELECTRICAL ENGINEERING, April 4th, p. 611), was 
recalled to supplement his views as to the Convention. He now 
stated that he was chief technical adviser to the Admiralty on all 
points connected with wireless telegraphy. Не was responsible 
for the design of all the instruments in the Navy and for the 
general naval wireless telegraph organisation; also for the train- 
ing of the officers and men employed in this work. Prior to 
the Convention of 1906 he was not particularly favourable to 
signing the Convention. but since gay ine the regulations, &c., 
his views had been considerably modified. He felt convinced 
that a British monopoly was out of the question, for if we stood 
out of the Convention with this object all other countries would 
join forces against us. The position under the Convention, 
however, was such that we should gain considerably by adopting 
it, and we should not lose the position we had gained by being 
first in the field. He maintained that intercommunication could 
only be enforced under one organisation, and no Convention 
could be of use without intercommunication. There were no 
technical difficulties in the way of intercommunication, for there 
was really no marked line of definition between spark telegraphy 
and persistent wave telegraphy. Не wished to remove from the 
minds of the Committee that the persistent wave system was 
an unforeseen development. On the contrary, it was a perfectly 
natural development of the undamped wave system. Не had 
intercommunicated with the two systems quite successfully. 
Among the advantages of ratifying the Convention he instanced 
the possibility of a universal system for the mercantile marine 
which would be of great benefit from the naval point of view 
in time of war, and the fact that we should then have the 
benefit of improvements by foreign scientists, which we should 
not have if we stood out of the Convention. 

CAPTAIN BrTHELL said that from April, 1903, until December, 
1906, one of his duties to the Admiralty was, in conjunction 
with the Director of Naval Intelligence, to advise the Board 
with regard to the policy to be carried out in connection. with 
wireless telegraphy. He had read Col. Daniell's evidence on 
behalf of the Admiralty (ELECTRICAL ENGINEERING, April 4th, 


ELECTRICAL ENGINEERING 


May 16, 1907. 


p. 611), and concurred in it. The chairman specially directed 
the attention of the witness to the evidence given by Mr. Cuth- 
bert Нап, managing director of Marconis Wireless Telegraphy 
Co., on April 16th (ELECTRICAL ENGINEERING, April 18th, p. 701), 
in which it was alleged that a violent change ot policy had taken 
place at the Admiralty in connection with intercominunication. 
Captain Bethell, in order to properly deal with this, gave the 
following history of what has happened. When he joined the 
Admiralty in 1903, the first question to be discussed—before he 
had grasped really what was gomg on in the Department—was 
the attitude of the delegates to the 1903 Сопіегепсе He was 
asked to advise Lord Selborne, and he would say at once that 
he was against intercommunication at the time because he had 
hardly studied the question. The state of naval wireless tele- 
graphy was then very rough and ready; there was no system of 
tuning, tnere were only a few ships equipped, and the results 
obtained were very indifferent and uncertain, and therefore he 
advised that the attitude of the British delegates should be 
one of reserve. This was the view taken by the Admiralty until 
the question of a second conference came up for consideration, 
and there was a meeting at the Admiralty on. February 24th, 
1904. He then suggested that the principle of intercommunica- 
tion could be accepted provided suitable regulations could be 
drawn up, together with provisions for enforcement. He was 
very strong on the latter point, and this suggestion really 
started the Admiralty policy, which continued up to a short 
time before the delegates went to Berlin last year. In June, 
July, and August, 1906, the delegates who were going out to 
the Conference had meetings at the General Post Office to 
consider the draft Convention submitted by Germany. He at 
once saw that this was absolutely absurd, and that we could 
not possibly accept it. А small sub-committee was appointed to 
consider how Great Britain could come into line. He did not 
sit upon this sub-committee, and when they reported he was 
not satisfied with what they were going to do, and stated that 
the draft Convention must be modified very considerably. Не 
proposed that they should go back to the «status quo ante ot 
February, 1904, but after considerable further discussion it was 
unanimously agreed that Great Britain would accept the principle 
of intercommunication provided there was the power to exempt 
stations. That was in August, 1906. and several foreign coun- 
tries were notified of the attitude the British delegates would 
take. He placed great stress on the exemption clause, because, 
he contessed, he had a certain amount of sympathy with the 
Marconi Co. for the plucky way in which they had fought every- 
thing that in any way tended to reduce their monopoly. ‘lhe 
Marconi Co. had done a great deal for wireless telegraphy, and 
thev had built up an organisation which would undoubtedly, in 
time of emergency, be of great value to the Admiralty. There- 
lore, he did not wish to do anything through the Convention 
which would jeopardise the value of that organisation even for 
only a short time. With compulsory intercommunication there 
weuld certainly be dislocation of the system for a short while, 
and this was one of the reasons which appealed to him for 
desiring the power to exempt stations. He had no objection 
to intercommunication, because he thought it practicable 
physically. 

THE CHAIRMAN: That was the sole reason you wished for 
the power to exempt stations, and you withdraw your objections to 
the Convention in its present form entirely ?—-Yes, absolutely. 
As a matter of fact, I believe there is not the slightest doubt 
that compulsory intercominunication must come in the future; it 
is the natural] thing. 

Mr. Н. Lampert: This was the policy of the Admiralty in 
1906 ?—Absolutely. As a matter of fact, I should say the dele- 
gates had an absolutely tree hand, and there was no question 
at any time of the Admiralty overruling the opinions of its 
technical advisers. 

Mr. Lee: What was the attitude of the Post Office just prior 
to the Convention of 1966?—There was not any intention of 
asking for exemptions. We should have gone to Berlin accept- 
ing the policy of compulsory intercommunication with regula- 
tions had I not raised the question. The suggestion that there 
should be the power to exempt stations was unanimously adopted 
as soon as 1 mentioned it. 

In answer to further questions by Mr. Lee as to the sugges- 
tion by Mr. Hall that the Marconi Co.'s interests had been 
prejudiced as the result of conversations between the witness 
and himself, Captain Bethell denied that anything he had said 
could be construed in this manner. Just previous to the 1906 
Conference, Mr. Hall was calling upon him daily to endeavour 
to find out the instructions to the delegates, upon which matter, 
of course. his (Capt. Bethell's) mouth was closed. He told Mr. 
Hall, however, that he could take it that the official view of 
the Admiralty was that the principle of compulsory intercom- 
munication would not be adopted. The question of exempted 
stations was never discussed. Mr. Hall threatened to start a 
Press campaign, and to write to the Foreign Office. and do all 
sorts of things. 

Mr. LAMBERT: Аз a matter of fact. the Marconi Co. had no 
business to come to the Admiralty and try to worm out your 
secrets ?---T certainly did not think this sort of thing was to 
happen. All our conversations were private. and on every 
occasion T told Mr. Hall that E was speaking in my individual 
capacitv, and not officially. 


Continuing : With regard to the regulations, no one was more 
surprised than himself when the regulations— which he drew up 
—were carried. ‘They were made specially stringent, and he was 
quite prepared to accept less. 

In answer to further questions, Captain. Bethell said that the 
wording of the clause relating to exempted stations was pur- 
posely left wide, and he did not think it at all followed that 
another station would have to be erected tor every exempted 
station. provided there was a station within a reasonable ais- 
tance with which ships could communicate. 

Mn. BABINGTON міти, Secretary to the Post Office, was called 
at his own wish to give further evidence with reference to 
statements made by Mr. Cuthbert Hall. He first referred to the 
statement that M. Bordelongue, one of the French delegates, 
had expressed views contrary to those expressed at the Con- 
vention. Mr. Babington Simth had comtnunicated with M. 
Bordelongue, sending him extracts from this evidence. In 
reply, M. Bordelongue sent a long letter strongly denying the 
imputation, and affirming his strong approval of the principie 
of compulsory intercommunication. The conversation referred 
to by Mr. Hall was a private one, and M. Bordelongue expressed 
surprise at mention having been made of it. Mr. Babington 
Smith next quoted extracts from the proceedings at the Con- 
ference to show that Senator Colombo, the principal Italian 
delegate, was in favour of the Convention being brought into 
force earlier than the date of the expiry of the Italian agree- 
ment with the Marconi Co. An article was also written by 
the Italian naval delegate in the Revista Maritima of February, 
1907, in which it was stated that it was impossible to continue in 
wireless telegraphy with a policy of non-intercommunication. 
Mr. Hall had stated that the Italian delegates were not in 
favour of intercommunication. Further, Mr. Babington Smith 
stated that during his considerable intercourse with the foreign 
delegates at Berlin, nothing had been said which was іпсоп- 
sistent with the views expressed at the Conference. In connec- 
tion with the Argentine agreement of the Marconi Co., and also 
that in connection with the Scheveningen station in the Nether- 
lands, Mr. Babington Smith quoted extracts to show that the 
Marconi Co. would be bound to accept the terms of any inter- 
national convention, and suggested that this disposed ct the 
claim of the Marconi Co. that intercommunication was physically 
impossible between the Marconi system and other systems. 
Coming next to the statement that no other system than the 
Marconi system was carrying on an actual commercial system of 
wireless telegraphy, Mr. Smith gave figures obtained from the 
American De Forest Co., which showed that during the six 
months ended April J'tn, 1907, they transmitted from ships to 
shore 46.182 messages, and from shore to ships 32.887 messages, 
a total of 79,069 messages. If this went on in the same propor- 
tion for a full year, the total would be 158.000 messages, as 
against 16,055 by the Marconi Со Mr. Cuthbert Hall also had 
stated that the amount of traffic transmitted and received in a 
vear by Marconi stations was about 1} million words, whereas. 
assuming fifteen words per message, the traflic of the American 
De Forest Co. would be 2,370,000 words., Taking the average 
at twenty words per message, which he was informed was the 
more correct figure, then the total would be 3,200.000. Mr. 
Babington Smith also gave official figures of the Scheveninyen 
station, where 2,700 messages were sent and received in 1408. 
a larger number than that sent over Post Office wires from any 
Marconi station in this country except Brow Head and Lizard. 
Mr. Babington Smith next objected to Mr. Hall's statement that 
the Convention would retard scientific progress, and relied on 
Clause 3 of the Convention in this connection. Then as to 
directional experiments, against Mr. Hall’s view that these 
were not provided for, he placed Senator Colombo's view that he 
supported the exemption clause for this reason. In conclusion, a 
statement was handed in containing the opinion of Sir Robert 
Hunter, solicitor to the Post Ottice, on the position of that de- 
partment in relation to its agreement with the Marconi Co. should 
the Convention be ratified 

'The Committee then adjourned. 


Breakdown on the Berlin Supply Network.—An unfortunate 
interruption of supply took place in Berlin on Wednesday night 
last week. The Markgrafenstrasse sub-station is fed with three- 
phase current at high pressure from the Moabit Electricity 
Works on the south bank of the Spree. At about 8 o'clock on 
the evening in question, a defect occurred on the main "bus. bars 
of the Moabit station, from which the feeders to the Mark- 
grafenstrasse sub-station are led. In order not to intérrupt the 
supply to the consumers, which included the Roval Theatre. 
the neighbouring stations in Mauerstrasse and Alte Jakobstrasse 
immediately took up the load. This, however, caused an over- 
load on several cables, which occasioned a wholesale blowing of 
fuses. Naturally some time elapsed until new fuses could be 
placed in the numerous network-boxes, which are placed at all 
the important crossing points of the network, but when this 
had been done the supply of current was once more renewe:l 
over the whole district. The disturbance would have been con- 
fined to a much smaller area had it not been that the Mark- 
grafenstrasse sub-station was at that time in course of recon- 
struction for the purpose of extension. 
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REVIEWS OF BOOKS 
Gas and Oil Engines. hiv Horace Allen, 348 PP- 
«oun by оран. 240 allustratiors; (Manchester: 
S. кзз бү l'ublisbinz Co) Pen. Gd. 
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We ure glad to see British Thermal Unit correctly 
abbreviated. B.Th.U., but there is a strange omission 
imn the book of the B.T.U., which, although one of the 
first terms that а mine manager, who buys power 
from а supply company, would come in contact with, 
Is nowhere explained. Neither have we a word of 
Warning against the constant contusion which arises 
between "7 kilowatt” and‘ kilowatt-hour." — The 
authors endeavour to explain electrostatic induction 
and how at affects cable coverings is unhappy. 

Chapter IL, on mining signals, is rather more prac- 
tical, and several types used are fully described. The 
Suzzestion, however, that a gnotor generator is likely 
to be useful as a source of power for mine telephones 
IS not very likely to be realised. in view of the trouble 
that companies, who have tried the arrangement, have 
expertenced. The note on wireless telegraphy in mines 
reminds one of the famous chapter on snakes in Ire- 
land. We аге glad to observe that. the author has 
not found it possible to ignite an explosive mixture with 
the spark between the contacts in a trembler bell. He 
refers, however, to others who have succeeded їп igni: 
ting an explosive mixture in this wav. In this and in 
tany other cases a reference to the authority 
would have been useful, There is throughout. the 
book nn entire absence ot any reterence to 
authorities quoted, or to other published works. The 
nuthor appears to be on very safe ground when he 
suggests that the automatie telephone exehanges, which 
are suid to be doing good work in America, do not 
appear to be likely to be useful in mines. 

Chapter HT. is principally taken up with descriptions 
of are and other lamps, which might be more con- 
veniently studied in the makers? catalogues, with the 
advantage that the makers’ publications would have 
been carefully checked, and such a statement as: “the 
current passing through a coil will be one-fifteenth of 
an olim. ^ would hardly be likely to appear. Neither 
would the observation that. аге lamps * imay be sup- 
ported from ану convenient position bv апу convenient 
method,” be ineluded in à manufacturer's instructions. 

The author's advocacy of thine are lamps is well- 
timed, but he тини have supplemented it with a note 
as to the possibility of running Мате are lamps on 
alternating cireutts of low periodicity, as the ditheulty 
im getting ordinary are danips to run on circuits of 
the average power company Who supplies at 25 eveles 
has troubled not A few people, When dealing with 
сане севе hanps the author discusses the various 
sizes and eundle-power, but he quite omits this point 
when describing are lamps, so that a user has no guide 
ns to the ром er likely to he taken, or the hight уеп 
for that power. 

The discussion of generating plant in Chapter IV. 
lenves much to be desired, and at may be mentioned 
incidentally that the square root of 3 is 173 and not 
Pad. "n 

Chapter V. deals with the distribution of power һу 
electricitw, but with the eseeption of the section. on 
econ-entters and fixing. cables in mines. has only a 
eeneral signifieancee, and no special bearing upon the 
title of the book. І | 

Chapter VI. opens with a description of varions types 
of electrie motors, with diagrams of connections of 
various B. T.-H. starters. In the teehmical descrip- 
tions the language again is very. loose. Methods of 
varvinz the speed are considered, then pumps are 
dealt with, mentioning particularly the first electric 
pumping installation nt the l'rafalzar Colherv. The 
section on haulage machinery. deals with endless rope, 
sincle drum, and main and tail haulages. The figures 
in the calculations are incorrectly stated, and the ques 
tion of ropes is not at all clear. | 

As regards winding, the well-known diagrams of the 
German installations: are supplemented bv the new 
Westinghouse system, and a description of the Whiting 
Many details of these particular svstems are 
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given, but very little useful criticism or comparison 
The coal-cutting section contains 
deseriptions of many types of machines, but no data 
as to the work that they will do, or the cost of doing 
it. Chapter VII., '' Faults in Electrical Apparatus," 
seems to be where the author is most at home, and 
is evidently written as a result of experience. Many of 
the methods of dealing with faults appear to be rather 
heroic if left in the hands of more or less unskilled 
men, as the author appears to suggest. In fact, they 
might almost be compared to a surgieal operation with- 
out antiseptic dressings; but this chapter, although the 
last, and short, is perhaps the most interesting in the 
book. The book contains 31 plates, which are well 
reproduced, but unfortunately they have been placed 
absolutely indiscriminately, and without any relation 
to the context. Altogether the book is disappointing. 
The Technical Year Book, 1907. Edited by A. C. Kelly and 

Charles Weekes. 368 pp. 6 in. by 4 in. 147 illustrations. 

(London: Percival Marshall and Co.). 55. 

This year book is an attempt to give the general reader and 
professional man a clear idea of the previous year’s progress in 
all branches of engineering. The volume comprises fifteen 
chapters, each dealing with one branch of engineering, of which 
seven may be said to belong to electrical engineering : Cables 
and Power Transmission, Electricity Supply, General Electrical, 
Generators and Motors, Lighting, Power, and Traction. The 
preface states that in every instance the matter, however com- 
pressed, has been given in the author’s own words, and all 
sources are scrupulously indicated. In some cases, "however, 
there appears to have been excessive trimming as regards the 
qualifying information necessary to the full understanding of the 
curves, diagrams, tables, &c., which naturally form a large pro- 
portion of the contents of a book of this description. For 
example, а curve 15 given showing the relation between the 
pull of a solenoid and the cross-section of its core. but no in- 
formation is given as to their relative lengths or their relative 
positions, factors which in this case are of extreme importance. 
On another page a table shows the amperes. volts, and time 
required. for thawing frozen water pipes by electricity ; but no 
mention is made as to whether the pipes are of lead or iron. А 
very useful and informing table supplies a list of all the single- 
phase traction undertakings in the world, either working or in 
process of construction. From this we gather that there are a 
total of 36 undertakings. principally railways, with a total 
route mileage of 812 miles. Armoured concrete receives no 
mention that we have been able to discover, which is rather 
remarkable in view of the thoroughly up-to-date character of 
this compilation as a whole. The book is clearly printed. and 
has rounded corners, but an oversight in the binding probably 
accounts for the fact that pages 369 to 384 are inserted imme- 
diately following page 352. 


STEPNEY ELECTRIC SUPPLY ACCOUNTS 
HE Annual Report of Mr. W. C. P. Tapper. 
Engineer and Manager to the Electricity Depart- 

ment of the Borough of Stepney, records a satisfactory 
year's working. Notwithstanding the reduced charges 
in сштеп which have been in force during the whole 
of the year. a larger net surplus has resulted than for 
the previous vear. The total kw. capacity of the sta- 
tion is 3,720 kw.. and the maximum supply demanded 
was 2.414 kw. The lamp connections for private light- 
ing represent 108.088 eight e.p. lamps, and the power 
load connections are equivalent to 70,450 eight сур. 
lamps (or roughly 2,250. h.p.). The publie lighting 
consists’of 406 are lamps and 109 incandescent lamps. 
equivalent together to 8,650 eight e.p. lamps. Thus 
the total connections amount to 187,158 eight ср. 
lamps (or about 5,600 Xw.) The following figures 
show the average Income in pence per unit sold. 


H 
Private lighting e ы s. 9-804. : : 
Power vds xi bor a .. 0974. : : 
Public lighting 1:294. я 


Í 1 4d. 


The following tables show the ТОО of units gal 
for different purposes, and an analysis of the costs re- 
duced to pence per unit sold, derived from the revenue 
aceount, and compared with the corresponding figures 
for the previous year 


Average per total supply... 


Yearended Yearendi 


Units Sorp. March 31, = March 31, 


1906. 1997, 

Private lighting—Ordinary ы at 8d. 

per unit... 353,128 278.859 
Ordinary charges at 1d. per unit., 1,007,768 707,445 
To consumers with minimum annual bill 

of £120 at 6d. per unit ... 167,926 251,200 
To consumers with minimum annual bill 

of £120 at 0:9d. per unit ; 669,670 1,103.04 
Heating at flat rate at 1d. per unit 811,187 363,622 
Heating at alternative charge of 34. per 

unit and 5/- per horse power per mouth — 360,378 
In bulk for lighting, heating, and power 

at 5d. — 14.252 
In bulk for lighting, heating, aud | power 

at 3d. i — 136,395 
Public lighting 993,526 993,951 


— 


4,046,205 4,751,152 


Total units sold 


Costs PER Unit SOLD. 


Year ended Year ended 
Generating costs. March 31, 1906. March 31, 19, 
Coal ; .. 034d. 0:344. 
Steam from dust destructor .. O19 0:14 
Oil, waste, water, and stores ... 0°03 0°03 
Waxes ies TM 012 011 
Repairs and maintenance .. Q0'07 006 
Distributing costs.! 
. Wages, repairs, and mainten- 
ance  .. ies is .. 0:04 004 
Total works cost .. 0'79 0°72 
Management charges, &c. 
Hates and taxes ... $5 2 70:09 0:09 
Salaries and wages T .. O13 011 
Stationery, insurances, legal 
and establishment charges ... 0°10 0:06 
Total cost per unit sold 
(excluding capital charges) т тта. 0*98d. 
Interest and repayment of loans 0°69 0 62 
Cost of temporary work written 
off Ms кт aa .. 003 Q-02 
Total cost per unit sold (in- 
cluding capital charges) 1°83d. 1772d. 


The total working costs per unit soll, as analysed 
in the above table, amounted to €21,585, inclu 
the figure for maintenance, publie lamps. and the 
receipts from all sources came to £36,992. Of the 
balanee thus given, namely £15,657, interest and re- 
payment of loans absorbed £12,335, and £443 we 
written off during the vear for cost of temporary work. 
leaving a surplus which, with the addition cf £247 
from bank and other interest, &c., amounted to ЄЗ 125. 
as against a corresponding figure of £1.999 for the 
previous year. The balance carried forward from the 
previous year was £2,237. Of the £4,863 thus pre 
duced, £1,366 was written off for various purposes. 
including £1.000 on account of Consulting Engineer: 
fees, and £500 was carried to reserve, finally Jeavi 
£2,497 to be earried forward to the next account. 

The following table shows the eapital expendtn- 


under different headings, up to Mareh 31st, 1907. 
Account. Total. ж per ke. 
Тапа... . £22,650 61 
Buildings 59.290 . 159 
Machinery 93,878 145 
Accumulators e dos 7: 2,565 0; 
Mains seh = n . 098,157 261 
House services : 10.352 His 
Meters and demand indicators Є .. 6,616 172 
Instruments... ЖУ БЫ PE 2,873 aes 
Tools ... M Е b - n 770 0:2 
Other items ... 1,921 w 
Total В . 265.072 2719 
Deduct amount written off out of profits 7.099 35] 
£257,273 £69] 


1 Attendance: and repairs to publie lamps is not inclided in the distii s 
costs as given above, but amounted to £2,004 or about oid. per urit sold ler pt 
lighting. 
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THE DESIGN OF ALTERNATORS AS INFLUENCED BY THE 
RATED SPEED 


By Н. M. Hobart and A. G. Ellis 


(Continued from page 759.) 


II.—MAcHINES OF MODERATELY LARGE RATED OUTPUT. 


S the rated output increases the rated speed of 
steam turbines decreases. Hence, in machines 
of larger output, lower speeds are employed, and con- 
sequently greater numbers of poles for direct coupled 
alternators, than are necessary in small machines. 
Thus bipolar designs will not be required for other 
than fairly small rated outputs. 
In order to obtain a more definite knowledge of 
the effect of the speed on the characteristics and 


design of alternating-current generators of moderately ` 


large output, such as are employed for medium-sized 
power stations, we have in this section considered the 
ease of a 3,000 k.v.a. 11,000 volt three-phase alter- 
nator at various speeds. Outline designs have been 


prepared in two groups, for 25 cycles and for 50 


ЧЫ аа 220--------- 
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6 Pole, 500 Revs 
0=150. Ag *152 


4 Pole,750 Revs D=120.Ag=198 
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‘ VOLT, ALTERNATING-CURREN'T 


56 Porrs. 


cycles, at the following speeds and corresponding 
numbers of poles 2-— 


Frequency 


Speed г.р.т... | 83 195 250 375 500 750. 750 1,000 1,500 


No. of poles ... | 86 B i- 5 4+ 8 6 4 


n M. i -—————————————————————————— 


These designs tend to show that the eost and quality 
of the design do not depend so much on the actual 
rated speed” as on the number of poles associated with 
the speed, i.e., on the frequency associated with the 
speed. In the third section of this paper we have 
taken a 6,000 kw. rating, and have developed com- 
parative designs for a constant speed of 750 r.p.m. 
but with frequencies of 25, 37:5, and 50 cycles 
corresponding to 4, 6 and 8 poles. These designs also 
show that the more important factor is the number 
of poles, and this is again observed in the case of the 


n 


ii | ii ii 


| т hn 


8 Pote.375 Revs 
D=180.Ag =124 


400 k.v.a. designs in Section I. Each of these groups 
will ultimately be discussed. At this point we are 
concerned with the influence of the single element of 
speed for a given rated output and frequency. This 
range of speeds covers the practicable range for a 
rating of 3,000 k.v.a. The next lowest speed which 
is probable may be taken as 75 r.p.m., but a design 
for such a speed would have an abnormally large 
diameter, and would be in almost all respects very 
undesirable. The next highest possible speed for 25 
eycles is 1,500 r.p.m. ‚ with two poles. Such a design 
is very difficult and. inferior, as we shall see at a 
later point, where we have roughly determined the 
principal features of the design. 

We have also seen that bipolar alternators are be- 
yond the limits of good normal designs, and the large 
rated output associated with two poles accentuates 


E ET 


d 


12 Pole, 250 Revs 
0=230.л & 3300 


24 Pole,125 Rev: 


VARIOUS D=380.\g-68 


36 Ро!е,83 Revs ° 
D*500.Ag555 
the diffieulties. In order to extend the study of these 
designs to the highest practicable ids we have also 
added 50-evcle designs for 750, 1,000, and 1,500 r.p.m. 
with 8, 6, and 4 poles, as indie ated above. Table IIl. 
gives the principal data of these designs, and outline 
sketches are brought together in Fig. 7. In order to 
studv the influenee of the rated speed on a design 
for this rating we have plotted in Figs. 8 to 14 the 
principal quantities of interest. In Fig. 8 the values 
of D'Ag and the output coefficient € are plotted against 
the speed. The value of D?Ag falls rapidly with in- 
crease in speed. The output coefficient does not attain 
such high values with the high speeds as with the low. 
If it were possible to obtain a constant value for é 
at all speeds for a given rated output, the value of 
Плад would be exactly inversely proportional to the 
speed. But as ё decreases with the speed, the value 
of D?Ag x revolutions per minute is larger in the 
high speed designs than in the low. We shall see 
that the weight of the active material does not vary 
nearlv so widely, or in the same manner as the value 
of D?Aq. 
In accordance with the lower values for & the spe- 
ex 
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cific electric and magnetic loadings а and 8 are lower 
the higher the speed. One point to observe in this 
group of designs is that a is relatively higher and 
B relatively lower at the lower speeds; that is, the 
low speed machines have relatively somewhat stronger 


Dag and Man (i meters) 


0 100 700 300 400 м0 би) 700 
Rated Speed in Revs. per minute. 
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S00 


armatures. This may be ascribed to the fact that 


the field winding space is generally not so cramped 
in the low speed multipolar designs, except in ma- 
chines with very large numbers of poles. "This per- 
mits of stronger armatures and correspondingly 
stronger fields for a given specification as regards 
pressure regulation. 

Fig. 9 gives & set of curves showing an analysis of 
the losses in each machine. The total electrical losses 
are practically equal for all the designs, except for 
those corresponding to the two lowest speeds. Hence 
the electrical efficiency is about the same for all cases 
It is 97 per eent. in the four higher speed designs, and 
06:5 at those for two lowest speeds, the high speed 
machines thus showing slightly higher efficiency. At 
half-load) the eleetrical etheieney 


is O5 per cent. 
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Rated Speed in Revs. per Minute. 


Fic. 9.—TLosses коң 5.000 K.V.A. 25 CYCLE 35 PHASE 
ALTERNATOR, 

throughout. The distribution of the losses is the chief 

matter of interest in. connection with Fig. 9. The 

armature iron loss increases, and the copper loss de- 

creases with the higher speeds. Thus in the 83 турл, 

36-pole design the iron loss is twice the copper loss 


while in the 750 r.p.m. 4-pole design it is nearly five 


times the copper loss. In machines of large rated 
output, such as those we are at present considering 
the efficiency is high, and the losses are not a sufti- 
ciently large percentage of the output for this circum- 
stance to seriously affect the shape of the load etfi 
ciency curve. This point, however, is distinctly worth 
consideration in smaller ratings. 

While the total armature losses are practically the 
sume for all these rated speeds, as seen from the 
curve in Fig. 9, the armature air gap surface is 
smaller in the higher speed designs. and the heating 
coeficient is higher. Tf it were practicable, it would 
be hetter to modify the higher speed designs by re- 
ducing the armature core loss, and thus obtain a 
lower heating coeflicient and smaller losses at light 
loads. This can only be effected by employing. a 
stronger armature and а smaller flux per pole. 

If the working out of the designs is followed through 
and studied it will be seen that the suggested im- 
provement cannot be realised, chiefly on account of 
the limited space available for the field windings in 
the high speed designs. If а stronger armature were 
employed in any particular case, the field ampere- 
turns would have to be increased proportionately to 
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the value of a. It is true that the flux per pole will 
be decreased proportionally, thus permitting of a pole 
of smaller section, and consequently allowing some 
gain on the winding space. But this gain would not 
be sufficient to permit of sufthicient room for the in- 
creased amount of field copper without an increase in 


either or both of the main dimensions D and Ag, and a 
diminution in ё. An increase in D is not possible in 


the high. speeds on account of peripheral speed linita- 
tions. An interesting point. to note from Fig. 9 is 
the close approximation as to magnitude and varia- 
tion with the speed of the armature and the field 
copper losses. 

ln. Fig. 10 are plotted the air gap depth and armature 
strength, expressed in ampere-turns per pole. It will 
be seen from the data given in Table 111. the flux per 
pole increases from 5 megalines in the lowest speed 
to BO megalines in the highest speed design, but the 
total flux crossing the gap for all poles varies between 
comparatively narrow limits, viz., 430 to 320 mega- 
lines. This is m accordance with the values of Dy 
and B, the fonner of which is nearly constant, and 
the latter of which decreases slightly with increasing 
speed. From the curve of Fig. 10 the armature 
strength increases with the speed, while the total flux 
decreases. By multiplying these two factors together 
it will be found that the product is constant for all the 
designs. as it may be shown that the total armature 
anmipere-turns 15 inversely proportional to the flux per 
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pole. If all the machines were similar as regards 
saturation, the length of the air gap would be simply 
proportional to the armature strength. 

We have already noted that the high speed few pole 
machines do not permit of so high a degree of satura- 
tion as the low speed multipole designs. Consequently, 
for the same limits and regulation, the ratio of field 
ampere-turns to armature ampere-turns requires to 
be higher in the high speed machines. The field 
ampere-turns are expended on the air gap and iron 
of the magnetic cireuit, and the air gap accounts for 
a larger percentage of the total field ampere-turns 
in the high speed machines, owing to the low degree 
of saturation. "This leads to the result that in the 
high speed machines the field ampere-turns are already 
relatively large, and of them a large proportion have 
to be absorbed by the air gap. Further, the air gap 


г< 
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these two cases 19:5 and 4, and these values are in 
the ratio of 3:4:1. 

The values of the product D g, which are plotted in 
Fig. 8, follow much more closely the relative values of 
the weight of effective material. In the following 
table we have set forth the weights of effective ma- 
terial and total weight of machines, and the '' Weight > 
Coeffieient," which are defined as the total weight 
per unit of DAg and D?Ag respectively. The total 
weight of each machine is estimated from the weight 
of effective material, by assuming a value for the ratio 
of total net weight to weight of effective material. 
We may designate this the '' weight factor." The 
values taken from the “* weight factor '' range from 2:0 
in the 750 r.p.m. 4-pole machine to 2:8 in the 83 r.p.m. 
36-pole machine. Larger values must be taken in the 
case of low speed fly-wheel machines on account of the 
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flux densities are lower in the high speed machines, 
as Bis lower. It will be seen from the above remarks 
why such deep air gaps are necessary for high speed 
generators, and why the depth of air gap increases 
much more rapidly than the armature strength. 

The next matter of considerable interest in this 
investigation is that of weight and cost of the ma- 
terials. At the end of the specification in Table III. 
there is given a table of weights in metric tons, and 
costs in shillings of the effective or active material. 
The figures in this table are plotted in the curves 
of Fig. 18. Taking first the weight of effective material, 
the comparatively narrow limits of variation in the 
weight is remarkable. In the lightest machine the 
weight of effective material is 28 tons, against 39 tons 
for the heaviest. The latter figure is for the low speed 
of 83r.p.m. In this design the magnet yoke is of cast 
iron. Were a wrought iron or steel yoke employed, 
to make a more strictly fair comparison with the other 
machines, the weight of effective material would be 
reduced to about 33 tons. This is indicated by the 
dotted curve in Fig. 18, which shows the weights of 
effective material for the 250 r.p.m. machine based 
on a wrought iron or steel yoke. On the latter basis 
the highest weight is only some 20 per cent. greater 
than the lowest weight. The values of D?Ag are for 


large amount of inactive material present in the mag- 
net wheel and stator frame. 
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Тһе results of the above table are plotted їп Fig 
14. The pomt to be observed from the curves in Figs. 
13 and 14 is that the weight and eost of effective 
material and the total weight reach minimum values. 
This speed, so far as concerns material, corresponds 
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nearly to the 375 r.p.m. 8-pole design. Between the 
8. 6, and 4-pole designs there is very little difference, 
although the speed of the 4-pole machine is double 
that of the 8-pole. It is probable that the 8-pole 
design is not, however, the one corresponding to mini- 
mum total works eost. as this machine has a fairly 
large diameter, and the labour charges are greater 
than in the machines with fewer poles and of smaller 
diameters. The 6-pole rather than the 8-pole design 
would probably have the minimum total works cost. 
The total weight curves in Fig. 14 shows very little 
difference in weight between the 4, 6, 8, and 12-pole 
machines, 

Behrend’s figures, mentioned in Section I.. show 
that the design corresponding to minimum weight for 
оң L000 kw. 25-evele machine is a 4-pole 750 r.p.imn. 

design, which would have a weight of about 17 tons. 
A machine for 1.500 r.p.m. (2-pole) weighed 26 tons, 
this being some 50 per cent. heavier. In the case 
of the larger rating, 3.000 kw., the designs corre- 
sponding to minimum weight are the 500 r.p. m. 6-pole, 


Weight in Tons. 
Cost in £'s. 
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or the 375 r.p.m. 8-pole.. The most economical speed 
for the larger ratings is lower than that for the smaller 
designs. We see trom Fig. 14 that the total weight is 
already distinetly increasing in the 6 and 4-pole 
uiehines; and were a 3,000 kw. design carried. out for 
2 poles and 1,500 r.p.m. it would be tound to be much 


heavier and more expensive than any of the lower 
speed designs. Such a design for 3.000 kw. is an 
uncommercial proposition, and by way of further indi- 
cating its impracticability we have roughed out below 
the leading dimensions which would be necessary for 
the design to be any where near a rational proposition. 
. The following figures obtained from the rough out- 
line design embody the principal data for the design for 
such a rating. "The data for the 1,500 r.p.m. 2-pole 
design is here tabulated side by side with the 750 
r.p.m. 4-pole design for purposes of comparison. 


Data or 3,000 k.v.a. 11,000 Уот 95 CYCLE THREE-PHASE 
ALTERNATORS. | 
Speed r.p.m. 


1,500 190 
Number of poles 2 


ve 2 4 
Diameter at air gap D—cms.... 100 120 
lxternal diameter— ems. 230 196 
Gross core length Ag—cms. 150 198 
Net core length an—cms, 


Е КИА РУ bie BN 138 
Total number of slots ... А RY E 


bs 48 60 
Number of conductors per slot 8 T 
Armature strength —A'I's per pole 15,000 8,250 
Radial length of air нар 6:0 3:0 


Peripheral speed —1uietres per second 79 47 


Ampere-turns per pole at full load aud cos $ 20:8 42,000 23,000 
Armature flux per pole—mezalines ... Es 98 1 
Armature 77/t Loss total—Kw. 16 14:1 
Armature iron Loss total— Kw., 69 G8°5 
Field loss at full k.v.a. cos ф = 08 17 17:2 
Electrical efficiency full load... з. = ane 97 97 
Watts per sq. dem. of armature surface Dag _... 180 110 
Total weight of effective iron—tons... = s. 30:5 30-0 
Total weight of effective copper—tons ; 3°0 3:1 
D-Ag—metres 1:5 2'85 
Output coefticient & ; i 1°35 1-4 
Ampere conductors per cm. a 192 175 


Flux per sq. em. 8 


The comparisons which may be drawn from the 
above tabulations, though neeessarily only rough, show 
that the 1,500 r.p.in. 2-pole design is no less expen- 
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sive than the design for half the rated speed. viz.. 
790 r.p.m. and 4 poles. Moreover, the design for 750 
rp.m. is much more favourable than one for 1,500 
rpm. The weight and cost of the material for the 
two designs as shown in the above table come out 
practically the same, although the rated speed in one 
case Is twice that of the other. There is a remarkable 
similarity in the distribution of the material in the 
various parts of the machine. The principal difference 
is in the armature laminations, which weigh 2275 tons 
for the 1.500 r.p.m. and 19 tons for the 720 r.p.m. 
Tf special grade low loss iron is employed, as would 
be highly desirable if sueh à machine as the 2-pole 
1.900 r.p.m. rating were required to be constructed, 
the cost of the armature laminations will constitute а 
large proportion of the total cost. 

The total works cost of the two machines may be 
about the same, and although from this standpoint 
the 2-pole design may not be disadvantageous, the 
-pole design is decidedly preferable from both the 
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already noted in Seetion IE. the bad regulating qualities 
Of 2- pole machines; and the observations there made 
nppl) also to the present case, In faet, the ditheulties 
nre несени е as we have here to deal. with not 
өшу a high speed but also a large output associated 
therewith. The 2 pole design is а very. Фиће one 
and is necessarily of poor quality, While possessing 
serious disadvantages as to quality and operation, it 
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tier is much Mere uneertains A comparison 
Teal quantities shows the heating to be 
rin the 2 pole destin, which ealls for even 


This TS due principally to 


"аин ире core loss nnd the егар of thre 
"рет маит spree owing te the миа 


e Lg the pressure гете, we have not cal- 
ua qu for the 2-pole desen, but 11 will be niue 


PESE NM dy the A. pole des zn on this point. We have 


hus not, to oflset these, any economy in material over 
designs for lower rated speeds and more poles. The 
matter is not so much dependent on tlie actual rated 
speed as on the number of poles, and thus, indirectly, 
on the Irequenev, as the latter depends on the speed 
and the number of poles. | 
Designs for 50 Cyeles.~ We have already tabulated 
TT Table IIl. data tor ЛӨ-сусе designs, at 720, 1.000 
and 1.500. турм. with 8, б, and E poles, We shall 
cee from these designs that a 1.000 турт, machine for 
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50 eycles and 4 poles is a reasonable proposition, 
although a 1,500 r.p.m. 2-pole 25-cycle design is almost 
out of the question. This is. as we shall see, sinply 
dependent ou the number of poles, the 4-pole design 
being quite practicable, while the 2-pole is unreason- 
able. Both of these designs are for the same rated 
speed of 1,500 r.p.m. These three additional 50-cycle 
designs may be compared with the 25-cvcle designs 
of either the same speed or the same number of poles. 
Outline sketches of these designs are given in Fig. 11, 
where is also reproduced to the same scale the 750 
r.p.m. 23-cycle 4-pole design from Fig. 7, thus show- 
ing the two 4-pole designs side by side, and the two 
750 r.p.m. designs one above the other. 

In Fig. 12 are plotted the various losses for these 
designs, as was done in Fig. 9 for the 25-cycle designs. 
Comparing with Fig. 9, the iron losses in the 
50-сус1е machines are greater than in the 25-cycle 
machines, on account of the greater frequency. The 
armature and field copper losses are less as the lengths 
of the mean turns are smaller, on account of the small 
general dimensions. 

It is notable that the total electrical loss shows a 
falling off in the higher speeds. This is due to the 
speed range for these three machines being very great 
—from 750 to 1,500 r.p.m.—and it is necessary in the 
very high speed designs to keep down the losses on 
aecount of the thermal limitations. The weight and 
cost, data are plotted together with those of the 25-cycle 
designs in Figs. 18 and 14. From these curves it will 
again be observed that doubling the rated speed from 
750 to 1,500 r.p.m. decreases the cost of effective 
material only from £880 to £700, or only about 20 
per cent. 

The curves also show that the 4-pole design cor- 
responds to the limiting econornical speed beyond 
which designs will be more expensive and poorer in 
quality. The 6-pole 1,000 r.p.m. and the 4-pole 1,500 
rpm. designs are practically identical so far as 
economy of material is concerned, and on aceount of 
its better electrical and mechanical properties, the 
0-pole design for the slower speed would be preferable. 

In Figs. 13 and 14 each curve may be regarded as 


plotted progressively against the rated speed, although. 


each is disjointed at the point where the designs change 
from 25 to 50 eveles, viz., а speed of 750 r.p.m. Тһе 
interesting feature is the tendency of each half of the 
curve, viz., between О and 750 r.p.m., and between 
750 r.p.m. and 1.500 r.p.m., to exhibit a minimum 
point. This indicates clearly that the matter of 
economy of the design is not dependent solely on the 
rated speed, but also on the number of poles. 

It will be noted that of the two 750 r.p.m. designs 
that for 8 poles and 50 cycles is considerably more 
economical than the design for 4 poles and 25 cycles. 
The 25-сусіе designs, when the speed has progressed 
up to 750 r.p.m., have passed through the speeds 
corresponding to the greatest economy, and for 750 
rp.n. an 8-pole machine is found better than a 
4-pole machine. It may be further noted that we 
found the total weight of a 2-pole 1,500 r. p.m. 25-eycle 
design to be about 70 tons. The curve in Fig. 14 
shows that a 4-pole 1.500 r.p.m. design weighs only 
40 tons. This large difference is simply due to the 
number of poles. А 2-pole design for 50 сус1еѕ requires 
a speed of 3,000 r.p.m. Such a design is practically 
out of the question for & rating of 3,000 k.v.a., but 
were it attempted, the total weight would be found 
to be much greater than that of the 4-pole 1.500 r.p.m. 
If such а point were obtained in extension of the 
50-evcle eurves in Fig. 14 the point of maximum 
economy would occur at the 4-pole design, and the 
curves would present a minimum point similar to that 
seen in the curves for the 25-cycle machines. 


(To be concluded.) 


CORRESPONDENCE 
UNDERGROUND MAINS. 
To the Editor of ELECTRICAL ENGINEERING. 


SIR, —In your report of the discussion on Mr. Rover. 
хоп 5 paper on underground mains, Mr. G. CAR 
Preece is made to say that the first cost of a 3.core 
cable distributor is greater than the cost of three 
single cables of a similar capacity. It would be inter- 
esting to know how this result is arrived at. I make 
the multicore cable come out rather cheaper than 
three single cables. The following prices are for low 
tension cables, paper insulated, lead covered, braided 
and compounded, and are taken from Messrs. Glover's 
catalogue, dated July, 1904. 


'l sq. in. single £232 per ише. 


_ "05 sq. in. single ... 7 e. £144 per mile. 
(2) `1 sq. in. and (1) 05 sq. in. 


triple concentric 


| | £600 per mile. 
(3) `1 sq. in. 3-core cable 


£662 per mile. 
Deduct the cost of the extra copper in the 3-core 


cable, i.e., one mile of ‘05 sq. in. = 900 lbs., at 9d. 
per lb. = £36. 


(2) `1 sq. in. and (1) `05 sq. in. 3-core 
cable 2. ТА ; 

(2) `1 sq. in. and (1) 05 s 
single cables . 

(2) `1 sq. in. and (1) `05 sq. in. con- 


A ... £626 per mile. 
q. in. 8 

bes £608 per mile. 
centric £600 per mile. 
These prices probably do not apply now, but may 
be assumed to be relatively correct, and include de- 
livery within the United Kingdom. 

If the distributor be laid ** solid ° in earthenware 
troughs, a single 3-in. trough suitable for the 3-core 
cable costs about 6d. per yard, a 3-chase trough for the 
single cables costs rather more than a shilling per 
yard. A protective covering of special hard bricks costs 
ds. per 100. The 3-in. trough requires four bricks 
per yard, the 3-chase trough eight bricks per yard. 


Per mile, 


—— 
Cable, Troughs. Bricks. "Total. 
3.core cable 


: eo 2. £020 — £44. £10 e 
3 Single cables S. 608 88 34 730 
Triple concentric cable ... 600 44 17 661 


The bitumen and saddles will both cost less for the 
3-core cable, and the cost of bundling will also be 
less. If. the cables be drawn into ducts the cost 
seems to be equally favourable for the 3-core cable, 
and in some cases, ¢.g., cast-iron pipes, much more so. 

With armoured cables the cost of a 3-core cable 15 
£100 less (per mile) than for three single cables o! 


the same sectional area (prices taken from the same 
catalogue). 


Yours, &c., 
Е. FERNIF. 
Edinburgh, May 13th. 


Faraday House Old Students’ Association. Mr. C. Р. Sparks, 
Chief Engineer of the County of London Electric Supply Со. 


Ltd., has been elected president of this Association for 1907. rive 
Mr. S. F. Beevor, resigned. 


Electric Traction іп Turkey.—According to the Jahre 
Gozette, last February, what is reported to be the first electric 
railway in Turkey was opened for trattic in Damascus. It i5 
about Jj miles long, connects two suburbs with the city. and 
is to be extended further. The electricity 15 generated by 
water-power at the falls of the Barada, about twenty-five miles 
west of Damascus, and is used for about 1.000 electric lamp 
as well as for motive-power, and now at the hour of even 
prayer the great mosque of Damascus is lighted up picturesqueh 
by several arc lights and a great number of incandescent lamps. 


The railroad and lighting plant are the property of a Belgian 
company. 
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CITY AND SOUTH LONDON RAILWAY EXTENSION TO EUSTON 


N our issue of April 11th we gave a general descrip- 
| E of this latest extension of our original London 
“ tube," which on Saturday last was formally opened 
to publie trafhe by Mr. Percy Harris, Chairman of 
the London County Council. In the course of his 
remarks at the luncheon following the opening cere- 
mony, Mr. Harris commented upon the possibilities 
of co-operation between the County Council and pri- 
vate companies, especially in the matter of trans- 
portation facilities, and said he hoped that the future 
would see a considerable movement in this direc- 
tion. There are, however, several additional details of 
the equipment of this railway which we are now en- 
abled to describe, the most interesting of which, per- 
haps, is the provision of an emergency staircase exit, 
halfway between the Angel and King's Cross stations. 
As previously described, the tunnels of this railway are 
provided with a continuous slate pathway, as well as 
being illuminated by incandescent lamps, so that there 
would be no difficulty in passengers finding their way 
to this exit in the event of a breakdown. 

Fig. 1 is a view of Euston cross-over and siding, 
the latter can be seen to the left of the picture. 
Euston station, with its island platform, is shown in 


=, ^ 


OY. 
LR i 


Fic. l.—EvsroN CROSS-OVER AND SIDING. 
Fig. 2, and it is worthy of note that this station 
tunnel is 30 ft. in diameter, and of the usual iron 
segmental construction, thus constituting the largest 
tunnel ever driven on the Greathead system, and the 
first of such dimensions to be constructed of iron. 
Fig. 3 is an interior view of the signal cabin at 
Euston station, and gives а very good idea of the 
signal gear and instruments in use on this railway. 
As mentioned in our previous article, the signalling 
arrangement used is an electrical interlocking block 
system, installed by Messrs. J. E. Spagnoletti and 
Co., of London. In this system all starting signals 
are normally locked, and are unlocked only by the 
station in advance, on request from the station in 
the rear. The signals can be unlocked »only when 
the section is clear, and after a previous train has 
passed the authorised clearing point; they cannot be 
unlocked prematurely, because it requires the arrival 
of the train itself at the station in advance to reset 
the instrument there, and so enable the signalman to 
use it to unlock the lever at the station in the rear. 
During the operation of crossing a train from the 
“ор ”’ to the ‘‘ down ” line, or vice versa, approaching 
"up '' or "down | trains can be kept either at the 
station in the rear, or at the home signals, until the 
train occupying the erossing, or standing on either of 


the lines, is clear, and by its departure has reset the 


instrument for letting the trains on the ''up " or 
(or both) lines come into the station or pass 
There is also a spring contact arrange- 


é í 


down ' 
through it. 


Fic. 2.—Euston STATION, WITH ISLAND PLATFORM. 


ment in the electrical lock, actuated by the movement 
of the signal lever. This contact is only closed when 
the signal lever is in the '' danger.’ position, hence 
it is impossible for the signalman to unlock the signal 
gear of the rear station until he has set his own signal 
at danger. 

A number of new steel trailer coaches have 
been supplied by the Brush Electrieal Engineering 
Co., Ltd., and Fig. 4 gives an interior view of one 
of these. They were constructed to have the same 


general appearance аз the previous rolling stock, 
and the main dimensions were kept the same. "һе 


leading dimensions are:— Length over car body 26 ft., 
width over body 6 ft. 10 in., height inside саг 6 ft. 
ВІ in., total height from rail 8 ft. 42 in., bogie wheel 
base 5 it., bogie centres, 16 ft. 9 in., length over 
bogies 32 ft. 6 in., number of seats per car, 36, weight 
of car рег seat 0°224 ton. 


3.—INTERIOR OF EusroN SIGNAL CABIN. 


Fic. 


The trains, apart from the locomotives, consist of 
five coaches, connected by four intermediate plat- 
forms, mounted on rollers and carried by the bogies, 
also pivoted at each end to allow the cars to take 
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curves readily. At each end of the train there is an 
end platform, which is bolted to the bogie. The total 
length of a train is 160 ft., its total weight is 40} tons, 
and its seating capacity is 180 seats. The weight of 
a train per ft. run is 252 tons. 

The bogie frames are of pressed steel construction, 
and the car framework throughout is of steel, the sole- 
bar is a plate, flanged so as to form a deep channel, 
the longitudinal rails are of angle steel, and the 
pillars and carlines of light section channel steel. The 
whole framework is well tied together with knees and 
gusset plates, while the steel panelling is arranged to 
relieve the main connections of all racking strains, 
and so give great strength to the structure with a 
minimum weight of material. 

The floors are made up of *' litosilo '' fire-resisting 
cement, laid on corrugated steel plate, the corruga- 
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Fic. 4.—IwrERI0R ОЕ New Sree, TmaiLER Coacu. 


tions being arranged to run transverse to the length 
of the car. The exterior of the car is moulded in 
teak, with teak window frames, and the panelling is 
painted and grained to match. This gives the cars 
the same general appearance as those previously con- 
structed in teak throughout. The interior is arranged 
to give maximum room, no inside lining being provided 
for the roof or sides. The photo and mirror frames 
are in teak, the panelling painted and grained to suit, 
while the roof is enamelled in white. 

Seats and backs are of the spring type, with canvas- 
lined rattan, arranged longitudinally. Doors are pro- 
vided at each end of the саг, and arranged to slide 
outside the end casing, they are framed in teak with 
sheet steel panels. "Ventilation is arranged for by 
means of perforated plates which form the clerestory 
sides; this causes a constant change of air without 
producing draught. Westinghouse brakes are fitted 
throughout, the air piping is carried on the roof, and 
the connections from ear to ear are made above the 
platform canopies. 


ELECTRIC AMBULANCES IN THE CITY OF 
LONDON 


HE new electrical ambulance service of the City of London, 
E i was fully described in ELECTRICAL ENGINEERING, 
April llth, p. 653, was inaugurated by Sir Alfred Newton, 
chairman of the Police Committee of the Corporation of London, 
on Monday afternoon last, by the opening of the temporary 
ambulance station in King Edward Street, Newgate Street, on 
ground belonging to St. Bartholomew’s Hospital. Before de- 
claring the station open, Sir Alfred Newton made a short speech, 
giving a brief account of the origin and scope of the scheme. 
An improved ambulance service to deal with the more serious 
of the 2,000 accidents which occur on the average annually in 


the City streets and to take the place of the hand litters kept at 
the six police stations of the City had been under consideration 
since 1905. He spoke of the advantages of electric over other 
forms of traction for the purpose, and described the system 
of 52 call-boxes at various points in the City by means of which 
the police can at any time communicate with the headquarters 
in Old Jewry. The whole working was under control of the 
City police, of which force every member was a qualified *'first- 
aid’’ man. The station which he was opening was only tem- 
porary, the permanent home of the first ambulance would be in 
the new pathological block of St. Bartholomew's Hospital. The 
complete scheme would comprise two other vehicles, which 
would probably be housed in Bishopsgate. He then called atten- 
tion to the arrangements for charging the batteries which had 
been provided, and referred to some of the difficulties, especially 
in connection with way-leaves for the wires to the call-boxes, 
which had prevented the scheme being completed earlier. The 
station was then declared open, and almost immediately a 
signal was received summoning the ambulance to the scene of 
an imaginary accident. The car was promptly manned, and 
departed, returning later to the accident reception ward (Out- 
Patients’ Department) with a dummy patient therein, and after- 
wards returning to the station to be ready for use. 


Glasgow Local Section.—The annual report, submitted to the 
annual general meeting of this section of the Institution of Elec- 
trical Engineers on Tuesday, records the holding of seven meet- 
ings during the past session for the reading and discussion of 
papers, besides one or two social functions. The membership 
ot the section continues to increase, and now numbers 279, in- 
cluding seventy students. The following committee for the 
ensuing session was elected :—Chairman, Prof. F. G. Baily; 
past chairmen, Lord Kelvin, Mr. R. Robertson, and Mr. M. M. 
Munro; vice-chairman, Mr. E. G. Tidd; chairman of Students' 
Section, Prof. Magnus Maclean; members, Messrs. С. Day (the 
Mirrlees Watson Co., Ltd.), J. Lowson (W. C. Martin and Co.), 
T. B. Murray (Albion Motor Car Co.), F. A. Newington (chief 
engineer, Edinburgh Corporation Electricity Department), J. S. 
Nicholson (Glasgow University), W. W. Lackie (chief engineer, 
Glasgow Corporation Electricity Department), J. К. Stothert 
(Babcock and Wilcox, Ltd.), W. M‘Whirter, and J. E. Sayers. 
It will be noticed that no nomination has been made for the 
post of secretary and treasurer. According to the bye-laws of 
the Institution governing the working of the local sections, 
the election of the secretary is in the hands of the Local Sec- 
tion Committee, it was, therefore, thought better to leave this 
appointment for the new committee to make. The committee 
regret that Mr. Tidd, who has been secretary almost from the 
formation of the local section in 1899, over seven years ago, 
has found it necessary to relinquish this position. During the 
year a local students’ section has been formed, which has held 
six meetings. 


Electrically-driven Paper Mill in Japan.—A very large order 
for the electrical equipment of a paper mill in Japan has been 
placed in America by the Oji Paper Company, of Tokio. In 
addition to the motor equipment of the paper-making machinery, 
the contract will include a new hydro-electric plant, with a 15. 
mile transmission line and sub-station. The electrical equip- 
ment will be furnished by the General Electric Company. At 
the power station there will be installed four waterwheel-driven 
three-phase 5,125 kilovolt-ampere units, generating current at 
5.450 volts, the frequency being 60 cycles. Current for exciting 
the revolving fields of these generators will be furnished by 
twin exciting units, consisting of two 150-kilowatt generators, 
driven respectively by an induction motor and a small water- 
wheel. Generator regulation will be effected by a Tirrill regu- 
lator. Twelve water-cooled step-up transformers will be ar- 
ranged in sets of three to raise the generator voltage for trans- 
mission. Each transformer will have a capacity of 1,050 kilo- 
watts, and the primary voltages will be arranged with star con- 
nections for either 46,000, 45,000, or 44,000 volts. At the sub- 
station, near the mill, 12 step-down transformers will be em 
ployed to reduce the transmitting potential to 2.200 or 2,100 
volts. The switchboard will be arranged to distribute power at 
the desired voltage directly to the motors. In the paper mill 
five 750-horse-power 2,000-volt induction motors will be used to 
drive the pulp grinders. These motors have an external resist- 
ance in the armature circuit and controllers to vary the speed. 
Each motor will have an extended shaft and will be so placed 
between two pulp grinders that both grinders can be driven 
directly without belting. Each of four beater machines will be 
driven by a 2.000-volt 350-horse-power induction motor. А fifth 
will be driven by a 200-horse-power induction motor, and all will 
be rope-driven. The Oji paper mill will be situated at Hokaido. 
on the seashore, facing the Pacific. It will be an excellert 
example of modern engineering practice, of which there are 
coming to be so many typical installations in Japan. 
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TELEPHONIC TRANSMISSION MEASUREMENTS 


T the Institution of Electrical Engineers on Thursday Messrs. 

B. S. Cohea and G. M. Shepherd described the following results 
oblained in the investigation laboratory of the National Tele- 
phone Company, of methods of measuring frequency, distor- 
tion, attenuation, current and power of telephone waves, and 
also line and instrument impedances.. 

As might be expected, the oscillograph has afforded a great 
deal of useful information with regard to telephone waves. The 
instrument used was the high-frequency pattern of Duddell. 
This instrument had two separate vibrators which could be 
used in a variety of ways. For investigating the attenuation 
and distortion of waves over telephone lines, one could be placed 
at the beginning and the other at the end of the line. Owing 
to the small resistance (about 10 ohms) of these vibrators and 
their negligible inductance, they have no appreciable disturbing 
effect on the circuit into which they are introduced. This 
oscillograph was used in conjunction with the falling photo- 
graphic plate arrangement. Owing to the high frequency and 
general complexity of many of the telephone waves, it is very 
necessary that the vibrators should be working at their correct. 
damping temperature in order to obtain reliable records. Аз 
mentioned by Duddell and others, the best test for correct 
damping is а square wave produced by interrupting a direct 
current. 


CHANGE IN WAVE-FORM IN TRANSMISSION. 


Fig. 1 shows the attenuation and distortion of a fairly com- 
plex sound wave (singing ‘‘/a’’) over a 16-mile cable line. The 
cable in this case was equivalent to one with 176 miles of 
20-lb. conductors, and the transmission over this length of line 
is very good indeed. On analysing the received wave it is 
found that everything above the seventh harmonic seems to 
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have practically been wiped out, and this harmonic represents 
a frequency of 980 ~. 

Fig. 2 shows a note sung by a girl in a high tone, which was 
taken as representing the upper limit for speech frequency. The 
line in this case was 16°6 miles of 20 Ib. On analysing these 
curves the highest frequency left prominent in the received 
wave was 5,000 ~. This is a very high figure, and does not 
necessarily represent a frequency that matters, firstly, because 
the fundamental was exceptionally high, and, secondly, because 
the speech limit is not reached until about 50 miles of 20-Ib. 
cable is in circuit; unfortunately the authors have not found 
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it possible to obtain an analysable record over this mileage with 
the oscillograph. 

The analysis of the two waves in Fig. 1 brings to light the 
fact that the attenuation of the current behaves in a curiously 
fluctuating manner as the frequency increases. 


harmonics :— 
Percentag | Percentage 
Harmonic. received. ; Harmonic. received, 

1 A m 81:0 8 in M 30:0 
(Fundamental) 9 a - 25:0 

2 ТЄ - 41:0 i 10 25:0 

3 51:0 | 11 81:0 

4 460 | 12 13:0 

5 41:5 | 13 2:5 

6 28:0 | 14 15°5 

1 950! 15 4:0 


The big rise ‘at the eleventh harmonic is very noticeable. 


A further example of this effect is apparent in the wave- 
forms of Fig. ó, which represent a singing ‘оо’ sound on 30 
Analysis up to the eleventh harmonic shows 


miles of cable. 
the following percentages received :— 


The following 
table gives percentages of received currents for the various 


839 
Percentage Percentage 
Harmonic received. ' Harmonic. received. 
1 34:3 | 7 Se T 6:3 
2 16:7 — | ЧУ vus. Ск 155 
3 6:0 | 9 -— Е 38-0 
4 5.0 | 10 m iu 16:4 
5 1:0 | 11 T m 8:2 
6 7:3 |j 


The ninth harmonic is the notable one in this case, and would 
have a frequency of about 2,295 ~. Such analyses as the above 
are, of course, somewhat rough affairs, owing to the ditliculty 
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in obtaining clearly defined enlargements of attenuated wave 
negatives; it is also an extremely laborious business. 

The absence, unfortunately, of any precise data regarding the 
terminal conditions of the circuit when these oscillograms were 
taken renders it impossible to explain the phenomena theoretic- 
ally. That such an occurrence is in some degree possible, how- 
ever, may be demonstrated by taking an arbitrary complex 
E.M.F., and supposing this to be impressed upon a circuit of 
known electrical constants. Thus, let the following— 


E=100 sin pt+75 sin (2 pt —45) 4-50 sin (5 pt-4- 30), 


with a fundamental of 200 ~, be the actual potential difference 
at the sending end of a cable line whose data are :— 


Length ... 15 miles ; 

Capacity 0:054 m.f. per nilo: 
Resistance 85 ohms з 
Inductance 


and which is terminated by a piece of apparatus, such as a 
telephone instrument, of, say, 0°18 henry and 200 ohms. 

Fig. 4 shows the above function plotted out through a com- 
plete period, both for the beginning and end of the circuit. In 
this theoretical example the percentages of reccived current for 
the three harmonics present are зр ely— 


ist ^ .. jua sae gibi 574 per cent. 
2nd e ИО » 
Sth... к з ку AGS: us 


Oliver Heaviside deals with this matter at some length in his 
collected papers, Vol. II., and shows, by means of the equation 
for the receiving end impedance, that the latter passes through 
successive maxima and minima values with increasing frequency. 
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20°0 


Sent Wave. 
——— ы ш Ле Received Wave. 


These fluctuations become less and less marked, and finally dis- 
appear at high frequencies. What precisely the practical effect on 
transmission is of this special reinforcement and diminution of 
certain tones we cannot at present say. The causes tending 
towards distortion are so many and varied that perhaps the 
resultant effect is not so strongly felt as might otherwise be 
the case. At all events, Heaviside’s remarks regarding the 
instinctive quality of the human ear for recognising what must 
in reality be the merest phantoms of speech vibrations, appear 
to be pretty well borne out in practice. Volume is the prime 
necessity; articulation is, comparatively speaking, of secondary 
importance. The subject of line resonance (if that term may 
be applied) seems, however, to be one worthy of е inves- 
tigation. | 
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HIGHEST IMPORTANT FREQUENCY IN TELEPHONE WAVES. 


Some tests carried out on ‘“‘loaded’’ lines led to an interest- 
ing method of ascertaining the highest important frequency in 
articulate speech. If the spacing—t.e., distance apart—of load- 
ing coils is increased, and at the same time the amount of in- 
ductance per mile inserted is unchanged, the attenuation con- 
stant also increases gradually, and at one particular spacing 
increases to an enormous extent. Fig. 5 shows curves for the 
variation of attenuation constant with spacing for frequencies 
of 800 and 1,600 ~. These curves were calculated from for- 
mule by С. A. Campbell, and have been confirmed by tests 
made with a sine-wave alternator. 

As the articulation of a received telephone wave depends to 
a very great extent on the attenuation of the harmonics present, 
it was thought that the application of the arrangement just 
referred to would help to settle the question as to which fre- 
quencies determine by their presence or absence the difference 
between articulate and inarticulate transmission. А series of 
articulation observations were consequently made on 20 miles 
of cable for increasing spacing intervals with a constant load 
of 0'17 henry per circuit mile, and commencing with a distribu- 
tion of one load per mile. 

It was found that a 2-mile load was very slightly inferior 
to the unloaded line of equivalent speaking volume, but still 
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gave excellent commercial transmission. ‘This indicates that 
harmonics above 1,600 ~ may be dispensed with (see Fig. 5). 
With 3-mile distribution the articulation was commercial, but 
decidedly inferior to the unloaded line. The critical frequency 
for this disposition of the load was about 1,100 ~, and it is 
thus apparent that harmonics between 1,100 ~ and 1,600 ~ are 
valuable. For 4-mile intervals speech became quite impossible, 
although the volume was still quite considerable, and we must 
therefore conclude that the highest indispensable frequency lies 
between 800 апа 1,100 ~, and also that it is desirable to retain 
something higher than 1,100 ~ for really high-grade trans- 
mission. Probably 1,500 ~ would be quite a satisfactory figure 
to base calculations on. Pupin and other writers use 750 to 
800 ~ for many transmission calculations. It is important to 
note that this represents a fair average frequency, as damping 
constants calculated with this value can be obtained experi- 
mentally when using actual speech waves. 


RELATIONSHIP BETWEEN SENT AND RECEIVED Waves on SHORT 
3 tS CABLE LINES. 


On short cable lines, and, provided that some amount of 
terminal impedance exists at both ends of the line, the relation- 
ship between the sent and received currents is somewhat pecu- 
lar. Fig. 6 shows the wave at the beginning and end of a line 
equivalent to 22 miles of 20-lb. cable, and in this case the 
receiving end wave is of considerably greater amplitude than 


the wave at the transmitting end. The wave in this case was 
produced by whistling into the transmitter. The effect is con- 
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sidered further on in connection with telephone current measure: 
ments. 

Effects Produced by Opening and оя Receiving Ends of 
the Line.—VFig. 7(a) shows the effect on the transmitted wave 
when opening and closing the receiving end of a line consisting 
of two miles of 20-1Ь. cable. With this short line the cable 
current passing from the A to the B wires, by virtue of their 
mutual capacity. is smaller than the total current flowing when 
the far end is closed. The variation in wave-form is also very 
noticeable. When, however, the line is 75 miles of the same 
cable, the current is actually greater when the far end is open 
than when it is closed, see Fig. 7(0). Lastly, when the line 
gets beyond a certain length, the effect on the amplitude at the 
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transmitting епа by opening and closing the receiving епа is 
negligible. Fig. 7(c) shows the effect with 20 miles of 20-Ib. 
cable. 

These phenomena, which are dealt with further in another 
part of this paper, are due to the action of the terminal im- 
pedance, and may prove of considerable importance to the tele- 
phone engineer, as they can be varied to a great extent by 
varying the impedances of the terminal apparatus. With long 
lines, the tendency is for the impedance at the sending end to 
become a constant quantity, not varying appreciably with the 
length, and the reaction of the terminal apparatus becomes 
evident only to a very small degree at the sending end. 


(To be concluded.) 


Institution of Electrical Engineers.— The following із the 
result of the ballot for new members at the meeting on 
Thursday :—As associate members : Henry Charles Adams, 37 
Waterloo Street, Birmingham; Colby Topp Tielke Allan, Royal 
Chambers, Queen Street, Cardiff; Gilbert Austin, 49 Polwarth 
Gardens, Hyndland, Glasgow; William Gregory Chace, Muni- 
cipal Power Department, Carnegie Library Building, Winnipeg, 
Canada; John Cathcart Christie, 7 Rupert Street, Glasgow; 
John Drennan, 93 Hulme Hall Road, Cheadle Hulme, Cheshire; 
Barker Ellis, Corporation Tramways, Manors, Newcastle-on- 
Tyne; Nils Frenning, The British Thomson-Houston Co., 
Ltd., Rugby; George James Harford, 47 Tithebarn Street, 
Liverpool; Joseph Shaw Heath, 28 Usway Street, Hebburn- 
on-Tyne; Matthew Cochrane Henderson, Corporation Electricity 
Department, Dunedin, New Zealand; Albert Henry Midclev, 
86 Cranmer Road, Forest Gate, E.; Frederick Lautour Milne, 
Sivasamudram, Mysore State, South India; Noel Lathrop 
Murray. Colomal Mutual Chambers, Market Street, Melbourne, 
Australia: Wilham John Price. Generating Station, Summer 
Lane, Birmingham; Marcus  Pulvermacher, 58 Ivv Road, 
Cricklewood, N.W.; Alexander Lang Salton, 15 Abbotsford 
Place, Glasgow; Duncan Sinclair, Barbeck Park Gardens, 
Broomhill, Glasgow. As associate : Kenward Herbert Jackson, 
5 Enmore Road, Putney, S.W. 
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“ FLEXIBLES,” WITH NOTES ON THE TESTING OF RUBBER 


(Continued from page 796.) 


НЕ following is a report of the discussion on 

Prof. Schwartz's paper, read before the Institu- 
tion of Electrical Engineers on April 18th last. An 
abstract of the paper itself appeared in ELECTRICAL 
ENGINEERING of April 25th, p. 719, May 204, p. 763, 
and May 9th, p. 798. 


Мв. C. P. Sparks, the chairman of the Wiring Rules Com- 
mittee, in opening the discussion, said that on behalf of the 
Wiring Rules Committee he wished again to tender Prof. 
Schwartz their special thanks. Last year, when the question of 
the revision of the rules was under consideration, the committee 
were met with the want of data in regard to the flexibles then 
in common use, and Prof. Schwartz gave his very hearty co- 
operation in elucidating certain points. Whilst on this point he 
would like to mention that, four or five years ago, when the 
wiring rules were under revision, they were then faced with the 
question that there was no test of flexibles at all, and after 


consultation with the manufacturers a test was proposed which 


was admittedly inadequate, but it was better than nothing at 
all. It consisted in specifying that each hank should be pressure 
tested at 1,000 volts. 'They were then dealing бели pale with 
pure rubber flexible, and it being impossible, owing to the 
absorptive powers of pure rubber, to specify an immersion test, 
the committee practically specified a test equivalent to a dry 
test. Further experience showed that this test was not sufficient 
and not effectual. Consequently in the new rules just issued 
the standard had been raised to the testing of each hank at 
1,500 volts. In the meantime the Cable Makers’ Association had 
produced a flexible which was now largely used, and in this case 
it was specified that the same test should be applied for 15 
minutes after 24 hours’ immersion in water. The paper gave 
extracts from rules in other countries. In America, for instance, 
vulcanised flex had to have a minimum thickness of dielectric 
of 31 mils. The Institution minimum was the C. M.A. standard 
of 54 mils. The American pressure test was 6,000 volts after 
two weeks' immersion in water. In Germany the minimum 
insulation for vulcanised ''flex " was 31 mils, and the test at 
2,000 volts after 24 hours’ immersion in water. In France there 
was an insulation test only. The author had drawn attention to the 
relative merits of vulcanised v. rubber tlex. Personally, his own 
Opinion was in favour of pure rubber. No doubt the attraction 
of vulcanised flex was the fact that pressure tests and insulation 
tests could be made when the cable was under water, and that 
more exact tests could be obtained than with pure rubber; but 
the durability of pure rubber flex, when made with high-class 
material, was, through the absence of sulphur and consequent 
less deterioration, much in its favour. Recent English experi- 
ence had been more largely based upon this material than any 
other. In the new rules special attention was drawn to the 
use of pure rubber flex for pendants, or in any position where 
they were bent a large number of times. He thought there was 
some misunderstanding on the author's part with regard to the 
grcuping of flexible conductors. He stated that “іп mill and 
factory lighting, moreover, it is impossible for economic reasons 
to employ only five-ampere circuits where long aisles are to be 
lit, consequently the blowing of a fuse brought about by the 
failure of a tlexible may extinguish a large number of lights, and 
result in the sudden throwing off of a large load and considerable 
contusion with the work." It was possible to control a 100- or 
200-ampere circuit as a whole, and at the same time effectively 
guard each five-ampere circuit so far as fusing was concerned. 
In revising the rules four years ago, a rule was introduced which 
was now in the new edition, Section 21, drawing attention to the 
necessity of wiring from sub-circuits, limiting the sub-circuit to 
five amperes at 125 volts and three amperes for 250 volts. In 
his own opinion this was one of the soundest rules and one of 
the most necessary that the Institution ever issued. If it were 
carefully adhered to, the risks that were undoubtedly run with 
bad flexible or carelessly-handled flexible were enormously mini- 
mised. If circuits were reasonably fused, the safety of the 
whole system was obtained by that sub-division into sub-circuits. 
With regard to systems of wiring, Prof. Schwartz mentioned 
Continental practice. It was only within recent years that any 
open wiring work had been permitted in this country either by 
the Institution or by the fire offices. Some five years ago, per- 
mission was given in the Institution rules in a tentative way 
for open work, and during the last few vears this work had 
grown. Under the new Rule, 46c, more definite instructions are 
given as to the way in which this work should be carried out, 
and he believed that the use of the sub-circuit system opened a 
very great field for such work, which would widen the use of 
electricity and enable it to be used in many cases where the 
capital cost of putting into buildings had prevented it hitherto. 
Mention was made in the paper as to the price per point that 
might be expected with such a svstem. From his experience, that 
price had not only been reached, but long since passed. It 
represented a standard which the wiring contractors in London, 


at any rate, would welcome, if they could obtain it as a general 
rule. The cost of work carried out on the open system was 
going to be far less per point than the author's figure. He was 
very interested in the question of rubber and the suggested 
hysteresis test, although his experience with rubber had not 
been of a very scientific nature. For many years he had prin- 
cipally used either fibre or paper cables, but he had always 
taken an interest in rubber. But,'comparing the sample of rubber 
nowadays, he could not help feeling that we were dealing with 
an entirely different article from what was dealt with in the 
pioneering days of electrical engineering. Whether the raw 
material had changed he did not know, but we could not now 
buy anywhere in the world the same class of cable that was 
manufactured in England 20 or 25 years ago. Personally, he 
believed it to be largely a question of raw material. A reliable 
rubber test was needed to protect not only the buyer, but the 
seller. Where a seller in this country was undoubtedly giving 
a higher class article, it was very ditticult for the buyer in many 
cases to be able to say that this cable, although it appeared to 
be 15 or 20 per cent. better than any other article, was really 
worth a considerably higher sum. It was due to the cable 
makers to help the committee to draft a specification which in 
the hands of practical men would determine this question. 

Mr. A. WHattey (British Insulated and Helsby Cables, Ltd.) 
said he was particularly interested in the portion of the paper 
dealing with the high temperatures obtained in lamp-holders, 
and also the results recorded from the tests on Cable Makers' 
Association vulcanised rubber flexible. These results almost in- 
dicated that there was not a very great need for further tests. 
With regard to the question of increased conductivity (Table V.), 
he suggested that Prof. Schwartz might have ignored altogether 
the question of diameter or area. He should have measured the 
resistance per unit length and weight, and obtained a constant 
for the stranded conductor, and then taken a single wire and 
obtained a constant for that in the same way, and next taken 
a single unstranded wire and obtained a similar constant for 
that. He would then have seen whether there was any change 
up or down in the conductivity. The question of gauging the 
thickness of the tin on the wire would become a very ditticult 
one. Speaking generally, а small error in gauging, such as one 
part in 60, meant 5 per cent., or one part in 40 error in 
diameter meant 5 per cent. error in area, and that error could 
easily be obtained by holding a micrometer in the hand for a 
few minutes, which caused an expansion. The thickness of tin 
on small wires was less than on larger wires, because if the smal] 
wire was not drawn through the tinning bath quickly it was 
melted in the tin. It had to be drawn through the bath at a 
rapid rate to prevent its being melted, and thus there was a 
tendency to have slightly less tin. There were some processes, 
however, by which the thickness could be increased very con- 
siderably. In Table IX. tests were given to illustrate the effect 
of corrosion by sulphur upon copper conductors, which was put 
forward as a proof of decrease in tenacity. He did not see how 
Prof. Schwartz quite supported this conclusion in the paper, 
however. It appeared to him that the decrease in tenacity due 
to hardening during the process of stranding and insulating 
might easily т any effect due to sulphur. The author 
expressed a preference for the use of cotton next to the con- 
ductor in the case of flexible, but this had an advantage and 
4 disadvantage. The disadvantage was that it stiffened the 
conductor considerably and prevented high insulation resistance. 
There was a fluff standing up from the cotton covering which 
could not be got rid of, and it was impossible to prevent the 
small tubes of fibre cutting through the insulation of pure 
rubber as it was applied to the conductor. He thought the 
author was slightly misleading in stating that 50 per cent. of 
sulphur was made use of occasionally in vulcanising rubber. 
This would only apply to a material like ebonite. Preference had 
been expressed both by the author and Mr. Sparks for the use 
of pure rubber flexibles, the author preferring them for high 
temperatures. But it should not be forgotten that at a tempera- 
ture well below 212° F. pure rubber became ''tackyv," which 
could also be produced by defects in the tinning of the copper. 
The ‘‘tackiness’’ would also depend upon the kind of raw 
rubber used. To show the complicated nature of the subject, he 
mentioned that there were 40 varieties of raw rubber, each of 
which may have been solidified in a different way. "Thus this 
question depended upon the nature of the rubber and its method 
of preparation. "The strongest point that he would like to make 
about the proposed curve of hysteresis, was that a temperature 
coefficient. would have to be determined for every kind of rubber 
well in advance, as the result of a long series of experiments. 
Temperature had an enormous effect, especially in. what Prof. 
Schwartz called the retractive curve, f.e., the rate at which 
rubber tends to regain its original length. In testing samples of 
insulation, he recommended that these should be taken off the 
cable as а whole, and not cut away in strips, as this gave a 
jagged sample which could not be tested. An interesting point 
mentioned in the paper seemed to show that samples with over 
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50 per cent. of pure rubber did not show any advantage either 
in tensile strength or in power to resist a prolonged heat test at 
1509 F. In fact, the 40 per cent. to 45 per cent. rubber with- 
stood the heat test best. The proposal was made that the 
acetone test should be prescribed in order to determine the 
percentage of vulcanisation, and percentages were given in the 
paper which ought to exist in raw rubber and vuleanised 
rubber. But moisture might easily exceed these figures by 
itself, so that extraordinary precautions were necessary to get 
rid of this moisture first of all. Merely heating the rubber by 
hot rolls did not suflice, and figures at least double those men- 
tioned should be obtained with the acetone test. 

Mr. Н. Herman (Guardian Fire Осе) thought the valuable 
information given in the paper was something which had long 
been wanted. From the paper it would appear that what every- 
one had hitherto regarded as the weakest link was not so weak 
as it was generally supposed to be. The net result of the 
paper was to elevate flex in his estimation. Some of the figures 
in the Tables of tests had simply staggered him. He had no 
idea that that stuff cailed "flex" would ever withstand 
66.000 volts. Looking at Table VI., he saw one test piece 
had done 130,0C0 double journeys up and down. In an 
attempt to get at the probable life of that flex, he had taken 
an average of two double up and down Journeys per day, which 
was a reasonable average, and he found a life of something 
like 170 years. At the same time, there was something which 
the author had not given, and that was the factor of age. ‘They 
knew that rubber, like many other things, depreciated witn 
age, and if they could get some facts as to this depreciation, his 
impression was that some of the noughts in the table would 
have to be knocked off. However, the results in the paper 
certainly placed workshop Hex upon a very high pinnacle. but 
there was yet another thing which did not come into the table, 
and that was the heat due to the lamp; 1.e., if there had been 
lamps in circuit in the holders. Not many lamps would stand 
such rocking, and it was ditlicult to make the test in that way, 
but he thought it likely that, if it were possible, some of the 
figures would be reduced, due to this heat. When that form of 
adjustable pendant first came out, fire otlice men were in doubt 
as to how to regard it. In fact, they were in doubt as to how 
to regard a good many things. Some suggested that the counter- 
weight would throw an additional strain upon the terminals of 
the ceiling rose; but it did not. Then it was suggested that 
the frequent running over such a very small wheel would lead 
to the fracture of the cable itself, which would lead to in- 
cipient arcing; but it did not. As to whether rubber should 
be pure or vulcanised, his feelings had always been toward 
vulcanised, because he regarded it as much better mechanically, 
and theoretically it would stand heat better. Again, with pure 
llex there was only a very thin coating of rubber, whereas with 
vulcanised there was а substantial thickness. But the evi- 
dence of late had upset that theory altogether, and it was 
due to that little fact, the heat of the lamp. That appeared to 
destroy both vulcanised and pure rubber, but pure rubber had 
the cotton to assist it. When it became melted, the cotton took 
it up, and therefore the insulating effect of the rubber still re- 
mained, which was not the case with vulcanised rubber. His 
friend Mr. Taylor had come round very strongly to the view 
that where “Нех was used in connection with pendants, pure 
rubber was the best thing, and therefore the Institution seemed 
to be justified in recommending pure rubber in vuese cases. 
But there were cases in which the mechanical question was of 
greater importance, and then he should preter vulcanised. 
Rubber was one of those mysterious things that was elastic in 
тоге senses than one. He did not know of anything which 
admitted of adulteration in so many forms as rubber, and when 
he onte had an opportunity of inspecting some rubber works, he 
obtained a list as long as his arm of what was employed. Un- 
doubtedly many of the ingredients were justifiable, but there 
were a large number that had the same relation to rubber that 
sand had to sugar. With regard to а mechanical stretching 
test, he had been told by a maker that it was quite possible to 
produce a rubber which would absolutely answer a test for a 
short time, but which would absolutely fail to do so in the 
course of а few months. Therefore, where were they? They 
were in the hands of the cable-makers, and their only salvation 
was to put themselves in the hands of those makers who had 
some reputation to sustain. 

Мк. E. C. Wowsunorcn said that Fig. 4 seemed to show 
that the temperature in bare wires, for some extraordinarv 
reason, was greater than with covered wires. He did not follow 
this. In another part of the paper the author gave an account 
of the extraordinary things which might go to make up so-called 
rubber cable. He was rather surprised at this period, sur- 
rounded as we are by a multiplicity of wiring rules, that such 
things could be tolerated, and he hoped that the new wiring 
rules would rid us of these intolerable things altogether. 

Мн. M. O'GORMAN supported the author in his opinion that 
pure rubber flexible should be universally adopted. He had 
come to this conclusion after some years of practical experience, 
and having commenced as an enthusiast in favour of vulcanised 
exible. Ancther point was that vulcanised tlexible was in no part 
of itself calculated to support a weight for a long time, There 
was also the fact that vulcanised rubber was almost invariably 


under vulcanised, probably because of the danger of having too 
much sulphur, which would attack the copper. He haa ex- 
perienced the fact that in paper mills and such damp places a 
plain pure rubber coating—a miserable looking flexible; in taci, 
supplied by a local plumber—was better in performance than 
good vulcanised flexible. This result was largely due to the 
heat ot the lamp-holder burning the under-vulcamsed rubber 
into a very extensible material, which broke through and arced. 
We were still, however, without a satistactory test of flexible. 
The rules called for a test ot 1,500 volts between members ot a 
pair, but al! sorts of flexible, good, bad, and indifferent, would 
stand 6,000, 7,000, 8,000, and even 9,00 volts, so that Z..u» 
vults proved nothing. The author did not mention that tenacity 
was not a permanent phenomenon. It was only -when the 
material was hot. With regard to the author's. reference to 
gimp, he would like to point out that he was only entitled 
to be associated with this, inasmuch as he was enthusiastic, 
and believed he called for it in the first case, but the people to 
whom all the credit was due were the British Insulated. and 
Helsby Cables, Ltd. They made this very remarkable materiai, 
and he had tried it severely in practice for eighteen months. 
lt was a material which he was sorry to say was excluded from 
the rules, owing to its conductivity. But this was the sori 
of thing for which there was à permanent committee; their 
attention might be drawn to it, and it might, on special occa- 
sions, be allowed. Professor Schwartz had almost asked why 
the 24 hours' test was used. He was delighted to see that 
Professor Schwartz was bringing forward a stretching tesi. 
He doubted whether the careful stretching test proposed . by 
Professor Schwartz could be imitated by material which would 
be no good at all in three months’ time, as suggested by Mr. 
Human. He would like to strengthen Mr. Sparkes’s hands in 
his statement that a stretching test was of value, not спу to 
the consulting engineer, it was of importance to well-estab- 
lished manufacturers, for the only way that they can live was, 
he thought, by proving thai the material they turned out was 
better for the person who had to buy. If a test could be de- 
vised which proved good material, then makers of shoddy 
material would have no place in the industry. ‘This was to the 
common interest of both buyers and sellers. 

PROFESSOR SCHWARTZ having indicated his desire to send 
his reply in writing, a hearty vote of thanks was accorded him 
for his paper. 

The tollowing communicated remarks have been sent in to tre 
secretary for inclusion in the Institution Journal. 

Mr. C. Beaver (communicated) :— 

May I be allowed to offer my thanks and congratulations 
то Prof. Schwartz on the very complete consideration which he 
has given to all points connected with the subject of his paper ? 
With regard to the matter of the “Conductivity of Smali 
Stranded Conductors,” in the tables, the S. W.G. diameters of 
36's and 38's wires are compared with the diameter of tinned 
wires (presumably measured), and the difference is assumed to 
represent the thickness of the tin coating. That this assumption 
is erroneous will be apparent to anyone who is accustomed to 
make, test, and use tinned copper wires, and could easily have 
been checked by analytical estimation of the tin or similar 
means. A simple calculation would then show the actual thick- 
ness of tin to be unmeasurable. Later on the author uses this 
erroneous assumption to account for certain differences between 
measured resistance of stranded conductors and equivalent re- 
sistances of solid wires taken from published tables. 1 think 
that the discrepancies in both instances are probably simply 
due to variations in the gauge of the wires, which are recog- 
mised as unavoidabie, and duly allowed for in standard 
tables. A further endeavour to account for results shown bv 
the tests leads the author to assume that current flows alonz а 
stranded conductor, not only along the individual wires, but 
also from wire to wire through the lines of contact. "This as- 
sumption is hardly warranted by facts. May 1 remind the 
autnor thet the “lay” cr pitch of the copper bar, which is 
consideret as wound around another bar in a close helix (and 
consequently the P.D. between the two bars). is very dif- 
ferent to the “lay” of a strand and the P.D. between the wires 
comprising that strand. | 

With reference to the remarks on the subject of ‘Insulation 
of Flexibles," I should like to correct the impression given bv 
the author that "cut" strip rubber is the most expensive and 
generally used strip for high-class cable work. It is neither 
the one nor the other. 

With regard to the author's remark as to pure rubber insula- 
tion withstanding immersion in water: This is largely @ matter 
of the time elapsing between manufacture and the experiment. 
The pure rubber becomes firmer and more homogeneous in 
course of time, and the overlays become closely sealed by the 
natural adhesive properties of the rubber applied under tension. 

In several statements on the subject of vulcanised rubbers 
the author is at variance with facts. Fifty per cent. of sulphur, 
for instance, 1s only approached to any extent in ebonite work. 
Perhaps the figure has been printed in error. 1 had | 
before reading the paper through that we should have been 
spared the "jacket" and “ separator’ reference. It 15 hardly 
modern practice, especially when the former contains 10 per 
cent. of sulphur. ‘The author's notes on “ Oxidation of Rubber’ 
reinind one that, conversely, the rate of oxidation under certain 
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accelerated and controlled conditions may be advantageously 
used as a guide to the comparative durability of rubbers, &c. 

As regards the Coetticient of Vulcanisation and the deductions 
wich may be drawn from it, the author has apparently over- 
looked the fact that vulcanised rubbers used for insulating 
purposes may contain mineral substances, such as litharge or 
magnesia, which have a considerable effect on the coethcient 
of vuleanisation. The use of such substances is quite legitimate, 
and although they tend to give a high coeflicient, it is certain 
that the durability of the rubber is not impaired but improved 
by them if used in correct and limited proportions. The stand- 
ard hysteresis loop suggested by the author is in principle more 
scientific and thorough as a test than the elongation test, which 
is sometimes specified, but I cannot agree that good behaviour 
under this test, even when the sample shows a reasonably good 
insulation, indicates durability. It is possible to insulate flex- 
ibles with rubbers which will comply fully with stretching and 
other mechanical tests, and give a fair insulation resistance, but 
will be the reverse of durable. A certain type of foreign 
Hexibles is a good instance of this. The pure rubber layer is 
made from an inferior brand of raw rubber, and has a remark- 
able degree of elasticity imparted to it by vulcanisation with 
chloride of sulphur. А thin layer of low-grade vulcanising 
rubber is applied over this, and has the mechanical support of 
the very elastic rubber beneath it; consequently it appears to be 
durable if judged by mechanical tests, whereas in use 1t dan 
to be the reverse. Cable makers in this country will take ex- 
ception to the statement that the pressure test usually specified 
for tlexibles is very rarely carried out in practice, and the 
author will be pleased to know, with reference to his opinion 
that C. M.A. vulcanised flexibles should have the high voltage 
test applied after immersion in water, that this is standard prac- 
tice, and has been so ever since such flexibles were first made. 

With regard to the authors remarks under the heading of 
testing of insulation, the simple chemical tests апа determina- 
tion of percentage of ash are, taken by themselves, almost 
futile, and a fairly complete analysis is often wide of the mark 
in its results, and interpretations thereof, unless made by a 
specialist. Even such a one would need much bracing up to 
agree with the author that the amount of acetone extract " may 
always be taken as a safe guide as to whether the sample has 
been manufactured from Para or not." 

Referring to the author's tests on the rubber insulation of 
l'exibles by blowing out the tube of insulation with a bicycle 
pump, it is perhaps only to be expected that when tested to 
destruction in this way, that the longitudinal joints would fail 
first; but for all practical purposes the “longitudinal method," 
as it is called, of applying the vulcanised rubber to small sizes 
of wire is very eílicient. In large sizes it is admittedly less 
etħicient, and lapping methods are generaily used in this country 
tor medium and large sizes of cable. 

In conclusion, let me add that makers of good flexibles, &c., 
in this country would be only too delighted if the author's 
future work produced some simple series of tests by which easy 
comparisons could be made by buyers. At present they suffer 
from the lack of simple means of demonstration of the superi- 
ority ot their goods. 

MR. J. CoNNoLLY (communicated): I must, in the first 
place, congratulate Professor Schwartz on having made a dis- 
tinct addition to the intormation available on this subject, and 
while it 1s quite evident to anyone interested who has seriously 
studied his paper that the last word has not yet been said on 
'the question of flexibles or of indiarubber insulation, 1 àm 
ot opinion that he has made an important advance towards 
sclving the problem of distinguishing between good and bad, 
between what will endure and what will perish. 

H ysteresis Curves.—I would give the first placein importance 
to the hysteresis curves shown on p. 764; tests similar to those 
on which these results are based have been used on a rough 
s ale by manufacturers of vulcanised elastic thread by observ- 
ing its tractile strength against varying loads. I deduce trom 
his results that the curves for inferior material will be found 
eutside the range of the curves for good material, and will fail 
either on the side of intensibility or of breaking load, or of 
beth. [ think that similar experiments on the insulation or 
larger size wires and cables are desirable. I hope they will 
be carried out soon, and that a good, practical, and reliable 
test will be the outcome. 

Heating Tests.—l|. would place second in importance the 
results shown by the heating tests described on pp. 763-4, and 
also further experiments made by Professor Schwartz on com- 
pounds with dehnite percentages of indiarubber in their com- 
position, which, 1 think, prove beyond doubt that by sub- 
jecting samples to a heat of between 70° and 100° C., or any 
convenient heat below the melting point of sulphur, for several 
days. and examining the fall in their elasticity and strength. 
it will be possible to foretell their comparative durability and 
to place them in their exact order of merit. The so-called 
Admiralty heating tests are quite misleading and ought to be 
abolished. It is a physical impossibility for the ideal cable 
covering having a layer of unvulcanised pure indiarubber 
without any trace of sulphur next to the wire to stand this 
test, as this rubber becomes permanently soft at a much lower 


heat, while, if the pure indiarubber is vulcanised, which is 
not really as good, it may pass the test. 

Chemical Tests.-—With respect to the chemical tests, I do 
not place any reliance on the author's recommendation; the 
only simple and reliable test that the average person can 
carry out is the ignition test, which determines the approxi- 
mate amount of mineral matter in a compound. АН other 
tests should be left to the chemist expert in examining india- 
rubber, and even his deductions should be regarded with a 
large amount of reserve. For instance, the acetone tests will 
not determine, as the author thinks, whether Para rubber 
has been used or not. It is quite possible to adulterate very 
largely the vulcanised oil substitutes which are not soluble in 
acetone, and so obtain a fictitious result. Mineral oils that 
may have been used in the manufacture of recovered india- 
rubber, some oxidised oils, and free sulphur, are all soluble 
in acetone; the time recommended of five hours is not suttli- 
cient to extract all the soluble matter in many cases. ‘The 
whole matter is so complicated that it does not appeal to the 
man in search of simple and reliable tests. 

Insulation Tests.—With respect to the insulation tests, I 
think that the Institute test of exposing the cord for a limited 
time to the vapour arising from boiling water, and then sub- 
jecting to pressure, is of no use whatever, as quite inferior 
material will pass the tests easily. | think that we should 
make up our minds to dispense altogether with insulation 
tests for conductors insulated with lappings of pure india- 
rubber, апа rely upon other observations in determining their 
quality. Tested dry, the results are quite unreliable, and im- 
mersion in water not only lowers but permanently destroys the 
insulation on account ot the creeping of water between the 
lavers, which moisture cannot subsequently be removed. 
Flexibles with vulcanised indiarubber should be tested under 
water before finishing in the same way and with the same care 
as wires and cables, and both an insulation and a pressure 
test should be used. It is our invariable custom to test 
flexibles in this manner, and we find that the insulation of a 
covering free from faults actually improves after prolonged 
immersion. 

In talking of pure indiarubber there is a good deal of con- 
fusion both in the author's paper and elsewhere in distinguish- 
ing whether vulcanised or unvulcanised indiarubber is meant. 


There is very little unvulcanised pure indiarubber used now- 


adays in covering wires, probably none at all for flexibles; the 
rubber is always more or less toughened or surface vulcanised 
by the cold cure process, and it is for the manufacturer to 
determine the best thing to use in this respect. I do not think 
the author's hysteresis loops will be of any use in this direc- 
поп. The best thing the user can do is to see that a sub- 
stantial thickness has been used in at least two layers put in 
with a moderate tension, and that the layers are fairly 
adhesive to one another and do not unwrap or fly back when 
the outer coverings are removed. 

With respect to some of the general questions raised in the 
author's paver :-— 

Oil proof.—Damage to workshop flexible by the use of oily 
waste can be provided against; we can easily provide a flexible 
covering that is oilproot. 

Twisting Wires.—We always nowadays twist or strand the 
fine wires used in making up flexibles and never use straight 
vires. 

Rubber Tube.—-We are now making a flexible cover with an 
indiarubber tube in place of the usual fibrous outer covering. 
We consider that this tube prevents the indiarubber actually 
used for insulating purposes from being exposed to external 
influences and prevents the possibility of electric osmosis. It 
will also act аз a flexible substitute for iron pipes in a water- 
proof systern. 

linsel Cord.—I have here some samples of gimp flexible, as 
described by the author. 1 have no doubt it will be very 
ugeful in special cases for running over small pulleys, but its 
use will be limited on account of its relative low conductivity 
and consequent loss of voltage 1f a long length has to be used. 
With respect to the bending tests, I am of opinion that 
Hextbles having a double braid, the first braid being of soft 
cotton, would give results very superior to flexibles having 
only one braid. The cotton covering next to the wires has 
been dispensed with in the C.M.A. vulcanised flexible, as it 
was considered a potential source of danger in attracting 
moisture to the strands and did not serve any essential 
purpose. 

A nots,—-With respect to tying knots in flexibles inside the 
coiling roses and elsewhere, | think this a great mistake, and 
should not be allowed, as it is putting an unnatural and per- 
manent strain on the covering, and other means ought to be 
found to support the flexibles and keep the strain off the 
terminals, 

Rubher Nipple.—With this object in view we have devised 
a nipple of soft indiarubber that will answer the purpose and 
at the same time effectually seal the entrance to the coiling 
тозе. [ quite approve the suggestion of the author that the 
svstem of surface wiring with flexibles, so much іп vogue on 
the Continent, could be used with advantage here, as what- 
ever dangers may be latent in such a system the results are 
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always plainly visible and can accordingly be remedied with- 
out any delay. 

In conclusion, I may say that, provided the limits of the 
physical properties of indiarubber are properly understood and 
a fair amount of common sense used in their application to 
installation work, very few cases of failure can arise. I would 
also observe that to ensure reliable results, even with the best 
of materials, great care and skill has to be exercised in the 
manufacture of such goods, and we are driven to the conclu- 
sicn that the buyer's principal safeguard is, after all, to rely 
upon the services of old and experienced manufacturers who 
for the sake of their reputation will take good care that the 
goods they supply are suitable for the purpose they are in- 
tended for and not to tie their hands too much by imposing 
rigid conditions which, however excellent they may be, do not 
cover all or even the most important of the precautions to be 
observed. 


THE HULL MUNICIPAL TELEPHONE 
ACCOUNTS 


R. A. R. Bennett, Consulting Engineer to the 

Hull Telephone Department, has been good 
enough to send us the following further particulars with 
regard to the Hull municipal telephone undertaking, 
which enable us to analyse more closely the accounts 
which we published in our last issue: 


March 31, March 31, 

1906. 1907. 

Number of subscribers’ lines 1,520 1,674 
Extensions and private lines... Sis 375 483 
Junction lines у - t - 151 158 
Nuniber of exchanges... ies bee 6 6 
Mileage of underground wire 3,275 9,427 
" overhead Wc. 005 си 273 414 


The capital expenditure per subscriber, up to March 
dist, 1907, has therefore been £31 10s., and per tele-, 
phone station £24 8s. 

Taking the average number of subscribers during 
the year under review as 1,597, and the average 
number of telephone stations as 2,026, we find that the 
exchange repairs have cost about 1s. 84. per sub- 
seriber, or about 1s. per telephone station; the line and 
instrument maintenance (including roof repairs) about 
118. per subscriber, or about 8s. Ва. per telephone 
station; the total working expenditure, excluding Post 
Office royalties, £2 9s. per subscriber, or £1 19s. per 
telephone station; and the total working expenditure, 


including Post Office royalties, about £3 1s. 
per telephone subscriber, or about £2 8s. per 
telephone station. Оп including interest апа 


sinking fund. charges, but with no allow- 
ance for depreciation or obsolescence, the average ex- 
penditure is approximately, excluding rovalties, £4 4s. 
per subseriber, or £3 6s. per telephone station ; including 
rovalties, £4 16s. per subscriber, or £3 15s. per tele- 
phone station. 


The British Medical Association.—At the Exeter meeting of 
the British Medical Association, to be held from July 27th to 
August 2nd, a special section will be devoted to electrical 
matters. Dr. Н. Lewis Jones will be president of the section, 
and will read a paper on ''Oscillograph Tracings of Medical 
Coil Currents.” Among the other papers will be “A New 
Static Machine," by Dr. D. Arthur; “The Use of X-rays from 
the Point of View of the General Practitioner," by Mr. E. 
Pearson, and “Alternating Currents at Slow Periodicity,” by 
Dr. R. Morton. 


Great Northern, Piccadilly, and Brompton Railway.—In view of 
the somewhat exaggerated account which appeared in some quar- 
ters of the slight mishap last week on the Great Northern, Picca- 
dilly, and Brompton Railway, we are glad to be able to state 
that the occurrence was not so serious as might have been in- 
ferred, and could hardly be described аз a fire. The carriages 
are almost entirely steel, and the small amount of wood used tor 
interior finish and as a sound-deadener is thoroughly impregnated 
with phosphate of ammonia so as to render it non-intlaninable. 
A connecting-box belonging to the shoe-leads of a truck failed, 
and caused an arc under the floor of the car. The connections were 
made on a slate slab in a mica-lmed iron box filled with corm- 
pound. The engineers to the railway can only account for the 
trouble by the possible presence of a metallic vein in the slate. 


THE POSTMASTER-GENERAL'S ANNUAL 
STATEMENT 


I5 the House of Commons on Thursday, in connection with 
the Civil Services and Revenue Departments Estimates, Mr. 
Sydney Buxton, the Postmaster-General, made the usual annual 
statement on the vote to complete the sum of £17,367,751 for 
defraying the salaries and expenses of the Post Oflice. He said 
he was sorry that he was not able to give so favourable an 
account of the financial position of this department as was 
the case last year. 'Against an estimated increase in revenue 
of 2600.000, there had only been an actual increase of £350,000. 
The chief reason for the falling off was the very large in 
creased use of the telephone, and this was largely superseding 
the use of short-distance telegrams, which represented the most 
profitable branch of the telegraph service. In this connection 
he pointed out that, including certain wires laid down for the 
National Telephone Company, the mileage of wires had increased 
during the past financial year by 18,000 miles, a considerable por- 
tion of which were in Ireland. In connection with the many com- 
plaints he received as to extensions of the telephone system, 
he pointed out that it not infrequently happened that on the 
same day he received communications complaining that extra 
telephonic facilities were needed in a particular district, whilst 
the same post brought an absolute refusal on the part of the 
local authority to grant an ordinary wayleave. Both the tele- 
phone and telegraph systems would be extended much more 
rapidly if the Postmaster-General had more adequate powers in 
the matter of wayleaves. Coming next to the question of 
wireless telegraphy, he said that the Wireless Radio-telegraphic 
Convention of 1906 being under consideration of a Select Com- 
mittee of the House, the Post Office had somewhat held their 
hands in the matter of granting licences; nevertheless, licences 
had been issued to various British companies during the vear. 
One of the principal reforms carried out during the year had 
been the reduction on the postage of newspapers, magazines, and 
trade journals to Canada. Another matter which had been en- 
gaging the attention of the Post Office was the telegraphic and 
telephonic communication between England and France. and he 
hoped before long to be able to reduce the charges in this con- 
nection. £200,000 had been spent during the past year on the 
extension of the underground cable system throughout the country. 
£1.250,000 had now been spent upon the underground cable 
system of the country, and the desire of the authorities was 
to increase these facilities each year. 


Mr. HENNIKER Heaton pointed to the need for reform in the 
telegraph system generally, and advocated the need for an 
Imperial Postmaster-General, who would consult with the Colo- 
nies and foreign countries upon the question of telegraphic 
communication. 


Mr. Bryce, Mr. Monro Fercuson, Mr. CRoMBrE, and Mn. 
A. С. Morton urged the need for extending the underground 


cable system to Edinburgh and the north and east of Scotland, , 


and complaint was made that Scotland was always starved in 
these matters. The latter stated that it was the duty of the 
Postmaster-General to deal with storms and control the weather. 
for the telegraph lines in Scotland were always suffering from 
the effects of storms. 


THE PosrMASTER-GENERAL, in reply, paid a tribute to the 
officials at the Post Office, who, even if a reform were not 
agreed with, zealously carried it into effect. With reference 
to the extension of the underground telegraph system to some 
of the sparsely populated districts of Scotland, the capital ex- 
penditure was out of all proportion to the return or general 
advantage to the locality. With regard to the delay in extend- 
ing the system to more important centres, it should be remem- 
bered that the system of underground wires had only been in 
existence since the adoption of paper insulation a few vears 
ago. Hence the delay in carrying forward the work, for only a 
certain amount of the work could be carried out each year. 
first, because of the expense, and next because of the difficulty 
of supervision. The Post Office had begun with the backbone 
of the system from London to Glasgow, afterwards spreading 
it out to the south-west and south in order to join the cable 
communication with the Continent, the East, and America. The 
Edinburgh Corporation had been very obstructive on the sub- 
ject of wavleaves, and this was one of the reasons for the 
non-completion of the line between Glasgow and Edinburgh. 
When certain schemes which the department had in hand were 
carried out, he promised that the representations that had been 
made to him in the debate would receive due consideration. 


Mn. MrrcHett-THomson asked when the underground wires 
would be completed between Glasgow and Edinburgh. The tele 
graphic service to the West Indies was at present conducted bv a 
cable partly foreign, but there was a proposal for an extension 
of the British cable, the Halifax, Bermuda, and Jamaica route. 
which would give an all-British communication. 


THE PosrMaAsTER-GENERAL replied that the question of tele- 
graphic communication abroad more properly belonged to the 
Colonial Ottice. 
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ELECTRICAL ENERGY AT THE CAPE 


(By our Care Town CORRESPONDENT.) 


HE eighth annual general meeting of the Cape Town Local 

Section of the Institution of Electrical Engineers was 
held on the 8th inst., when Mr. J. P. Edwards, chief elec- 
trician, G.P.O., was elected president for the new session 1907- 
19C8, with the following committee: Messrs. Denham, Giles, 
Jones, and Long. The election of a secretary was deferred. 
The committee was able to report a very heavy session’s work 
both with regard to the ordinary meetings and in matters affect- 
ing the profession. Six original papers were read during the 
session, and it was announced, amidst hearty applause, that the 
Institution Editing Committee has decided to print in the 
Journal of the Proceedings two of these papers and an abstract 
of a third, viz. :—'' Electrical Lighting of Railway Trains,’’ by 
Mr. John Denham; ‘‘Three-Phase Power Transmission at the 
Cape Explosive Works," by Mr. R. S. Mansel; and an abstract 
of Professor Bohle's paper on *‘ Modern Transformer Design." 
The balance-sheet showed a small deficit due to the heavy ex- 
penses incidental to the issue of copies of the papers to mem- 
bers. It is regrettable to note that while the number of elec- 
trical engineers resident in the peninsula is steadily increasing 
the active membership of the local section remains at a uniform 
level. There are already some papers on the list for the new 
session, and as the local section, by the courtesy of the South 
African College authorities, takes up ‘ts home in the new 
laboratories in the Electrical Engineering Department, a very 
fruitful session may be looked for. 


* * * * 


There is much controversy just now owing to an intimation 
by the City Council that they propose to hire out and maintain 
motors to probable power consumers in order to increase the 
day-load on the city power station. A deputation from the Cape 
Town Electrical Contractors’. Association to the City Council 
has resulted in the matter being referred for further inquiry. 
The objection these gentlemen raise is apparently to interfer- 
ence in private trading by municipalities. Sympathy is easily 
felt for the electrical agents and contractors in the city, as there 
is over £5,009 worth of motors and spare parts held in stock; 
on the other hand, the opinion of the majority of executive 
electrical engineers is that this is a legitimate form of municipal 
business. The City Electrical Engineer has also pointed out 
that the wiring and installing of such motors rented out will 
be placed in the hands of local contractors, and to a definite 
specification prepared by himself, and he claims that the con- 
tractors’ business will be increased thereby. '''Twere a con- 
summation devoutly to be wished." 


* + * 4 


The much-debated ‘Engineers’ Registration Act” appears to 
be in abeyance dt present. The history of its inception is in- 
teresting. It was pointed out that the status of the engineering 
profession was seriously affected by untrained persons setting up 
аз engineering contractors and consultants, and that much public 
money has been wasted upon ill-considered schemes embarked 
upon by municipalities and others acting on the advice of in- 
competent persons. There being no body analogous to the Eng- 
lish Local Government Board, the proposal is that the Colonial 
Government should grant powers to a Board of Engineers, the 
members being partly nominated by Government and partly 
elected by members of the engineering profession resident in the 
Colony. With this object in view a Bill was drafted after dis- 
cussion between the Cape Town Section of the Institution of 
Electrical Engineers, the Cape Society of Civil Engineers, and 
local representatives of the mechanical engineering profession. 
The powers asked for include the compulsory registration of 
all persons desirous of practising as engineers in this Colony, 
the Poard having the right of refusing registration on unsatis- 
factory credentials; the legal right of individuals to appeal 
would, of course, always remain. The Bill may be read in the 
coming session, when the Colonial Factory Act is brought before 
Parliament. 

* * * * 

An existence struggle between the Sea Point Railway and 
the Cape Town Tramways Company is being fiercely fought here. 
The fares to this marine suburb have been reduced by the com- 
petition from sixpence the single journey to iwopence return, 
and in consequence there has been a large migration of the rent- 
paying public from the suburbs in the other direction to Sea 
Point. This will probably have an effect on the rate war. 
The railway. originally a private venture, was, on the petition 
of the “еа Point municipality, taken over and worked bv the 
Cape Government Railways, the ratepayers guaranteeing any 
loss. The Tramway Company received some £20,000 on arbitra- 
tion. The ratepayers appear to intend a fight to the death, 


! 


and the effect on the electrical undertaking will be watched with 


interest by all electrical engineers. 
* * * * 


Street lighting in Cape Town has been much improved by the 
addition of several “tlame” arc lamps, the illumination in the 
Dock Road being exceedingly effective. The replacement of 
many of the carbon filament glow lamps by twin tantalum lamps 
is also an improvement, and the engineer expresses himself as 
very satisfied with their behaviour. On the other hand, the 
Nernst iamp appears still too delicate for outdoor lighting, there 
being continual failures to light up, averaging from one to two 
a night on the part of these lamps in Government Avenue. 
The solitary mercury vapour arc at the top of Government 
Avenue has been removed, much to the delight of the ladies, 
who strongly objected to its lurid green glare. 


* * 
* * à 


While on the subject of street lighting, one is glad to be 
able to record that the suburban municipality of Rondebosch 
have decided to renew the lease of the street lighting held by 
the Peninsula Lighting Company, Claremont, and new twin 
tantalum lamps are being installed in very effective lanterns, 
the design of the company's engineer, Mr. Read. The time has 
come at which the Woodstock municipality may take over the 
street lighting of their suburb from the local Gas Company. 
The lighting in this wind-swept town brings forcibly to our 
memory a ditty concerning certain ''ten little gas lamps," which 
appeared some time ago in a contemporary, and the hope of 
the disinterested man is that electricity may take its legitimate 
place as an illuminant here. 


ASBESTOS WOOD 


SHORT article in the Electrical World by Prof. C. L. 
А Norton describes а new preparation of asbestos which 
exhibits properties rendering it very suitable for electrical 
purposes. Asbestos is practically the only fibrous material of 
a refractory nature which has good insulating qualities. When 
the rock in which the veins of asbestos occur is blasted out, 
usually in open quarries, the thick veins containing the long 
fibres are broken out with hammers. These masses or clusters 
of long fibres are known as ''crude"' asbestos, and are broken 
up, combed, carded, and spun much as cotton is, giving yarn, 
string, and cloth. The remainder of the rock, carrying much 
larger quantites of shorter fibre, is sent to a mill, and is ground 
and sifted until out of these dark and solid-looking rocks there 
come large quantities of tluffy white fibres sorted into different 
lengths. ‘The longer of these mill fibres find use in asbestos 
paper and cardboard, while the shorter are used as fillers for 
paper and rubber and similar fabrics. Until recently, however, 
the very short fibres and ‘‘sand’’ have constituted the waste 
of the process, and have had no commercial value. 

Recently, however, as the result of the joint efforts of Mr. 
Henry M. Whitney, of Boston, and of the author, it has been 
found possible to construct from this very short fibre a non- 
inflammable, electric insulating material which is unique in 
some of its physical characteristics. To this has been given the 
name of ''Asbestos Wood," since, although composed almost 
wholly of asbestos, it possesses many of the qualities of wood 
and can be worked as wood is worked. 

Asbestos wood has somewhat the appearance of soapstone, 
but it is much harder and lighter. In comparison with wood it 
is from 60 to 70 per cent. heavier than oak, and its strength, as 
shown by tests of pieces as large as 48 in. in span subjected to 
centre loads, is approximately 75 per cent. that of white pine. 
Insulation tests made between electrodes 3 in. in dia- 
meter show that when dry the asbestos wood has a 
resistance of about 5,000 to 6,000 megohms for 5/8 
in. and 3/4 in. thicknesses. Being more porous than slate 
or marble, it is necessary in many instances to impregnate the 
asbestos wood in order to make it impervious to moisture. The 
author has found that certain excellent insulating materials can 
be made to penetrate the pores of the woud, even to the centre 
of pieces 2 in. thick, and then caused to harden. This raises 
the insuiation resistance to 1,000,000 megohms in the case of a 
piece 5/8-in. thick tested with 3-in. electrodes. The puncturing 
voltage, rapidly applied, of the saturated material, is in the 
neighbourhood of 45,CCO volts, while pieces l4 in. thick stood 
96.000 volts successfully. 

Asbestos wood is not nearly so brittle as slate or marble, and 
withstands both shocks and local overheating much better, while 
an arc on its surface confines its action to the spot at which it 
strikes and causes no cracking. The slag formed appears to be 
a sufliciently good insulator to cause little trouble in prolong- 
ing the arc. Furthermore, unlike some insulating materials, 
the asbestos wood becomes only very slightly softened or dis- 
torted by heating, or by heat and moisture, the only result of 
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prolonged heating being to drive out gradually the impregnating 
compound, leaving the refractory skeleton of the raw wood. 
Several samples which have been soaking in transformer oil for 
five months are apparently unaffected. 

While it is possible to mould the material in almost any shape, 
it will probably be found cheapest in many instances to cut it 
into shape, since it can be worked readily with ordinary wood- 
working tools. 

The new material should prove suitable for the construction 
of switch panels, and much other work where slate is com- 
monly used, as well as for such. constructional purposes as 
fireproof doors and window-frames. 

Both machine screws and ordinary wood screws can be made 
to hold well in both the raw asbestos wood and the impregnated 
material. Wood screws hold twice as strongly in the raw wood 
as in white pine, and in the impregnated material from three to 
four times as strongly as in pine. 


А NEW ALTERNATING CURRENT MINIMUM 
TIME LIMIT RELAY 


GOOD deal of inconvenience has sometimes arisen owing 

to the fact that the usual design of no-voltage release 
comes into action instantaneously in case of a sudden and 
momentary failure of the supply, or even a fall in the voltage. 
Suppose, for example, a number of motors are fed from a net- 
work which is fed by a feeder having considerable length. Each 
motor is protected by a no-voltage release. If now а short- 
circuit occurs on the network, causing the fuse to blow, or if 
one of the motors is started up too quickly, a very large rush of 
current occurs, which, owing to the resistance of the main, 
causes a momentary drop of voltage in the network. Should the 
motors be equipped with the usual form of no-voltage release, 
which operates instantaneously, ali of them would be cut out of 
circuit. 

A new form of no-voltage release, designed by Dr. С. C. 
Garrard, has been put on the market recently by  Messrs. 
Ferranti, Ltd., which is illustrated diagrammatically in Fig. 1. 
In this no-voltage release the disadvantage enumerated above of 
the usual form is obviated by combining with the no-voltage 
release mechanism a time element. 

Referring to Fig. 1, [the release consists of a shaded pole 
electro-magnet_A.—This_ shaded pole electro-magnet is ener- 
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TRIP COIL OF 
AUTOMATIC 
CIRCUIT BREAKER 


Fic. 1.—Muinimum VorracE RELAY, FOR ALTERNATING CURRENT. 
gised by a shunt current connected across the mains 
secondary of a potential transformer, 

Between the poles of the shaded pole electro-magnet a metal 
disc B is pivoted. It is so arranged that when the coil on the 
electro-magnet is energised by the supply voltage, the disc 
rotates and winds up a suspended weight C. The string to 
which the suspended weight is attached has two stops fastened 
to it, one above and one below a slot in a pivoted lever D, 
which lever carries contacts which, when the weight is in its 
bottom position, come against two fixed contacts and complete 
an electric circuit between them. The completion of this circuit 
causes current to flow round a trip coil, which is adapted to 


, or to the 


cause the controlled circuit breaker to open circuit. When the 
supplied voltage is at its full value, or above a certain minimum, 
the rotatable disc will keep the suspended weight in its top 
position, and thus contact is not made between the two fixed 
contacts. When the supply voltage, however, falls below a 
certain minimum, the suspended weight is too large to be held up 
by the reduced voltage; thus, it begins to fall, and when it 
reaches the bottom of its travel, contact is made between the 
two fixed contacts and the switch is open-circuited. It will be 
seen that when the weight is wound right up, the bottom pro- 
jection on the supporting string engages on the bottom side oí 
the pivoted lever. When the weight is in the bottom position, 
the other projection on the string engages on the upper side oí 
the pivoted lever. The time taken by the weight to fall gives 
the time element, as contact is not made between the fixed 
contacts until the weight has fallen to, or nearly to, its bottom 
position. T 

The current required to operate the trip coil is preferably 
taken from some other source, which remains unaffected when 
the supply voltage falls. In some cases, however, the current 
for working the trip coil could be taken from a current trans- 
former included in the same circuit as the controlled apparatus. 
In this case the trip coil would be normally short-circuited by 
the pivoted lever, and this short-circuit would be removed when 
the time element had elapsed after the supplied voltage had 
fallen below the fixed minimum, 2 | 


CALLENDER’S CABLE AND CONSTRUCTION 
COMPANY 


HE directors’ report for the year ending December 3lst, 

1906, shows a balance, after providing for income tax, oi 
£80,775. Adding the balance brought forward from 1905, there 
is a total amount available for distribution of £119,695. From 
this is deducted :—Interest on debenture stock, £153,500; divi 
dend on preference shares, £10,000; appropriation for deprecia- 
tion of buildings, plant, and machinery, &c., £15,222; leaving à 
balance of £82,972. The directors recommend a dividend on the 
ordinary shares of 10 per cent. per annum, free of income tax, ot 
which 5s. was paid on November 1st, 1906, and 5s. will be paid 
on Мау 5156, 1907; a bonus of 5s. per share on the ordinary 
shares, May 3lst, 1907; and to carry forward to next year's 
account £56,722. 

The report continues : In the early part of the year 1906 there 
was à large demand for cables and diei materials manufactured 
by the company, but during its concluding months sales were re- 
stricted, owing to the unusually high prices of metals, and 
especially of copper. The position of copper at the moment is 
unsatisfactory from the consumer's point of view, the uncer- 
tainty as to its future being a greater factor in restraininz 
business and interfering with the extension of electrical enter- 
prises than even the present high prices. Аз a result, few 
important contracts for new mains have been entered into 
during the past six months, and a waiting policy has in the 
meantime been adopted by many of the company's customers. 
The possibility of legislation affecting electrical supply has also 
had its effect in postponing new undertakings. The business in 
this country has therefore for the present been chiefly confined 
to extensions of existing networks. On the other hand, foreign 
business has been enlarged and increased. Further contracts oí 
considerable magnitude have been carried out in various parts 
of India, in Hong Kong, Shanghai, and other places in the Fa: 
East. Important contracts have also been secured in South 
America and Mexico. The company's business on the Continent 
has been vigorously pushed, with satisfactory results, orders 
having been secured (amongst other places) for the tram wavs of 
St. Petersburg and the lighting of Christiania. Attention has 
also been paid to Canada, and arrangements have been made 
there which have already resulted in satisfactory orders, with 
every prospect of excellent business being secured in the future. 
The difficulties which have attended the operations of some o! 
the companies supplying electricity in bulk have affected thi: 
branch of the business. The directors are, however, of opinion 
that power supply over wide areas will, at no distant date. 
again require large quantities of underground mains. The 
securities which the company holds in several of the power 
undertakings have already been much written down in the 
books, but before arriving at the profits for last year, a further 
large sum has been written off to meet possible losses in South 
Wales and elsewhere, and to provide against further deprecia- 
tion. The re-organisation of the Anchor Company's factory at 
Leigh and its business generally has now been completed. “Tie 
working of the Anchor Company is now satisfactory, and is at 
a profit. its trade in rubber wires having been considerahly 
extended. A new item appears in this year’s balance sheet. 


representing the interest of the company in the St. Helen's 
Cable and Rubber Company, Limited. The company has ac- 
quired a share in this business, thereby putting an end to 


troublesome competition. This participation in the &t. Helen's 
business has already proved of considerable benefit to the 
company. 
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AN ELECTRICALLY-DRIVEN CEMENT WORKS 


P to a few months ago the entire cement-making machinery 

at the works of Messrs. Casebourne and Co., Ltd., Port- 
land cement manufacturers, at Haverton Hill, West Hartlepool, 
was driven by oil engines, but the works has now been changed 
aver toelectric drive by induction motors. The directors of the 
company first considered the subject of electrically driving their 
works at the beginning of last year, and after due deliberation 
were satisfied that the change would increase their output and 
cheapen their cost of production. A contract was therefore 
entered into for a generating plant, but this was subsequently 
cancelled in favour of an arrangement effected with the Cleve- 


land and Durham Electric Power Company for a supply of 


Fic. 1.—Rotrary KILN. 


energy direct. Thus motors and switchgear alone became neces- 
sary, and the contract for these was awarded to the British 
Westinghouse Electric and Manufacturing Co., Ltd. The in- 
stallation is particularly interesting as being the first cement 
plant in this country to be electrically driven~throughoiit..~ 
Some idea of the conditions to be met jn the modern mair 
facture of cement may be gained from the following description 
of the various processes through which the raw material—chalk 
and clay—passes before it emerges as the finished product. In 
the first place the chalk is brought by sea from Kent, up the 
River Tees, in steamers loading about 1,000 tons, to the side 
of Messrs. Casebourne’s private jetty. Here it is hoisted from 
the boats by means of grabs and emptied into the hoppers of 
two large elevated crushers, through which it passes into a Hunt 
bucket-conveyor made by Messrs. Babcock and Wilcox. This 
conveyor is driven by a 20 h.p. motor, and each bucket is swung 
on a centre pivot and travels to the end of a raised gantry, 
where it is tipped. The chalk falls near the ‘‘wet mill," into 
which department it is run in bogies and emptied into ‘‘ wash 
mills.'' . The clay, which is dug locally, is brought in wagons 
and also emptied into the wash mills, the proportion of chalk 
to clay being ‘approximately as three to one. ‘These wash mills 
are octagonal in shape, and are fitted with harrows, which are 
attached to radial arms and rotated by a central vertical shaft. 
Water is kept constantly flowing into them, and combines with 


the chalk and clay until the mixture is in a liquid form, 
technically termed ‘‘slurry.’’ This slurry is then taken by a 
bucket elevator into what are known as the slurry-grinding or 
tube mills, situated immediately behind the wash mill. This 
type of mill consists of a long hollow cylinder partially filled 
with flint cobbles, driven at a comparatively slow speed, and 
depending for its action upon a large rubbing surface. In pass- 
ing through the tube mill the slurry is very finely ground, and 
it is recognised as one of the all-important points in cement 
manufacture that the finer the slurry the more reliable and con- 
stant in volume will be the cement. From the tube mills the 
slurry is pumped through underground pipes by means of a 
three-throw 10-inch pump into a large ferro-concrete mixer hold- 
ing about 900 tons. The continual rotation of large arms inside 
the mixer keeps the slurry at an even consistency before it 
enters the rotary kilns. It is next lifted, by a second pump, 
from the mixer up to the mouth or entrance of each of the 
four rotary kilns, 

This type of kiln, a view of which is given in Fig. 1, has 
completely revolutionised the system of cement manufacture in 
this country. It consists of an iron cylinder, about 100 ft. long 
and 6 ft. 6 in. in diameter, which rotates on its own axis at 
about one revolution per minute, and is lined with firebrick. 
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Fic. 2.—SvuB-STATION AT WORKS. 


The cylinder is slightly inclined downwards from the chimney, 
at which end the finely-ground slurry is fed in continuously. 
Into the further end the fuel, in the form of pulverised coal, 
is blown by means of a fan, and burns with an intense gas-like 
flame. The slurry, which passes steadily forward owing to the 
rotation of the kiln, gradually reaches the white-hot zone and 
is converted into ‘‘clinker.’’ The amount of slurry passing 
through the kiln can be regulated at the entrance or nose. The 
clinker then falls through a hood, at the lower end of each kiln, 
into a rotating clinker-ccoler, in which it is cooled by cold air. 
Sliding down this cooler by gravity it next falls into a "shaker " 
conveyor, which transfers it to an inclined bucket-elevator, by 
which it is discharged into an elevated 300-ton ferro-concrete silo 
situated over the ‘‘dry mill." In this silo the clinker divides, 
and drops down two shoots into a pair of No. 9 Krupp steel 
ball-mills for preliminary grinding, írom which it proceeds by 
a bucket-elevator into an Avery automatic weigher. The par- 
tially-ground material now passes by an inclined screw-conveyor 
into two 26 ft. 4 in. by 5 ft. Krupp tube-mills, in which the 
final grinding is done. On emerging from the dry tube-mills 
the finished cement is taken—by means of a screw-conveyor, an 
elevator, and a second screw-conveyor—into the packing ware- 
house, where it falls through specially designed shoots. The 
warehouse holds 6,000 tons of finished cement, which is sacked 
off for shipment by rail or water. 

The coal-drying and crushing department is also worthy of 
notice. The coal is brought in wagons along a siding and tipped 
into a large circular ferro-concrete coal pit, from whicn it is 
elevated into a rotary coal-dryer, heated by hot air. The coal, 
on leaving the dryer, should not contain more than about 1 per 
cent. of moisture, or it fails to grind perfectly, which operation 
is performed by two ball-mills and two tube-mills, similar in 
principle to those already referred to for grinding the clinker. 
The finely-ground coal is then transferred by a screw-conveyor 
to four 5-ton hoppers at the end of the rotary-kiln house, where 
it next passes to the coal-feeder fans, which blow it into the 
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kilns, the amount of feed for each kiln being regalated by a 
Reeves variable-speed gear. A stream of hot air from the clinker 
coolers furnishes the supply of air for the fans, and give a 
still further drying effect to the fuel. 

Ever since cement was first manufactured it has been sub- 
jected to a rigid system of testing. Тһе chemical laboratory at 
Messrs. Casebourne’s, where the tests are carried out, is a depart- 
ment no less important than large, and is equipped with a small 
4 h.p. motor. An '"Eos"' petrol gas plart, installed by Messrs. 
J. Powell and Sons, of Newcastle-on-Tyne, supplies the heat for 
the Bunsen burners, ovens, and Muffle furnaces. Every known 
method is employed in the testing department to ensure a per- 
fect and regular product, and that Messrs. Casebourne and Co. 
have succeeded in accomplishing this is proved by the remark- 
able specification to which they guarantee their ‘* Pioneer” brand 
of Portland cement. This guarantees that the cement, if tested 
hot from the mouth of the mill, will stand the boiling test per- 
fectly; and that, on the Le Chatelier test, it will not give a 
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greater expansion than 3 to 5 millimetres, although 6 milli- 
metres are allowed by the British standard specification after 
seven days’ aeration. It also guarantees that the residue shall 
not exceed 14 per cent. on a sieve of 32,400 meshes per square 
inch. 

The whole process, as seen at Messrs. Casebourne's works, 18 
representative of the most up-to-date manufacture, and the new 
electrical scheme, together with certain mechanical improve- 
ments of considerable importance, have been carried out under 
the supervision of Mr. W. J. Coles, of Messrs. Maxted, Knott, 
and Coles, of Hull, the consulting engineers, who, besides being 
a cement expert, has a thorough knowledge of electrical work. 

We now turn to the electrical equipment. ‘The three-phase 
40-period high-tension transmission lines of the Cleveland and 
Durham Electric Power Co. are brought from Grangetown, a 
distance of thirteen miles, into a sub-station at the works (Fig. 2). 
The cables are run underground, and it is the intention of the 
Power Company to lay a duplicate set to safeguard against acci- 
dent. The current is then transformed down from 11,000 to 
440 volts, the maximum variation of the pressure at the motor 
terminals being from 400 to 440 volts. 

The low-tension switchboard in the sub-station consists of six 
white Sicilian marble panels with fittings of copper finish. Each 
of the panels is of approximately 150 kw. capacity, and is fitted 
with an ammeter, an oil-break switch, a lightning arrester, and 
an integrating wattmeter. The motors controlled from these 


panels are distributed in the six different sections of the works, 
and it is easy to calculate from the wattmeter readings the 
operating expenses of each section. А large integrating watt- 
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Fic. 4.—200 н.р. Motor Drivinc GRINDING PLANT. 


meter fixed on the wall immediately facing the switchboard gives 
the total consumption of electrical energy taken from the Power 
Company's mains. 

The who!» of the alternating-current motors are of the West 
inghouse induction type, and, exccpting three of 50 h.p. capacity, 
are provided with wound rotors and slip-rings, so that resistance 
can be introduced into the rotor circuits when starting. The 
wash mills 2nd tube mill, in the wet mill department, are driven 
by the 200 h.p. variable-speed motor shown in Fig. 3. They were 
originally driven by the oil engine seen at the rear, and a com- 
parison of floor space between the old and the new is not without 
interest. This engine occupies practically 570 sq. ft., whilst 


Fic. 5.—50 н.р. Moron DRIVING CONVEYOR. 


the motor occupies 45 sq. ft. If we are also to include the 
water-cooling arrangement for the engine, which covers an area 
of roughly 855 sq. ft., we have a large balance in favour of the 
electric motor. ‘There is another important advantage afforded 
by the electric drive in this department. Should the wash mills 
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be shut down for an appreciable period, the slurry practically 
solidifies around the interior frame, which circumstance, together 
with the heavy nature of the machinery, makes a large torque 
at starting essential. As the 200 h.p. induction motor is de- 
signed for a starting torque of not less than twice the full-load 
running-torque, the advantage is obvious. 
said of all the motors to which reference is made. In the 
rotary-kiln house there are four 15 h.p. motors, each mounted on 
a concrete pedestal and driving a rotary kiln of the type already 
referred to, as shown in Fig. 1, the method of rotating the kiln 
being by belt-drive through spur-reduction gearing. The 15 h.p. 
motors are of the variable-speed type, and are capable of giving 
their full-load torque at any speed between 400 and 800 r.p.m., 
the motor speed being varied to suit the amount of slurry pass- 
ing through the kiln. The line-shaft in the kiln house is driven 
by a 100 h.p. motor, and operates the slurry pumps—between ше 
900-ton mixer and the kilns—the clinker coolers, and the shaker 
conveyor. This latter feeds into an inclined bucket-elevator, 
operated by a 15 h.p. induction motor, which leads into the dry 
mill, where the ball and tube grinding plant is driven by two 
200 h.p. motors, one of which is shown in Fig. 4. This mill 
was originally operated by two large oil engines. "These motors 
are controlled by drum-type controllers with nine starting notches, 
and the current-carrying portions are fitted with cheap copper 
tips, which may be renewed when arc-deterioration and wear 
render this necessary. 'Гһе screw-conveyors leading from the 
dry mill to the warehouse are worked by a 50 h.p. motor seen in 
Fig. 5, and the coal-crushing plant is driven by a 150 h.p. motor. 

Besides those already reterred to, there are two 50 h.p. inotors 
driving direct-current generators for lighting and for supplying 
direct current to the 20 h.p. motor operating the jetty conveyor, 
the small motor in the chemical laboratory, and а 74 h.p. motor 
driving the fitting shop. These machines were in use before the 
new electrical plant was installed. 

Al the alternating-current motors are of the Westinghouse 
semi-enclosed type, with open stator slots, and coils so arranged 
as to be readily interchangeable in case of accident; and the 
design of each stator and rotor is such as to produce a continuous 
flow of air through the internal parts while running. The 
guaranteed full-load efficiency of the 200 h.p. and 150 h.p. motors 
is 92 per cent., of the 100 h.p. motor 90 per cent., and of the 
50 h.p. and 15 h.p. motors 87 per cent. and 85 per cent. respec- 
tively. The aggregate capacity of the motors recently installed 
is nearly 1,100 h.p., and it may be of interest to note that from 
55 to 45 million B.O.T. units will be required per annum. 

Of the many industrial applications of the electric motor there 
is probably none where the service demands are more exacting 
or the operating conditions more severe than in cement works. 
The heavy torque required to start the cement-making machinery, 
the nature of the load handled, the constant presence of dusi, 
and the inflammability of pulverised coal, bring problems into 
the electric drive which require the most careful consideration. 
In the face of these facts, however, the advantages which have 
been afforded by its adoption have greatly extended the economi- 
cal output of the works. 

The above particulars have been supplied us by the Westing- 
house Companies’ Publishing Department, who make acknow- 
ledgment to Mr. F. T. Tristam, the managing director of 
Messrs. . Casebourne's, and to Mr. W. J. Coles, of Messrs. 
Maxted, Knott, and Coles, for assistance in the preparation of 
this description. 


A NEW PORTABLE PHOTOMETER 


A NEW pattern of compact self-contained universal portable 
4 X photometer, specially suitable for street and other illumina- 
tion measurements, has been recently brought out by Messrs. 
Everett, Edgcumbe and Co. from designs of Mr. A. P. Trotter. 

To be really universal a photometer must possess the following 
features :—(1) By its means measurements of the candle-power 
of lamps, whether in the test room or in the street, must be 
possible. (2) It must be capable of measuring illumination on a 
vertical or horizontal plane, or at any required angle. (3) 
Readings must be obtainable with ease and accuracy, irrespective 
of the colour of the light. (4) The readings must be easily 
checked and any necessary adjustment made, so that a correcting 
constant is unnecessary. The instrument here described was 
specially designed to fulfil all these conditions, and, at the same 
time, the makers claim that it is the smallest and lightest photo- 
meter so far introduced. 

In order to meet the third condition it has been customary in 
the past to employ a ''flicker " photometer. For many purposes 
this is an admirable device, but for outdoor work it is found 
that the illuminations to be measured are, as a rule, so feeble, 


This may also be ` 


that the disappearance of the “ flicker " takes place over too wide 
a range; thus the accuracy obtainable is extremely small, besides 
which the strain on the eye is considerable. То obviate this 
Mr. A. Р. Trotter suggested an application of Crova's law as a 
means of eliminating the colour difficulty. Crova found, as a 
result of innumerable experiments, that if two lights, differing 
even as much in colour as daylight and an ordinary candle, were 
each viewed tnrough a yellow screen, thus making them prac- 
tically monochromatic, the relative illumination was thereby 
unchanged. 

The screen employed by Crova consisted of a solution of 
definite composition and thickness, which only transmitted light 
of a wave-length of approximately A=0-582, and, although 
accurate measurements of coloured lights were thereby made 
possible, the precautions which had to be taken were such that 
the method has been so far but little used. In the present 
photometer, an adaptation of this method has been made, ren- 
dering it applicable to all industrial purposes, and it will be seen 
to fulfil all the conditions laid down above. 

Fig. 1 shows the photometer diagrammatically. А small 
standard lamp L throws a beam of light which is reflected by 
the mirror M on to the screen S,. This is viewed through three 
small slits in the screen S,, which receives the illumination to 
be measured. ©, can be rotated about its axis and the illumina- 
tion thereby varied until a balance of brightness between S, and 
S, is obtained. The illumination of 5, is then read off on a direct 
reading scale. 

This scale is 10 in. long, and reads from 0 to 2,‘‘ candle-feet."' 
It is almost evenly divided throughout the greater part of its 
length, but is more open at the lower end, so that feeble 
illuminations can be accurately measured. This is a particular 
feature of the apparatus, and is obtained by the use of a specially- 
shaped cam (shown in Fig. 2) to actuate the tilting of the 
screen, so arranged that at one end of the scale a large move- 
ment of the screen is produced by а small movement of the 
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milled head, while at the other end of the scale the reverse is 
the case. 

The lamp itself is carefully aged and standardised, and can 
be relied upon to retain its candle-power almost indefinitely, since 
it is only in use during the actual time the reading is being 
taken, which would not, as a rule, amount to more than a 
fraction of a minute. The accumulators are contained in a 
separate case. Arrangements are made whereby any variation in 
the voltage of the battery can be compensated for by shifting 
the lemp if required, but for most practical purposes it is found 
that this is quite unnecessary with accumulators of ample 
capacity. 

The outside dimensions of the photometer are 9 in. x 7j in. x 
4} in., and the weight is only 4 lb. 

The glow lamp employed as a standard is so chosen that the 
colour of the light it gives forms a convenient mean between the 
yellowish tint of the ordinary low efficiency glow-lamp and the 
whiter colour of the arc. Hence it will be found, as a rule, 
that no difficulty is experienced in obtaining a balance without 
taking any special precautions. In order, however, to make the 
instrument applicable to lights of every colour, specially coloured 
screens are provided, which can be readily substituted for either 
S, or 5, as required. According to Crova’s law the accuracy of 
the measurements is practically unaffected, while the colours of 
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the two screens, when illuminated by various sources of light, 
can be made to correspond so nearly that extreme accuracy of 
balance is possible and all uncertainty is removed. Provision is 
als» made for measuring more or less monochromatic lights, such 
as the mercury vapour lamp, and so forth. 

In making illumination measurements, the photometer screen 
is first set at the required angle by means of the plumb-bob 
inside the case. The screen is then viewed from above in such 
a direction that the knob attached to the pointer is in a direct 
line to the slots in the fixed screen. On pressing the spring 
key, shown on the right in Fig. 2, the inner or movable screen 
will be illuminated by the standard lamp. By turning the 
milled head, a point can be found for which the illuminations 
of the two screens exactly balance. The illumination in candle- 
feet can be then read off direct. 

Three slots are provided in the fixed screen. Of these the 
middle one should be used to balance by, while of the other 
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two, one will b» found more brightly illuminated. and the other 
less brightly illuminated than the middle slot. This contrast 15 
of considerable assistance in obtaining a balance. 

As has been already pointed out, the colour of the standard 
lamp has been so chosen that for the majority of tests, such as 
for Nernst lamps, tantalum lamps. incandescent pas lamps. and 
so forth. the two white screens afford a perie tly easy means ot 
making a measurement. For lights, however, differing very 
widely from these in colour, the test can be greatly. simplified 
bv the use of one or other of the coloured screens which accom- 
pany the instrument. For example, for arc lamps. the fixed 
white screen can be replaced by a yellow one, while for flame 
ares, a vellow screen inside will enable a balance to be readily 
obtained, 

When using coloured screens, a percentage allowance has to һе 
made, and this is indicated on each screen. When using an inner 
coloured sereen, a corresponding amount has to he deducted. | 

Kor candle-power measurements, {һе photometer 18 nlaced i 
such a position that an image of the lamp is thrown by the sma 


lens on to the zera of the scale, this indicating that the light is 
falling perpendicularly on the fixed screen. Care must be taken 
that no light from any other source falls on it. Two hinged 
shutters are provided, which will be found very useful for this 
purpose. 

The photometer is direct reading when the lamp is supplied 
at four volts. The standard lamp used is a metallic filament 
lamp, which is much less affected by changes of voltage than a 
carbon glow lamp, and an ordinary two-cell accumulator, if dis- 
charged for a short time before using, will give results of sutli- 


cient accuracy for most practical purposes. When the greater 


accuracy is required, the actual voltage may be measured. То 
save all calculation, the lamp scale is specially marked, as 
shown in Fig. 2, with relation to varying voltages, so that the 
lamp-holder can be fixed in a position which corresponds to 
the particular voltage of the cell. 


From the illustration, it is seen that the scale 15 also marked 
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in candle-power, and the standard lamp has to occupy the posi- 
tion corresponding to its own candle-power for the instrument 
to be direct-reading. To ensure the maximum accuracy, there- 
fore, the lamp should be tested for candle-power with its own 
batterv before use. The following instructions are given for 
using the photometer itself for this purpose : — 

If a standard lamp is available, it can be placed at a kno 
distance from the photometer (say, d feet); then, 1f its rays fal 
vertically on the screen, and its candle-power be v. the candle- 
feet illumination on the screen will be c/d?. After balancing by 
means of the milled head, the dial reading should correspond to 
this value. If, however, instead of this, the dial reading should 
be. say. 5 per cent. too high, then the lamp inside the M 
meter should be moved upwards (that is to say, nearer to the 

reen) by 5 per cent. 
> i Ыр is supplied with each instrument, € P 
another means of checking the accuracy, since it can vous 
for this purpese exclusively, and thus relied upon to retain 1 
candle-power. 
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A NEW LEADING-IN CONDUCTOR FOR 
ELECTRIC LAMPS 


T last Tuesday's meeting of the Glasgow Local Section oí 
the Institution of Electrical Engineers, Mr. €. О. Bastian 


- read a paper describing a new substitute for platinum tor the 


F 


leading-in wires of incandescent lamps. He pointed out that 
the ditticulty of permanently maintaining a vacuum in an electric 
lamp was not satisfactorily overcome by the use of platinum 
for the leading-in conductors, as the costliness of this metal 
tempted the lamp-maker to exercise excessive economy in the 
cross-section and length of the platinum used, and that leaky 
seals often resulted. 

Nickel and steel can be alloyed in such proportions as to have 
practically the same coetticient of expansion as glass, but leading. 
in wires of this allov have not found favour in this country, 
although it is used in certain cheap foreign-made lamps. The 
surface of the wire becomes oxydised during the sealing-in 
process, and the thin layer of oxide is sufficiently porous to 
allow air to gradually percolate through, so that lamps made 
with this nickel steel alloy cannot be stocked for any reasonable 
length of time without deterioration. 

The leading-in conductor now to be described is the result of 
experiments extending over several vears in the author's labora- 
tory, the final solution of the problem being due to the ingenuity 
of Mr. George Calvert. A copper wire of any desired gauge is 
selected, and of sutticient length to extend from the lamp cap 
to the filament. Near one end, and along 15 nun. of its length, 
this wire is rolled tlat to a thickness of 0'075 mm., as shown in 
bi polls T We Us 

Next а 10 mm. length of soft enamel glass tube is slipped 
over the flattened portion of the conductor, and is melted on to 
it with a blow-pipe flame. If this blow-pipe Нате is properly 
applied under suitable conditions, the enamel glass сап be 
melted on to the fat copper without the latter oxydising. 
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The enamel and copper appear to be actually joined together— 
amalgamated, as it were, one with the other—and not merely in 
Juxtaposition. ~~ 

lt will be evident that. this glass-coated metal сап now be 
heated up to any desired temperature short of the melting-point 
of the copper, without the latter becoming oxydised, because 
the glass coating will effectually prevent the access of oxygen to 
the surface of the metal underneath it. There is, therefore, 
nothing to prevent conductors thus prepared being sealed into a 
lamp stem, as shown in Fig. 2, and such seals have proved most 
perfect in practice, and have successfully withstood the very 
Severe tests to which they have been subjected during the last 
eight months, _ 

Out of the first batch of carbon filament lamps made with 
these leading-in wires—Sineplat wires, as they are termed by 
the makers—30 were selected for a “life” test. They were 
arranged in two separate groups of 15 each, and connected with 
a time switch, so that each group was alternately lit for ten 
minutes and out for ten minutes; long enough for the seals to 
get thoroughly hot and then thoroughly cold. This run was 
continued. for 500 hours; then the time switch was disconnected 
and the lamps were given a continuous run for a further 1.000 
hours. During this test none of the lamps failed through de 
terioration of the vacuum. There were two failures, but these 
Were caused by the filaments coming adrift from the leading-in 
Wires through loosening of the paste—purely mechanical faults, 
having nothing whatever to do with the question of vacuum. 
The remaining 28 lamps have been in use intermittently for, 
perhaps, an additional 500 hours, making an actual burning 

‘life’ of about 1.750 hours: but doubtless it is quite as im- 
portant to note that the lamps were made over six months 


ago, because, as previously observed, lamps will often lose their 
vacuum whilst they are merely lving in stock. An examination 
of these particular lamps shows that there has been surprisingly 
little blackening of the bulbs, and the author thinks that it is 


not generally appreciated how greatly this blackening is de- ' 


pendent on the degree of vacuum maintained. 

Although obviously the copper has not the same coetlicient of 
expansion as the glass, the flattening of the wire increases the 
proportion of surface area to mass, and the strain on the glass 
due to the expansion of the copper is less at any point when 
the copper is in strip form than if the copper were a cylindrical 
wire of equal cross-sectional area 

‘As the proportion of surface area to mass of copper is 
increased, so is the cracking strain of the copper upon the glass 
reduced, and if the copper is tlattened below the point of critical 
thickness, then no cracking will result. For the lead glass 
usually employed by lamp manufacturers, this critical thickness 
has been determined by experiment at about 01 mm., and with 
this gauge of copper about 50 per cent. of the seals will crack, 
but below this gauge—0:075 mm.—no cracking whatever takes 


place, even though the projecting copper wire be raised to a red. 
heat close up to the glass, | 


It is believed that a fürther advantage is gained by flattening 
the copper, as it is probable that the rolling may force out some 
of the occluded gases by closing up the inter-inolecular spaces, 
and the strip certainly appears to contain much less occluded gas 
than cylindrical wire of the same cross-section. 


CATALOGUES AND PAMPHLETS RECEIVED 


CONDENSERS.—<An illustrated catalogue from the Tele- 
graph Condenser Company describes various types of standard 
condensers, condensers for submarine cables, and artificial lines 
for duplex working and for experimental work. A feature of 
the construction of these cables is the hermetical sealing of 
the plates in metal cases, which avoids all danger of deteriora- 
tion from atmospheric changes or absorption of moisture. Ap- 
pended to the catalogue is a copy of a temperature coetticient 
table for the correction of tests of condensers and artificial cable 
boxes to the standard temperature of 60° F., and also two 
curves showing respectively the variation of loss of charge and 
the dielectric resistance in megohms per microfarad between the 
temperatures of 32? Е. and 88? Е. ‘These curves and tables are 
taken from the article by Messrs. А. L. Dearlove and R. M. 
Savers, entitled *' Relative Dielectric Resistance at Various Tem- 
peratures of Parattined Paper Condensers,” published in ELEC- 
TRICAL ENGINEERING, March 21st, page 528. 

FIRE RESISTING SAFES.—A catalogue from the Ratner 
Safe Co., Ltd., describes their latest type of safes, which are of 
the twelve corner bent type. The bodies of these safes are 
formed of one plate of steel, bent at all twelve corners, the 
back being securely riveted to the inner face of the back flange, 
while to the inner face of the front flange is riveted a strong 
bar door frame, against which the door closes, and behind which 
the bolts shoot. 

INTERCOMMUNICATION TELEPHONES, BELLS, &c.— 
A new pamphlet from the Sterling Telephone and Electric 
Company describes their latest form of single.lever automatic 
intercommunication telephone sets with automatie replacement. 
Another pamphlet dea.s with a new form of large motor- 
operated bell suitable as a call or alarm bell for large works, 
institutions, &c. 

MOTOR-TESTING BRAKE.— Messrs. Johnson and Phillips 
have issued a leaflet describing a convenient form of brake for 
determining the Б.Н.Р. of small motors and engines designed 
bv Mr. E. J. Collins, of the Royal Naval College, Greenwich. 
The brake consists of a strip of suitable form and material, 
usually ropes, embracing the pulley on the machine under test. 
The tension on the rope being determined by a spring balance 
attached to each end of the brake strap; the tension of each 
spring being so adapted that it may be read by an index and 
graduated scale. The pressure on the pulley of the machine 
under test is adjusted by means of a screw operated by a hand- 
wheel at the side of the brake strap, which is subjected to the 
greater tension, so that the tension may be adjusted quickly. 
Should the motor under test come to a standstill, the two 
balances will adjust themselves to equal tension, avoiding any 
accidents to the springs, which are liable to occur in the older 
form of brake with spring balance and weight. 

STEEL CONDUITS AND ACCESSORIES.—. new illus- 
trated price list of electrical conduits, fittings, and accessories has 
been issued by Oldbury Steel Conduits, Limited. The list is 
very complete, and embraces every form of conduit material, fit- 
ting. and accessory for an efficient system of interior wiring. 
Attention may be drawn particularly to a series of bends, tee- 
pieces, &c., in which a roller is provided which greatly diminishes 
lability to damage when drawing in. Another feature of the 
Oldbury system is the nse of a special design of grip fitting, 
which is fully as watertight as screwed conduit, but is not only 
much quicker and more convenient in erection, but permits of 
the use of a lighter tube. For cases where screwed tube is em. 
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ployed a special arrangement of sockets with right and left- 
handed threads is used. А number of watertight fittings are 
included, and also a great variety of supplies and toois required 
for conduit installation work. 

SWITCHBOARD FUSES.—Messrs. Verity's. Ltd., have sent 
us а copy of the latest edition of their pamphlet describing the 
switchboard tvpe of the Peard patent fuse, in which a movable 
screen or shutter controlled by a spring is released by the fusion 
of the fuse strip, and instantly interposed between the ends of 
the fuse, thus mechanically severing the arc. These fuses are 
listed in sizes up to 700 amperes. 

TROLLEY WIRE AND EARS. 
lated and Helsby Cables, Ltd., deals with high conductivity, 
hand-drawn copper trolley wire of circular, grooved, and figure 8 
sections. Special attention is called to the grooved wire on 
account of its smooth running and the possibility of using 
mechanical ears, resulting in avoidance of weakening the wire 
by soldering, quick erection, and speedy renewal when neces- 
sary. А table of electrical and mechanical particulars of the 
three varieties embodying actual tests at the company’s works 
is given. А separate leatlet gives particulars of a number ot 
patterns of mechanical and soldering ears for each kind of wire. 

WATER-TIGHT SWITCHES AND OTHER EDISWAN 
ELECTRICAL SUPPLIES.—A new design of ironclad water- 
tight double-pole quick-break switch has been introduced by 
the Edison and Swan United Electric Light Company. These 
are listed up to 400 amperes at 600 volts. The electrical con- 
tacts are phosphor bronze, accurately adjusted, with phosphor 
bronze clips, and special cable connections and shoes. Sweat- 
ing sockets are suppiied for connecting all sizes; and these will 
pass through the bushes in the case, allowing the sockets to 
be sweated on from outside. Other new leatlets deal with fancy 
glass shades, the Venner time switch (described in ELECTRICAL 
ENGINEERING, April 25th, p. 730), which the company are 
handling. 


ELECTROCHEMISTRY 


N'the May number of Electrochemical and Metallurgical 
Industry there is an interesting article by Dr. Otto 
Steiner upon the ''Aussig Bell Process for Alkali Chloride 
Electrolysis.” In this process an earthenware bell is suspended 
in the salt solution, so that it does not reach down to the 
bettom. The anode is inside the bell and the cathodes out- 
side. The anode ‘liquid, which has a greenish colour owing to 
dissolved chlorine, is specifically lighter than the rest of the 
solution and therefore remains in the upper part of the bell. 
The colourless cathode liquid fills the lower part of the bell, and 
also the whole of the outside of the bell. By keeping the cur- 
rent, the alkali content of the cathode solution, and the 
strength of alkali chloride constant, a neutral solution acts as 
a buffer between the two solutions. This is accomplished by 
centinually feeding in fresh salt solution into the bell above 
the anode, so as to cause an even distribution over the whole 
ancde surface and by continually removing the caustic solution 
from the cathode compartment by a simple overflow. 

The anode solution containing dissolved chlorine moves inside 
the bell downwards in consequence of the continuous supply of 
fresh electrolyte. It then passes outside the bell and the chlorine 
reacts with the caustic alkali to form hypochlorite, which is 
reduced at the cathode to alkali chloride. The actual loss in 
ampere-hour efficiency in practice due to this reduction 15 
about 6 per cent. Although the passage of the solution in this 
way causes this loss of current efficiency, Dr. Steiner claims 
that it prevents oxidation at the anode. Both the OH and C] 
ions are migrating from the cathode to the anode, and the 
part which the two ions play in the electric conduction depends, 
according to Hittorf, on their number and on their speed of 
mizration. For example, if the solution at the cathode con- 
tains 12 per cent. KOH and 12 per cent. KCl, it will be found 
that the negative ions travelling to the anode are almost wholly 
OH ions. As they advance towards the anode, they come into 
layers which contain more KCl, and consequently more Cl ions. 
Therefore, the OH ions will gradually remain behind and the 
C] ions will chietly undertake the negative transmission of the 
current. In practice it is found of importance to have the 
anode, which is of Acheson graphite, filling up practically the 
whole of the upper portion of the bell, and so that the stream 
of salt solution may flow. evenly, the anode should be quite 
horizontal. 'lhe advantages of the Aussig bell process are :— 
The simplicitv of the apparatus, the high ampere-hour 
etticiency, the high concentration of the caustic alkali produced, 
and the long life of the anodes (five vears) The disadvan- 
tages are that for large scale production a large number of 
small apparatus are necessary, as the bells cannot be made of 
very large size. The inventors of the process, the ‘‘ Oester- 
reischischer Verein für Chemische und Metallurgische Produc- 
tion in Aussig," have put up plant, not only in Austria, but 
also in Germany, which are able to compete successfully with 
the older electrolytic processes. 

In the same number of Electrochemical and Metallurgical 
Industry is an article describing a 24-ton induction furnace for 


A leaflet from British Insu- . 


steel manufacture. This furnace, а 736-kw. tilting Kjellin induc- 
tion furnace, has just been completed at the Roechling iron 
and steel works in Voelklingen, Germany. This furnace has 
been built owing to the successful results attained at the 
same works with two smaller induction furnaces. The furnace 
has'a capacity of 24 tons of steel, 15 tons being poured at the 
end of each run, the balance remaining in the furnace for the 
next run. The article is illustrated from photographs of the 
plant. An interesting and novel feature of the plant is a 
fourth furnace, in course of construction, having a capacity of 
150 tons. This is not intended for steel-making, but will be 
used as a mixer and reservoir to keep the hot molten metal, 
which is tapped from the ordinary metallurgical furnaces, and 
which is to be refined in the electric furnace, in a molten con- 
dition. From this reservoir the molten metal will be run right 
into the electric furnace after the completion of a run, so that 
as far as possible continuity of operation may be obtained. A 
summary, which we reproduce, is given of the electric induc. 
tion furnaces installed for commercial operations. 

In America there is a Colby induction furnace at the Disston 
Steel Works in Philadelphia. In Europe the following Kjellin 
induction furnaces have been installed :— 


Gysingen, Sweden : 150 kw., 955 kg. 

Gurtnellen, Switzerland: International Calcium Co., 324 kw. 

Voelklingen, Germany: Roechling Works. The first three 
furnaces are in operation. (1) 50 to 75 kw., capacity 50 to 
60 kg.; (2) 110 to 120 kw., capacity 300 kg.; (3) 736 kw., to 
pour 15 tons; (4) 150-ton mixer to keep the metal molten. 

Essen, Germany : Krupp Works, 746 kw. 

Sheffield, England : Vickers, Sons, and Maxim, 200 kg. 

Агада, Spain : 200 kw. 


Beside these, we understaad that there is at present being 
fitted up in London a Kjellin furnace for the production of 
various allovs. And there are also in course of construction а 
300 to 400 kw. furnace at Guldsmedshytan, Sweden, and 
another of the same capacity at Poldihütte. 

From the figures for the furnaces at Gysingen and Voelklingen 
the following figures are obtained :— 


Capacity in kg. steel ... 50 to 60 300 955 15,000 
Electric power in kw. 90 ,, 73 110-120 150 130 
Approximate ratio of kw. 

to kg. i сю. а ЭШЕ 1 13 1-6 1-20 


These figures are important, as they show how the electric 
pewer required per unit of output decreases with increasing 
capacity of the furnace. | 

[he American Electrochemical Society had a very attractive 
list of papers before them at their half-yearly meeting, which 
was heid in Philadelphia cn May 2nd, 3rd, and 4th. Many of 
the papers were, as is usually the case, of a commercial nature, 
but a good many, as for example, the work done in electro- 
Ivsis, by J. W. Richards, and changes of concentration and 
migration velocities, by C. J: Reed, were mainly of theoretical 
interest. | 

In the Elektrochemische Zeitschrift for April there is an in- 
teresting abstract of an article by Moissan upon the distilla- 
tion of alloys. When an alloy containing equal quantities of 
silver and copper is strongly heated in the electric furnace, the 
silver is first. volatilised, and at the end of fifteen minutes 
from the time at which volatilisation commences, practically 
only copper remains behind. From an alloy of tin and silver 
the silver is also the first to volatilise. On the other hand. 
from an alloy of silver and lead, the lead is the first to be 
volatilised. | 

In 1905, in America, 2,060 tons of artificial graphite was 
produced. The Elektrochemische Werke, at Bitterfeld. in 
Germany, at their recently held general meeting declared a 
dividend of 9 per cent. 


The Iron and Steel Institute. —The annual meeting of the Iron 
and Steel Institute commenced last Thursday, with а well- 
attended gathering, in the rooms of the Institution of Civi 
Engineers. In the absence of Mr. R. A. Hadfield, the chair 
was taken by Sir James Kitson, who, after formal business had 
been transacted, resigned his seat to the new President, Sir 
Hugh Bell The presidential address took the form of an 
interesting review of the immense progress attained during the 
last hundred years of the history of the iron and steel industry. 
concluding with a few prophetic remarks as to the future, whict 
emphasised in particular the magnitude of the part electricity 
may be expected to play in the developments that are to come. 
Sir William White endorsed these views in moving а vote ot 
thanks to the President, and the discussion of the numerous 
papers down for reading was then proceeded with. The mes 
interesting paper from the electrical engineering point of viet 
was that of Mr. D. L. Selby-Bigge, on “The Development of 
Electricity in the Tron and Steel Industries," with special refer- 
ence to its latest application to reversing rolling mills of hich 
power. We hope to deal with this paper fully at an early date. 
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British and American 


A Standard of Radioactivity.—A paper was read before last 
month's meeting of the Röntgen Society by С. E. N. Phillips, 
andis now printed in their Journal. The broad question of the 
accurate measurement of Róntgen rays for medical purposes is 
first glanced at, and then the author passes to the consideration 
of the advantage of using the y-ray ionising power in estimating 
the comparative activities of various specimens of radioactive 
matter. In setting up radium standards at different places, since 
the y-ravs from a definite mass of impure radium bromide de- 
pend, of course, on the purity of the specimen, it is necessary 
to make the definition of the standard rest on a measurement of 


the quantity of heat given out per unit mass of the radium to 
be used. The author describes the structure of a box he has 
designed to contain a standard amount of radium, but makes no 
suggestion concerning this amount. The electroscope recom- 
mended by him for the measurement of the ionising power of the 
y-ravs consists of a small conducting-glass fibre hanging by a 
hinge of gold-leaf so as to replace the large gold-leaf of the 
ordinary electroscope. О 
The Percentage Bridge.—It is well known that if in the end 
gaps of а four-gap metre bridge there be placed equal auxiliary 
resistances, then a process of ‘‘double-weighing’’ in the middle 
gaps enables the percentage difference between two nearly equal 
resistances to be measured quickly and with fair accuracy. The 
process usually consists in switching into one of the middle gaps 
first the standard and then the resistance to be measured, while 
the other middle gap is permanently occupied by such a resist- 
ance as brings the balancing point near the middle of the bridge 
wire. If the auxiliary resistances be about 19°6 times the resist- 
ance of the bridge-wire, each millimetre movement of the balanc- 
ing point when the test resistance is substituted for the standard 
implies a difference of one-hundredth of one per cent. from the 
standard. 'The method is very useful for the measurement of 
temperature co-efficients, for instance. In the April number of 
the Physical Review, А. C. Longden proposes that the chief 
defect of the method, that, namely, the value of a millimetre 
reckoned in percentages is different when the balancing point 
occurs at different places, may be compensated by the use of a 
table he has drawn up giving the correction to be added at each 
point. As, however, the figures apply merely to an ideally 
uniform bridge-wire, they are not likely to be of use except in 
approximate measurements. | 
Spectrum of Röntgen Hays.—In the May Philosophical Maga- 
zine J. M. Adams describes a simple experimental method of 
showing that quickly-moving and slowly-moving cathode rays ìn 
the same focus tube produce X-rays having differences in charac- 
‚ ter. The target used, instead of being as usual plane, was a con- 
cave strip of platinum. . Between it and the flnorescent screen 
there was a lead screen with a small sharp-edged hole in it. 
Thus an image of the bombarded area of the target was, by a 
pin-hole camera method, formed on the fluorescent screen by 
X-ravs; this image was normally a small spot. When a magnetic 
field was applied across the cathode beam, the spot became а 
band of light, each different portion of which was tormed by the 
X-rays due to cathode particles of different velocity. By taking 
photographs of the X-ray "spectrum " thus obtained, with and 
" without absorbing materials in front of the sensitive plate, slight 
differences can be traced in the penetratinz powers of the rays 
belonging to the different parts of the spectrum. The author 
gives reproductions of photographs taken with aluminium and 
with silver as the absorbing materials. Ww 
Royal Society Conrersazione.—The annual exhibition. of 
scientific novelties at the conversazione on the 8th inst. was not 
of such great electrical interest as usual. Sir James Dewar 
showed that his method of creating a vacuum by absorbing the 
gas in a tube by charcoal cooled with liquid air produces vacua 
so hich that the well-known radiometer action fails even when 
the radiometer vanes are subjecter to the concentrated radiation 
of an electric lamp; and he showed further, and in a similar 
manner. that helium, though not absorbed by charcoal cooled 
in liquid air, is easily absorbed by charcoal cooled in liquid 
hydrogen. Mr. Duddell showed a “musical” arc that was 
giving in its condenser-inductance shunt circuit persistent elec- 
tric oscillations of a frequency of about 100,000 per second. 
The arc was strongly cooled, and was burning in coal gas with- 
out a magnetic blow-out. The oscillations were made evident by 
having a Seibt resonating-coil attached to a point of the con- 
denser-inductance circuit; the high-frequency brush discharge 
from the top of this coil exhibits the curious phenomenon that 
though giving no electrical shock to the hand, it burns the 
skin, because there are no long breaks in the train of oscilla- 
tions to give the skin time to cool. Mr. S. G. Brown exhir 
his beautiful relay receiving signals through an artificial cable 
and actuating an automatic perforator. Dr. Bottomley and Mr. 
King exhibited a number of vacuum gold.-leaf electroscopes for 
examining the mechanical temperature effects in rarefied gases: 
Mr. W. A. D. Rudge showed slides and photographs illustrating 
the action of radium or gelatine culture medium. 


Continental 


Dielectric Constant of Ice and Water.—F. Beaulard has deter- 
mined the dielectric constants of ice, water, and a mixture of 
both by the elegant method devised in 1894 by Gratz and 
Fomm, in which an ellipsoid of the substance is suspended in 
a field traversed by Hertzian waves, and the dielectric constant 
1s derived from the torsion experienced by the ellipsoid. The 
author describes his experiments in the Comptes Rendus for 
April 29th. The water was enclosed in an ellipsoidal glass vessel 
hanging by a bifilar suspension. The ice was cut to the same 
shape. The results were sufficiently novel to merit attention. 
The dielectric constant of water is supposed to be high. Drude 
found it to be 88 at zero, and other observers found it to be 
somewhat less at higher temperatures. The author himself 
announced 11 as an uncommonly low value some time ago, but 
now he has brought it down to 3 at the freezing point. The 
dielectric constant of ice at the melting point is 1:455, or just 
about one-half that of water, and agreeably close to the square 
of the refractive index (1:71). The author attributes the new 
value for water to his care in preventing traves of glass being 
dissolved in it. It is certainly a triumph to bring it down to 
that of ebonite or olive oil, but one doubts if the low ‘constant "' 
would be found to last. 

Хеш Determination of Atomic Diameter and Charge.—H. 
Pellat, in the Comptes Rendus for April 29th. gives a new 
method for directly determining the absolute charge of a mono- 
valent ion in electrolysis, and, incidentally, of the diameter of 
the atom. Hitherto such determinations have been based upon 
Avogadro’s law, and the number of molecules contained in a 
cubic cm. of gas at normal temperature and pressure. But 
Pellat applies Stokes’s law of motion in a viscous fluid to an 
ion. Опе may have some doubts as to whether that law applies 
right down to molecular dimensions, but, in any case, the results 
are remarkably in agreement with previous values found by 
other methods, and this fact may set our scruples at rest for a 
time. According to Stokes, the steady velocity acquired by a 
body moving through a viscous fluid is equal to the force 
divided by six times the product of the viscosity and the radius 
of the body. This force equals the product of the electric 
field, the valency, and the charge of a monovalent ion. We 
thus obtain a relation enabling us to determine the charge on an 
ion of known radius, or rice versd. The author shows reasons 
for taking the charge to be between 25х10-?° and 0°82 х10- 2° 
electromagnetic units, which is very close to the l'11x10-?? 
hitherto adopted. The diameter of a monovalent mercury atom 
would thus be 78x10-? cm., a very probable vaiue. 

Acoustic Efficiency of the Telephone.—flhe telephone as ап 
instrument for converting alternating-currénts into sound vibra- 
tions has an efficiency below O'l per cent. [ This is the some- 
what remarkable result communicated by H. Abraham to the 
Comptes Rendus of April 29th. The power available for action 
upon the diaphragm is proportional to the resistance, and to the 
square of the current. Whether the total available power is 
utilised can be determined when the amplitude of vibration of the 
diaphragm is known, and when the force required to produce 
a steady deflection of the same amplitude is measured. The 
author has carried out these determinations. In a case quoted 
the resistance of the telephone was 15 ohms, and the telephone 
current 3 milliamperes. The displacement of the diaphragm 
was found to be one-third of a micron, or 00003 mm. The 
elastic force of the diaphragm when displaced to that amount 
was about 100 degrees. The frequency of the note sounded 
was 200, in other words, the alternating-current traversing the 
telephone was one of 200 ~ per second. These data suttice for 
approximately determining the electric power received апа the 
mechanical power developed by the diaphragm. Тһе former 
was 750 C.G.S. units as a minimum, and the latter 1 C.G.*. 
unit as a maximum. The actual etficiency is certainly less than 


.l in 700, probably much less. 


Energy Loss in Dielectrics,—The question as to whether the 
loss in dielectrics exposed to alternating electric fields is pro- 
portioned to the square of the field is ably discussed by В. 
Monasch in No. 5 of the Annalen der Physik. He finds that 
in glass, ebonite, impregnated paper, rubber. and impregnated 
jute this law is fulfilled with great exactness. Other observers 
have arrived at a different conclusion, but the author shows 
that it is not warranted by the most careful observations. The 
deviations from the square law are due to two causes. and dis- 
appear when these causes are removed. Опе of them consists 
in slight variations of temperature, which, even in glass and 
ebonite, exert a profound intluence, a slight heating consider- 
ably increasing the loss. In other dielectrics the chief source 
of loss is often in the point discharges. whicn ravidly increase 
with the field, and eventually make the effect of temperature 
negligible in comparison. The loss is also proportional to the 
capacity, and practically proportional to the frequency. Rubber 
and impregnated jute show a very slight loss, tlint glass still 
less, and parattin least of all. Glasses differ greatly in this 
respect. The accuracy of the proportionality between the loss 
in dielectrics and the square of the E. M.F. makes it unnecessary 
to determine such loss for a whole cable at a time. Accurate 
measurements can be carried out with a capacity not exceeding 
0001 microfarad. This means that cables can be effectively 
tested in pieces of a few vards only. 
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“ ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record ia compiled by our own Editorial Мар, and 
ta strictly copyright.) 


Specifications Published May 9th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 

5,590, British THomsox-Hovustron Co. (General Electric Co.). 
Alternating-current electric motors. Relates to single-phase 
motors with distributed primary winding, and a secondary wind- 
ing provided with а commutator and brushes. The motor is 
started as a repulsion motor, and when up to speed is arranged 
to run as ап induction motor. Two sets of brushes are used, 
and when up to speed, the connections of the primary winding 
are so altered as to bring the axes of the stator and the rotor 
magnetisation into coincidence. The slip due to repulsion motor 
action is thus eliminated, and the motor runs practically as an 
ordinary induction motor. Three claims, four figures. 

9,105, GrEENWooD дахр Browy, Electrically propelled vehicles. 
Relates to vehicles in which separate motors аге used for driv- 
ing the road wheels. The differential gear is dispensed with, 
and a tubular axle is employed, upon the ends ot which the 
road wheels are loosely mounted. А centrally divided shaft 
runs within the hollow axle, and carries spur wheels on the inner 
ends of its divided halves. The outer ends of the divided shaft 
are coupled mechanically to the road wheels. The spur wheels 
are enclosed in a central gear casing, carried by and forming 
part of the tubular axle. The motor pinions mesh directly into 
the axle gears, and the double set of gearing is enclosed in the 
central casing. "чо claims, five figures. 

15.450, Солк. Trolley poles of electrical tramcars or the 
like. An automatic device for lowering the trolley pole in the 
event of its disengagement from the trolley wire, When the 
pole rises beyond a predetermined amount, a trigger 1s released, 
and this allows the effective point of attachment of the spring 
to move automatically in such direction as to reduce its effective 
turning moment. The pole then descends sutliciently to clear 
the trolley wire supports. Additional mechanism is provided so 
that further depression of the trolley poles returns the effective 
point of attachinent to its normal position 
figures. 

13.600. ScHarTNER. Electric fusible cut-outs. In fuses of the 
cartridge type in which sand or similar material is used for 
extinguishing the are, it has been found that the sand filling 
becomes conductive at high temperatures, and re-establishes the 
circuit shortly after the fuse has blown. This action is pre- 
vented by the employment of a fluid which is hberated within 
the enclosure by the rupture of the fuse. The fluid is enclosed 
in one or more easily fusible vessels, and these are placed in 
close proximity to the fuse wire. The «cooling effect may also 
be produced by the use of a tluid capable of chemical reaction 
with the filling material. the reaction. producing à gas which 
adds to the cooling effect of the Huid. Four claims, one figure. 

15.915. NrRNsT AND ХтосккЕх. Electric incandescence. lamps. 
This specification will be published in full in our next issue. 

24.604. Bercurnp, Horin, asp Liutnemas. Microphones, А 
desien of microphone which increases the loudness and clearness 
of the sounds transmitted thereby, The diaphragm 15 mam- 
tained in a slightly buckled condition by the action of a spring 
attached to its centre. The other end of the spring is attached 
to а cross-stay mounted in the mouthpiece. One claim, one 
figure. f TREE 

“29.452. LIVINGSTONE AND DickiNsoN. Street or station indi- 
cator for electric tramears and subway cars. A flexible band has 
the names of the stations printed thereon, and is arranged on 
two rollers. These rollers are rotated step by step in either 
direction by ratchet and pawl gear actuated by an electro- 
magnet. An automatic arrangement is provided which supplies 
current to the magnet coils as the car approaches the station. 
Two claims, five figures. 


Nine claims, seven 


Specifications Published To-day 


ing Patent Specifications will be published to-day, and will 
He у at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 
Summaries of the more important of these patents will appear in our 


ee 1906 Patents 


1,714, GnaHaM. Means or apparatus for supplying electric 
current. to telephome apparatus. | 

1.716. Finray & Fistay. Batteries of electrolytic cells. 

8.5454, De Marcay. Charging accumulators. : l M 

9.142, ABERDEEN ELECIRICAL ENGINEERING Co. &  Dorrixo. 

| Electrical wire conduit. surface outlet box. 

9.328, Rizzo. Electric ship log. | " 

9.349, Jvsr, НАХАМАХ,  LANDESBERCER, SALZMAN. & Firm 
VEREINIGTE FELECTRICITATS Akt. -GES. Manufacture of 
cement joints for incandescent electric lamp filaments. 


9.551, RicHARD. Galvanometers. 

9,594, акк  (Zngereoll kand Co.). 
nelers. 

9,784, Grote & Ery. Electric are lamps. 

9.789, Peakp. Electric fusible. cut-outs. 

9.858, Jacosy. Alternating current commutator motors. 
9.951, JouNsoN (Ve Гага). Electro-automatic mechanisms for 
displaying advertisements. 

10,020, BrirtsH THomMsox-Hovuston Co. 
Fluid-pressure brake systems. 

10,161, HARTENSTEIN. Lining tor electric or other furnaces and 
method of preparing the same. 

10,2494, Kirste. Translating systems for electric telegraphy. 

10,650, Dixox. Controlling gear for electric cranes and like 
hoisting apparatus. 

11,238. Rawortn (Clayton). 

11,936, 


Electro-pneumatic chan- 


(General Eleetrie Co.) 


Induction motors. 

BnrrisH. THomson-Houston Со, ((reneral Electric Co.). 

Rotary members for dynamo-electric machines. 

12.010, Recorp & Bevis. Cost indicator applicable for electrical 

meters. 

13,078, WALKER. End connections for conductors on field 
magnets of alternate current generators. 

10,020, 13нїтїхн Tnowsos-HousroN Со. (General. Electric. Co.) 
Electric resistance devices. 

16.820, H1GHFIiELD. Direct current electric supply systems. 

21,952, HowortH (Maschinenfabrik Oerlikon). Power plants 
for the production of alternating electric current by 
steam enzines. ` 

22,519, Frick. Electric transformer furnaces. 

26.086, Steiger & Brsancon, Electrical winding mechanism for 
clocks. 


28,054, Cowprer-CoLtes. Process for uniting aluminium. 


1907 Patents 
1,070, GnirrriHs. Electric candle lamps. 
1,658, GRÖNWALL, LINDBLAD, & STALHANR: 
furnaces, 
3,757, Brows, Brown, & Gresty. Guards or cages which are 


particularly applicable for use with incandescent electric 
lamps. 


904, Latocr. Dynamo-electric machines. 
4 


.455, Reprern. Metallic packing for the piston. rods of 
steam engine cylinders and the lke. 


Electric smelting 


5 
4 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1906 Patents 


19.4614, THowas. Svstems of electrical distribution in which 
vapour electric devices are employed. 


1907 Patents 


5.800, FELTEN & — GrirEgEACME.LanvEYER-WERKE — AKT.-GES. 
Means in connection. with «electric. coils having. selt- 
induction for shortening the time of energising and de- 
energising such coils. 

7.667. Max. Automatic relief-valve. 

8.2531. KeLLEY. Electro-thermostatic switches. 

3.947. ALLGEMEINE ErrkrnüiciTAÀTs-GEs.  Incandescence — bodies 

| specially adapted for lighting and heating purpeses. 

8.948, ALLGEMEINE ELEKTRICITATS-GES, Electric motor con- 
trolling devices. 

9.017, Tantscu. Reflectors for electric and other lamps. 

9.305, Witst.  Press-button closing devices. 


Applications for Amendment 


4.866. 1904. Frick. Improvements in electric furnaces. 
The reasons given for the amendment are :—‘ To correct an m- 
accurate statement with regard to the previous construction. ot 
such furnaces, and to more clearly define the particular kind 
of electric furnace to which my invention relates. The prin- 
cipal proposed amendment ts as follows. After referring to the 
ordinary construction of an induction furnace, the author ceon- 
tinues :—'" Му invention, on the contrary, relates to such. fur- 
naces in which the outer parts of the iron core are placed out- 
side and at such a distance from the primary and secondary 
circuits that iron does not at all, or onlv in a small degree. occur 
in the magnetic leakage fields around the primary and pon s 
cirenits.”” The proposed amendments do not affect the scope о 
the invention. 


Expiring Patent 


The following patent expires during the current week, atter 

ite of fourteen years :—- . | еб 
КӘ. мау бтн. 1895 Ныл. Electric circuit. contrellinz 
devices. А relay for use in connection with пз he eal 
a» arranged in conjunction with its circuits that. in t 1e : Du 
of the relay getting cut of order, the signal fond. set ES 
danger position. "This is accomplished by the use | S d 
device independent from, but operated mechanica y ИТЕ 
movement of the relay armature. W hen the шы E ot 
off position it closes a contact. which ee une CAE 
the magnet which works the signal mechanism. and s 
the maintenance of the signal at the danger positon. 
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р P a SIOCK D oo STOCK FALL 

NAME. BEIM EXCHANGE | SINCE ОЕ ыз. EXCHANGE | SINCE 

*— Interim. | QuoTATION. Last SHare.| *- Interim. QUOTATION | 1;А8Т 
WEEK WEEK. 


City of Birmingham Trs. Co., 44 


ELECTRIC SU PPLY, 
Co. L 


Bournemouth & Poole E. 8. d. 94—10) 156 Mort. Deb. «ment Р 

Do. 447 Cum. Pref... s.: sesser 4l 94—10 Dublin United Trams (09. civ sacsaseesse 10 6 6/- | 

Do. 6% Cum. Second Pref. seee 101 -1 Do. 67 Pref.AUEUU 10 6 6/- 133—143 

Do. 447 Debenture, Hed, ... +..." 4% 102—104 Hastings & District E. Tr. Со. D». ...| Stock 4 4417 98—101 

Bromley (Kent) E.L.& Power Co., Ld. d 43—5} I. ої Thanet E. tr, & L. Co. Cu. Pf. 5 5 2/6 1—2 

Do. 447 Ist Deb. Red. esseed ti %, 97—99 xd Do. 4% Deb. ...-- «rtm Stock 4 47 68—83 

Brompton & Kensington E. 8. Co., Ld. 10/ 8—9 Lanes. Un. Trs., Pr. Lien Db. seee Stock — 57 95—98 
Do 7% Cum. Prel эзир ТАН 7—5 London Street Tramways СО... 4 — 2/- ya—te 

Central E. 8. Co.. utd., 4% Guar. Db. 109—103 London United Trs., LA., Cm. ру? 10 5 5/- 74—34 

Ch. Cross. W. Е. & City E. З. Co... 5/- 34—415 Do. 4% 1st Mort. Deb. Red ......-- Stock 4 47 $5— "0 
po. 447 €um. Pref. ...... «4..5... 4 2/3 4—14 Manx Electric R. Co., 54% Си. Pf 5 — 2/9 48—51 
Do, 47 Deb. Red | «ity 4 4% 96—99 Do. 4)7 Ist Mort. Deb. Вей ...- Stock = 457 97—100 
Do.‘‘City Underiaking, 44 40m. Pf. 4h 2/3 31—1 Metropolitan El c. )rams, Ltd., Def.. — — Ма i5 

Chelsea Electric Supply Со, Ltd. 6 з= 34—1 o. BY Ct. EIU гу өзен н 1 5 ôd. gi- 5 
Do. 447 Deb. Wed. ЕКТЫ 4h 447 104—107 Do. 447 Deb stk. Red......- o> Stock 4} 417 49—099 

City of London Etec. Lt. Co., Ltd. ... 6 12/- 9}—10} National Elec. Construction Co. Ltl. 1 — 19—11) 
Do. 6% Cum. Pref. eornm 6 12/- 111—121 New General Tr, Ca., 6% бт. EF 5 
Do. 5% Deb. Бей .. әсе. 5 5% 123—126 North Metropolitan Trams йз, сае: 8 
Do. 44% 2nd Deb. Red .......-.-.:.. 45 44% 97—100 Do. 347, Mort. Dev. -.. 100 

Cty of Durham E. P. Dis. Co.(£3 paid) 4 47 44—5 Potteries Electric Traction Co. Ltd. 1 4 а?а 

"Do. . BY Pref. m ененнен 5 5/- 44—5 Do, 5% Cum. Pret. Lee 1 5 57 —{ 

County of London Ё lect. Sup. Co. Le. 5 10/- 8—54 Ak Deb. Meth «enm, Stock 4% 447 031—1014 

67 Cum. Pref. А 6 )2j- 101—114 Provincial Tramways Co. 10 3) T 51—58 
Do. 44% Deb. Red: ,. eee Stock 4 nU 106—109 Do. 67 Cum. Pref. net 10 0 o6 194-1. 
Do. % and Deb. Red ......... cte Stock 4 447 95—98 xd South Met. Elec. Trans & 145. Со. Jal. 

Edmunson's Electricity Corp-, Ltd... н j ‚ 6% Cin. Pf. Prov. Certs, (15/- paid) 1 — bgl. 43-1. 
Do. 6% Cum. Pref. 2. зе; есе | y Dah ‘Гей... Stock E 30/231 уа —57 
Do. 44% 1st Mort. Deb. Red ...... 5 5% f6—90 

Folkestone Elec. Supply Co., Ltd. .-. — — 1—13 

isis Do. 67 Cum. Pref. ... — — 31—31 
4% 4h% 90 – 93 


Do. 57 Cum. Pref, ....-. «05.77 
ро. 44% 1st Deb. Red ...ee 
Hove Electric Lighting Co.. Lu. i 
1. of Wight E. L. & р. Co., Db. Kd. ... 


Do, 44% Ist Deb. они 


TELEGRAPH AND TELEPHONE, 


Kensington & Knightsbridge E. L.Co. /- d | | 
Do. 4j7 Deb. Red узыны ны > 4 4% 97—100 Anclo-American, Telegraph Co. Ltd.) Stock 3} 15/-* 614—643 
Kens. & N't'ng Hill E.L. Cos. Db. Rd.| * 4 4% 99—102 Tl Do. 6% Pref. Órd. .. 5... 6e Stock 6 3% pre Ж, -4 
London Electric Supply Corporation 4 2/41 11—?i Do, Def. Om. pinyer Stork 197- 35/- 04—214 -i 
е ТАСОС аии 6 3/- 41— 5i Commercial Gaile Co., 4% Deb. led .| Stock 4 4% 024— 941 —4 
Do. 47 18% Mort. Deb. Red ......:.: 4 47 95—98 ‚тес Spanish Telegraph Со. Ltd. . 5 4 2/-" з 
Metropolitan Elec. Supply Co., Ltd. 10 5/- 0—7 Do, 10% Cum. US) Seer 5 10 10/- si—? 
Do. 4iY Cam. Pror. serea анн 4h 2/3 41—06 Do. 447 Ші. у... 50 2 447, 100—103 +2 
Do. 44% 1st Mort. Deb. Red ... М s 4h, 106—119 Direct United states Cable Co. Ltd.: 20 3 4/- 154—16 | 
Do. 34% Mort. Deb. Red ....- esse S | 8 347, 89—92 s1 Direct West India Cable Co. Lud., 
Midland i Corp. for P. Dist-1stMt. Db. 100 & 500) 4) 47; 95—93 44% Reg. Debs. Red een 106 4} ҮА 100—102 +1 
Newcastle & Dist. E. L. Co., £9 paid 19 | 5 4/0 9--10 Eastern & 8. African 1,°@.,4% Mt. Deb.| 100 3 47 93—101 
Do. 44% Mort. Deb. Red eere Stock | 4} 447 100—105 ро. do. (Mauritins Sub.) 95 4 A7 05—100 xd 
Newcastle-upon-Tvne Elec. Supply.. 5 8 8% "5—7 Eastern Ext. Australasia & Сіпа... 10 7 9jo* | 134—M4 +1 
ро. £2 Pm. 16/- paid .. eene 5 = 1/2°92| 243—3 Do. 4% Mort. Deb. Perp. «n Stock à ГУА 105—107 
Do. 5% Pref. (fully. paid) МЕИР 5 5 5/- 5—6 Eastern Telegraph Со. әзе, ttn nnn Stock 7 95]. | 139—144 +1 
Do. 10/- Pm. 4/- paid .......... 5 —- 9-02 13—? Do, BEL Pref. eene cem Stock 3 17/6 9—91 
Notting Hill Elec. Ltg. Co., ital, sess 10 7h 9/-* 12—13 Do. 4% Mort. De. ......-«- enn nett Stock 4 47 1044— 160643 
Oxford Electric Co., МА. emn ә 7 T/- 51—08 G. N. Tel. Co. (Copenhasen) —€—— 10 24 bj- 34— 50 +} 
ро. 4% Deb. Red... cee -encccseesences ees Stock 4 4% 96 —95 Indo-European Теје тарі Co. Ltl.... 25 13 — 59—01 
St. James and Pall Mall Е. L. Co. Ld. 5 | 124 5/-* 14—8À Marconi Wireless telegraph Co. htd. 1 — — $—i 
Do. 77 Non-Cum. Pref... 5. | 7 64—74 National Telephone Co., Ltd., Pret... Stock 6 6% 108—110 
Do. 347 Deb. Вей... Stock | 3} 93—95 Do. Deferred mmm Stock 5 54% 1044—1006} 
Smithfield Mkt. Elec. XUP. Co., Ltd. $ | 4 14—24 ро. 6% Cum, Ist Pref. |. 10 6 UE 111— 13) 
po. 4% Deb. Red E xi ra eM ed Stock | 4 73—17 ро. 6% Cum. 2nd Pref. eee 10 6 6/- 10—17? 
South London Elec. Sup. Corp. Ltd. 5 4 21—2 po. 57 3rd Pref. ... o 6 5 5 2/6 538—714 
South Metropolitan E. |; & Р. Co.... 1 2} $-1 Do. 34% Deb. Red ...,.HHH Stock 3} y | 9058—94 
Do. 77 Cum. Pref. eere 1 T 1—14 Do. 4% Deb. Веа......... «6: Stock 4 / 100—102 
Do. 44% Ist Deb. Red |... Stock AY 100—103 West African Telegraph Co. Ltd. 10 4 10—104 
Urban Elec. Supply Co., Ld. „зз; : 13—25 Western Telegraph Co., МААН... 10 7 36—144 
Do. 5% Cum. Pref. еназа nret 3—4 Do. 47 Deb. .. «ertet cmm Stock 4 102—105 
Do. 447 lst Mort. Deb. Red ...... 95—93 
westminster Elec. Sup. Corp., Ltd. 9—10 MANUFACTURING 
Do, 44% CWn. Pref. ..2-——— 51—51 OTT А 
Aron Electricity Meter Co., Ltd. ....-- 1 — 1—: 
ELECTRIC RAILWAYS. Do. 67 Cum. Pref. ....-... mmy 1 4} 193° th 
Baker St. & Waterloo 47; Perp. Deb.| Stock | 4 90—95 Babcock «Wilcox, Ord. Shres, £lpaid| — = 44 344—4 
Central опао... оно eee Stock | 4 71—7 -4 Do. 67 Pref, £l paid... зе ТТ — * | 17—10 xà 
Оо. 4% Preferred... ененнен eent Stock 4 92—94 British Insulated & HelsbyCables, Ld. 5 5 10/- 640—7 
Do. D.ferred..... eere етелн Stock + 52—55 -3 Do. 6% Cum. Pref. еннен 5 6 3/- 4—64 
po. 47 Debentures... seese v" Stock 4 103—106 Do. 44% ist Mort. Deb. Red. ..... Stock 44 447, 102—105 
Ch. Cross, Eust. & Hamp. Pp. Db... Stock 4 83—85 British 'Thomson- Houston Co., Ltd. | 
City and South London Cons. seee Stock 14 41—43 44% 1st Mort. Deb. Кед... Stock 4% yA 92—90 
ро. 4% Perp. Deb. ...... «+... «6.66 Stock 4 102—105 xd British Westinghouse Electric Mute. 
Do. 5% Perp. Pref. 1891... Stock 5 117—121 -1 Co., Ltd., 06% Pref. ..—HHHB 5 — 3/-* 1—1} 
po. 5% Perp. Pref. 1896 Stock 5 115—118 Do. 4% Mort. Deb. Red........ tee Stock 4 47 64—68 
Do. 5% Регр. Pref. 1901... Stock 5 115—118 Brush Electrical Engineering Co.....-. 2 2} 1/- —4 
. Great Northern & City Pref. “А er ad 10 4 2}—3 Du. OF Pret... дейин Өч ° 6 [4 11—14 
Gt. Northern, Piecadilly & Broupton 10 4 6—7 Do. 447 Ретр. Ist Deb...... seeren Stock 4 А 59—92 
Do. 4% Регр. Deb. .... «6..6 Stock | 4 47 85—88 ро. 44% Perp. 9nd DeD. е Stock Hi nU 15—73 
Mersey Cons. enmt Stock — — 3—5 Callender's Cable and Const. Co. «141. 5 10 5/- 10—11 
Do. 3% Perp. Pref. Red.. eree ene Stock — — 7—10 Do. 57 Cum. Pref. ....... mt 5 5 2/6 51—51 
Metropolitan CONS. ..orecevecessceooeses sr Stock о 147 441—453 -2 Do. 44% 1st Mort. Юе1....... Stock 45 УА 1063 —1083 
Do. 847 Preference...eeerrnm mm Stock | 5% 34% 83—01 +2 Consolidated Electrical Co., L 1 — Tha, ys" — 
Do. 34% ‘ A" Pref, .. 6...6. Stock | = 34 7, 70—50 Crompton & Co., Ltd. ененнен, 8 3 1/6 14-2 
po. 34% Convertible Pref. ......- Stock | 34 545% 73—78 Do. 5% Ist Mort. Reg. Deb. ..... ...|50 & 106 5 57 95—99 
Metropolitan District ..... 8n Stock -— -- 134—141 Dick, Kerr & Co., Ltd... eere orto 1 10 2/- 10. —1ўв 
ро. 6% Perp- Deb. ..... trm Stock › 04 130—135 ро. 67 Cum. Pref. eem 1 6 74d.* 14—14 
Do. 4% Perp. Deb. =: «ән готвена Stock 4 4% 85—90 po. 44% Deb. Hed. ...... enmt Stock 44 44% 102—105 
Do. 4% Регр. Deb. (1903-5) ee Stovk 4 47, 80—85 Edison & Swan United “ A," £3 paid 4} 2/0 11—18 
Do. Guaranteed 4%... sree cere i stock 15 14% 54—59 -1 Do. do. (fully paid) 4} 4/2, 91—2{ 
Do. Extension Pret. (55, «n Ntock — — 34—89 —2 Do. 4% Deb. Red........ rer Stock 4 47 85 —ST 
г Ass. Ext. РЇ. Guar. by U. К. Rs. Co.| Stock — 8 56—50 ро. 5% 2nd Deb. Кел... ОТ АТ Stock 5 5% 59—92 
Underground Elec. Railways Co о! Electric Constraction Co., Ltd. ..... ‹ — 1/7} l—j5s 
London 5% Profit Sh. Sec. Notes| Various 5 5% 74—717 -2 po. 74 Cum. Pref. err Im. 7 2/91 14—2 
Waterloo and СФУ секун те кайан, ан ЕН Stock 3} 37 = General Elec. Co.,Ltd.. 5% Cum. Pref. 10 5 5/- 81-9} 
Whitechapel and Bow 4% Deb. neee Stock 4 106—109 Do. 4% 1st Mart. Deb. Red ......--- Stock 4 47 92—95 
Henley's (№. T.) Tel. Works Co., Ltd 5 15 10/7. | 1 3-12 - 
ELECTRIC TRAMWAYS. Do. 4d Cum, Pte. (анлы 5 4 2/3 ir i 
Bath Electric Tramways, Ltd. neee 1 5 41—47 — $i Do. 447 1st Mort. Deb. Red ...... Stock 4 447, 107—109 
Do. 57, Cum. Pref. oc ous nas бераз n 1 5 1—1 г. К. & G. P. Co., Т4... ооо оен онно 10 1 15/-* 151—101 
Do. 44% Deb. Red........ tH Stock 4 95— 100 Do. 4% Deb. Кей... -..« «6..6... 100 47 95—100 
Birm. & Mid. Trs., Ld. 1st Db. Rd. ... Stock Hi o; № Tel. Const. & M aintenance Co. ......« 12 1 94/- 304—832) +1 
British Electric Traction Co., Ltd. ... 10 5 21—?1 Do. 4% Deb. Bds. Red .... eB 100 4% |1005 —103] +4 
Do. 6% Cum. Pref. ...... mmm 10 6 641—961 | white (J. G.) & Co., 6% Cum. Pref... 10 6/- 94—10 : 
Do. 6X Porp. Deb. «eene Stock 5 Qu —103 -1 Willans& Robinson Ord.Shres £5paid| — — 11-1 
Do. 43% 9nd Deb. ......- Mina uie Md Stock 4h 79—82 xd po. 6% Cum JPref., £5 paid. сезе]. == — 31—4 
City of Birmingham Trs. Co., Cm. Pf. 9 10/- 44—5 xd -i Do. Ist Mtg. Deb. 47 ra a UE EU 4x k 19—83 


For LOCAL NOTES, &c.—See рр. 857 to 862 
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Мах 16, 1907. ELECTRICAL ENGINEERING 
LOCAL NOTES 
BACUP: Vramways Purchasc.—' The Town Council have re- arbitrator awarded the sum of £17,189. The length of line 


solved to purchase trom the Rossendale Tramways Company 
the tramways now constructed in Bacup. 

BARNSLEY: Reduced Electric Light. Charges.—The Town 
Council on the 7th inst. decided to reduce the tlat rate from 
4d. to 33d. per unit, and as regards maximum demand rates 
trom 7d. and 2d. per unit to 7d. and 134. respectively. 


BECKENHAM: The Hire of a Generating Set.—The Urban 
District Council have decided not to pay a sum ot £780 155. 
claimed by the contractors for the hire of а Belliss-Siemens 
generating set. The Electricity Committee claim that the engine 
was not of the power guaranteed by the contract, and is useless 
for the purpose intended. 

BIRMINGHAM: Tramway Ezxtension.—A new tramway in 
Perry Barr was inspected by the B.O.T. on the 2nd inst., 
and opened to public traffic on the 3rd inst. The new line is 
owned by the Handsworth District Council, but will be worked 
bv the Birmingham Corporation. A through service of cars 
to Birmingham cannot be arranged until an agreement is come 
to with the B.E.T. Company, who work the tramway system 
in Aston Manor. 

Washwood Heath: Tramway Opening.—On the 1st inst. the 
local tramway was otlicially inspected by the representative 
of the B.O.T. The line is about lj miles in length, and a 
three;minute service will be maintained during the busy hours. 
Public service was commenced on the 2nd inst. 

BRADFORD: Tramway Extension.—The Tramways Commit- 
tee have passed a resolution requesting the Town Council to 
commence the construction of the tramway from Brownroyd 
Hill to Wibsey. 

CARDIFF: Electric Light to Рі расе Gas.—The Electric 
Lighting and Tramways Committee have decided to replace 
the flat-flame gas lamps in Plasturton Avenue by 70 candie. 
power incandescent electric lamps. 

DUNDEE: New Electricity Works.—An agreement has been 
come to between the Dundee Town Council and the Harbour 
Bcard as regards the site of the new generating station, the 
rental of which had been in dispute. The price agreed upon 
amounts to £100 per annum. 

EDINBURGH: Tramway Extensions and Difficulties. —The 
proposed ‘extensions to the Broughton district are causing con- 
siderable discussion as to the best means for driving the new 
cables. It is proposed to instal one or more small underground 
stations, and use electric motors for driving. It is becoming 
ircreasinglv. doubtful whether the Murrayfield-Gorgie extension 
will be carried out. 

GLASGOW: Electricity and Tramway — Ertensions.—'The 
Tramways Committee recommend that two members of the staff 
be authorised to visit various Continental cities to obtain the 
latest information on the subject of steam turbines, in view of 
the proposed extensions at Pinkston power station. The 
Uddington extension was opened in part on May 4th; the new 
section is divided into three halfpenny stages, and is part of 
the route from Paisley to Uddington. 

GREENWICH:  Zramway — Electrification.—The London 
County Council recently resolved to reconstruct and electrify 
the short horse tramway between Greenwich and Lewisham, and 
have asked the Greenwich Borough Council to contribute one- 
third of the cost of street widening. The Highways Com- 
mittee of the Council recommend that the request be refused. 


GRIMSBY: Proposed Light Railways.—The Light Railway 


Commissioners have authorised the construction, by the Great 
Central Railway Company, of a light railway from Grimsby 
to Immingham, and the report has been presented to both 
Houses of Parliament. The railway will be in connection with 
the Grimsby tramways, and a light goods service will be main- 
tained in addition to the customary passenger service. 

IPSWICH: Electricity Undertaking.—At a meeting of the 
Town Council on the 8th inst., it was stated that the price ob- 
tained per unit sold, including the supply to the tramways at 
14d.. amounted to 21134. against 21384. for 1905-6. The number 
of lamps connected has increased by 25 per cent., but the number 
of units sold has only advanced J3 per cent.. ' this discrepancy 
being attributed mainly to the adoption of high-efficiency lamps. 
The units soid per 8 candle- -power lamp connected аге only 11° 24 
as against an average in other towns of 15 to 16 units. The year’s 
working has resulted in a deficit of £1,403 14s. 2d. as compared 
with £409 10s. 10d. for last year, but this difference 18 largely 
accounted for by increased capital charges. 

LEEDS: Local (Contractors Dinner.—The annual dinner 
of the Electrical Contractors’ Association took place at the 
Hotel Metropole, on Fridav ‘last. The annual report showed 
. that the membership of the branch had increased by seventeen 
members during the last vear. 

LEYTON: Tramway Appeal.--The North Metropolitan Tram- 
ways Company have decided to appeal against the award of 
Mr. Graham Harris, who recently gave à decision. connected 
with the acquisition by the L. C.C. of the tramway line within 
the borough. The company's valuation was £73,442, and the 


concerned is about 1j miles. 

LONDON: London County Council,—At the meeting. on 
Tuesday sanction was given to the Stepney Borough Council 
to borrow £10,000 for extension of electric lighting mains, re- 
payment to be made in the usual period of thirty years. 

The construction, for electric conduit. traction, of the tram- 
way from High Street, Lewisham, via Lee High Road, to 
Lee Green, has been completed, and the lines have been in- 
spected on behalf ot the Board of Trade, and are now opened 
tor traffic. 

The Board of Trade have approved of the underground con- 
duit system for reconstructing the existing tramways from 
Veuxhall Station, vid South Lambeth Road, Stockwell Road, 
to and across Brixton Road, including the paving materials 
to be used on the tracks. 

Messrs. Reid Bros., having made a claim against the Council 
for extra payment on the contract sum, under the con- 
tract entered into for the laving of cable ducts in connection 
with the electrification of portions of the Council's tramways 
in South London, the matter was referred to Mr. J. Kincaid, 
M.I.C.E., who awarded the contractors £1,720 10s. Тһе 
Council agreed to the payment of this sum. 

The Council agreed to the erection of an oscillograph for 
making tests at the Greenwich generating station at a cost of 
£270. 

Hanne in connection with the inquiry now being con- 
ducted by the Local Government Board as to the expenditure in- 
curred upon the construction and equipment of the new work- 


‘house and infirmary, the electric light installation of this build- 


ing has come in for considerable criticism. Mr. M. Chambers, 
an electrical engineer, had inspected the installation at the 
request of the Local Government Board, and it appeared that 
the total cost of the electric lighting had been £1,333 in excess 
ot the contract. A very elaborate duplicate system of wiring 
had been installed, and there was a noticeable excess of lamps 
in the exterior lighting. By some mistake very expensive fit- 
tings had been supplied, and the contractors had not reported 
the extra cost being incurred. The total contract figure appeared 
to him to be very low, but the schedule rates for labour and 
cable per foot run were noticeably high. He also thought that 
50 per cent. of the lamps would have been sutlicient. The inquiry 
has been adjourned until the 29th inst. 


Wood Green.—On Saturday a further extension of the elec- 
tric tramways was opened for traflic. The extension is from 
Wood Green to New Southgate. 

MANCHESTER: Tramway | Extension.— The through route 
between Manchester and Altrincham was formally opened to 
public traffic on the 9th inst. The terminus is nine miles from 
Manchester, and the fare charged is 54d. 

PONTEFRACT: Tramway Difficulties.—Owing to the refusal 
of the Corporation to permit a reduction in the width of cause- 
way in Trent Street, the West Riding Tramways Company have 


decided to discontinue running their cars through this street.- 


The reduction is required in order to comply with the Board of 
Trade regulations. | 

PUDSEY: Zramway to Leeds.—' Тһе Corporation have ar- 
ranged for the Leeds Corporation to take over their provisional 
order, and to construct a line from Stanningley Station to a 
pcint in Pudsey about 1j miles from the junction at Stanningley. 
One penny will be the fare over this new section. 

SLEAFORD: Reduction in Electricity Charges.—The Urban 
District Council have decided to reduce the price of energy for 
lighting purposes from 6d. to 5d. per unit. 

SOUTH AFRICA: Durban-Joh annesburg Telepheone.—The 
above-named towns are now in telephonic communication; the 
circuit 1s carried on the original telegraph-poles, and has been 
made by the transposition of two existing telegraph wires. 


SOUTHPORT: Resignation of Electrical Engineer.—At a 
meeting of the Southport Electricity Committee on the 8th 
inst., 18 was announced that the Borough Electrical Engineer, 
Mr. R. S. Downe. had resigned his position to join an in- 
dustrial concern as general manager. The position at South- 
port has a salary attached of £500 per annum, with the 
privilege of having two premium pupils. 

SWANSEA: Telephone Purchase.—The Postmaster-General 
having refused his assent to the sale of the municipal tele- 
phone system to the National Telephone Co. except upon condi- 
tions which the company is not disposed to accept, the Mayor 
of Swansea and the Town Clerk have made a journey to 
London in order to interview the company on the matter. It 
is probable that an interview will be sought with the Postmaster- 
General. It appears that the Postmaster-General refuses to 
allow goodwill to be taken into account in the agreement. 

Electricity Works.—'lhe sub-Committee's report upon the elec- 
tricity works will be ready in a few days, and will be submitted 
to the electrical engineer, when a final report will be made to 
the Corporation. 

SWINTON AND PENDLEBURY: Bulk Supply of Klee- 
tricity.-The District Council have arranged to take а bulk 
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supply from the Lancashire Electric Power Conipany, and then 
retail it to consumers in their own district. 

TORQUAY: Тоеп Councillors Privileges. —At the Town 
Council recently an angry discussion took place regarding the 
issue of permits for councillors to view the generating station. 
A motion for the withdrawal of the permits was finally carried. 

WEDNESBURY: Electric Lighting Affairs.—At& a meeting 
of the Town Council, on the 6th inst., it was stated that the 
electricity bought in bulk amounted to 173,700 units, whereas 
the quantity sold to small consumers only amounted to 105,000 
units. The remainder was accounted for by losses in the 
battery and converting apparatus. The number of lamp con- 
nections in March was 7,098. 

WEST HAM: Temporary Service Cables.—The committee 
have considered a suggestion by the electrical engineer for the 
supply of current to premises off the route of the existing 


TENDERS INVITED AND 


ASTON.—Authorisation has been given by a town’s meeting 
to the borrowing of £100,000 for the electrical equipment of the 
lines of the Birmingham and Aston Tramways Co., whose under- 
taking has been acquired by the Corporation. 

AUSTRALIA.—The Albany (W.A.) Council require tenders 
for public lighting plant for 15 years from May 1st, 1908. 

The South Australia Postmaster-General's Department requires 
tenders by July 10th for two switchboards, two lightning 
arrester boards, 1,000 fuses for telephone sets, 500 Leclanché 
cells, No. 2 size; 100 ‘mechanical registers, 12 differential gal- 
vanometers, 15 electro-magnetic transmitters, 6 registering boxes, 
plug pattern; 5 miles copper wire, insulated; 500 copper tapes, 
5,000 copper binders. MA PM 

AUSTRIA.—Electricity works are to be erected in Melk, 
Hohenelbe, Wofen, and Gros. Schonlinde Council contemplate a 
loan of 320,000 kronen for extensions to the electrical works. 

BAKU (RUSSIA).—A recent Consular report states that the 
principal requirements for the Baku fields and industry are 
electrical appliances of all kinds. Apart from electric lighting 
plants, electricity is coming in very much on the oilfields for 
driling and pumping. All electrical plant at present is sup- 
plied from Germany. Steam turbines also have only lately come 
into use on the oilfields, and are now being used a great deal 
for driving dynamos. The sizes that would be most in demand 
are from 40 h.p. to 100 h.p. 

BEDFORD.— Tenders are required by May 25th for the supply 
of high and low tension cables for twelve months. Particulars 
from Borough Electrical Engineer; fee, one guinea, returnable. 

BELFAST.—At the weekly meeting of the Tramways and 
Electrical Committee of the Corporation, on the 13th inst., a 
deputation from Ligoneil attended in support of the extension of 
the tramway through that village. The committee promised to 
give the matter every consideration. The proposed extension 
wculd be over а very steep gradient—one in thirteen—and the 
cost is estimated at £13,000. The extension of the mains on 
the Malone Road and district for electric lighting, at a cost 
of £2,175, was recominended. 

BOURNE END.—The mansion known as Riversdale is to be 
nee with a private lighting installation, comprising 3,000 
ights. 

BRISTOL.—The Electricity Committee is prepared to re- 
ceive tenders for alternating and direct current tlame arc lamps. 
Particulars from the Electrical Engineer (fee £2 2s., return- 
able), and tenders to the Town Clerk by May 20th. 

CAMBUSLANG.—The County Council of Lanark invites 
tenders for the erection of (1) battery house and relative works; 
(2) (a) one 70 kw. motor generator; (b) alternating and direct 
current $witchgear; (c) battery-charging booster; (d battery of 
282 cells. Tenders to the County Clerk, County Offices, Hamil. 
ton, by May 22nd. Particulars are obtainable from the Clerk, 
fee £1 for No. 1, and £2 for No. 2, returnable in both cases. 

CANADA.—The Calgary City Council propose to instal a muni- 
cipal telephone system. 

CLYDE NAVIGATION TRUSTEES.—Tenders are invited 
for electrical stores, amongst others, for the year commencing 
July 1st, 1907. Particulars from the superintendent of stores. 
16 Robertson Street, Glasgow, and tenders to the general 
manager and secretary by June 1st. 

COLNE.—Additional generating plant is to be installed at 
an estimated cost of £4,000. 

CROYDON.—At the meeting of the Corporation, on Mon- 
dav, a letter was read from the Local Government Board sanc- 
ticning loans for the electricity department amounting in the 
aggregate to £21,812, the items being as follows :—£9,973 for 
mains, house services, and sub-stations, repayable in twenty 
years: £708 for transformers, repayable in fifteen years; 
£1.504 for meters, repayable in five vears: £9,627 for excess 
expenditure and new works, repavable in fifteen years. 

DERBY.—The Tramways Committee invite alternative 
tenders for supply and delivery of materials and construction 
of works in connection with the permanent way and electrical 
equipment of a portion of Nottingham Road tramway route. The 
length of the route is about 14 miles, or, reduced {о single 


mains, which would involve extensions of cable not warranted 
by the income to be derived. In such cases the cost of the 
extensions could be reduced by laying a pipe, and, for the 
tine being, using small rubber or bitumen covered wires, and 
as the load increased to remove them and replace by perma- 
nent lead-covered cables. Estimates have been submitted, show- 
ing the saving to be effected, and the committee has empowered 
the electrical engineer to carry out extensions on this system, 
laying the pipes in each case as part of the permanent exten- 
sion and using temporary cables. 

WILLESDEN.—A communication has been received from the 
Local Government Board in regard to the proposed loan of 
£1.0C0 for hire purchase of fittings, &c., and a draft agreement 
with the owners and occupiers of the houses to be wired and 


supplied with fittings has been drawn up by the Electrical 
Engineer. 


PROSPECTIVE BUSINESS 


line: Scheme (a) 2 1-5 miles; alternative scheme (b) 24 
miles. Тһе work will be let in опе contract (Contract 
Хо. 11). Specifications, &c., from Mr. John Ward, borough 


surveyor and engineer; and further information relating to 
the electrical equipment from Mr. T. P. Wilmshurst, M.I.E.E., 
borough electrical engineer, on and after Friday, May 17th, 
on payment of a fee of £2 2s., returnable. "lenders to be 
sent to the Town Clerk by May 30th. Я 

EALING.—The Electricity Supply Committee require tenders 
for a water-tube boiler. Particulars from the Borough Elec- 
trical Engineer, fee £1 1s., returnable, and tenders to the Town 
Clerk by June 1st. 

EAST HAM.—The Electric Lighting Committee has ар- 
proved an estimate submitted by the engineer of £1,599 for 
the construction of two additional cooling towers, with founda- 
tions complete, to be attached to the existing towers. Applica- 
tion is to be made to the Local Government Board for a 


loan. 

GRIMSBY.—The Borough Electrical Engineer, Mr. W. A. 
Vignoles, recommends extensions to the generating station at 
an estimated cost of £4,000. Some criticism of the proposal 
took place at the last meeting of the Corporation. but Mr. 
Vignoles declined to take the responsibility of working the 
station if extra plant were not added, for the existing plant 
is. he says, dangerously overloaded. 

ITALY.—A Consular report states that the Genoa Electric Tram 
Company propose to construct three ''secondarv " electric trac- 
tion lines to Pontedecimo, Sestri Levante, and Voltri, on pri- 
vate roadways. This would permit of a speed impossible on 
public roads, and relieve some of the railway passenger traffic 
in the immediate neighbourhood of Genoa. The company esti- 
mate the cost at £2,000,000, and the project is favourably 
commented upon in the local Press. It will probably be curried 


out if the Communes interested approve and co-operate. The 
statistics of the company for 1906 are as follows : — 
Total length of lines (131:812 kiloms.) .. Miles 41-555 
Length of lines worked (129-905 kiloms.) ... у; VR 80-681 
Including the funicular railway (1:38 —— 
kiloms.) and the omnibus service (6°17 
kiloms.) Р 
Car stock— 
Motors Number... 214 
Trailers s bus s -— yi TN 110 
Funicular ... ies at : ^ PS 1 
Omnibuses... | ss Se ak ^ A 35 
Total "NT 363 
Distance run (10,075,479 kiloms.) ... Miles ... 6.256,572 
Passengers carried — ... ide pch Number .. 46,589,791 
Total receipts (6,453,094 lire 69 c.)... Value £258,123 
Total expenditure (4,930,864 lire 21 c.) j ... £169,934 
Gross profits (2,222,230 lire 48 c.) M dus £58,859 
Persons employed by the company.. .. Number... 1,421 


Some capitalists at Milan and Savona have formed a com- 
pany for the erection of a generating station in the valley cf 
Albenga, with a view to supplying the principal industries, 
and, eventually, a tram service along the Western Riviera, with 
electric motive power. Several of the most important iron and 
steel works have promised their support to the undertaking. 

KNARESBOROUGH .—The Committee of the Knaresborough 
Water Carnival, which will be held on August 15th, invites 
tenders for the searchlight and telephones in connection with the 
carnival. Particulars from C. Hebblethwaite, Knaresborough. 

LIMERICK.—The Electrical Committee are prepared to re- 
ceive tenders for general stores, including accumulator acces- 
sories, cable, electrical accessories, engine-room accessories, mains 
accessories and meters, &c., for the period ending March 31, 
1908. Copies of specifications, &c., can be obtained from the 
Borough Electrical Engineer. Tenders should be delivered to 
the Town Clerk by June 11th, 1907. 
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LONDON: London County Council.—The Council invites 
tenders for the manufacture, delivery, and erection of high and 
low tension switchgear for five tramways sub-stations (with 
basements), and high and low tension switchgear for three tram- 
ways sub-stations (with galleries). Fee, £2 (returnable). Ten- 
ders by June llth, 1907, to the Clerk to the Council. 

Hammersmith.—The stables and mess-rooms of the Borough 
Council at the depot and Chancellor's Wharf are to be wired 
for electric light, which is estimated to cost one-third cheaper 
than gas. 

Paddington.—The Guardians are to light by electricity the 
workshops recently erected. 

Stepney.—Considerable discussion took place at the last meet- 
ing of the Borough Council with respect to the electricity 
undertaking, the recommendations in regard to which were given 
on page 797 in our last issue. In regard to the estimate of 
£54,000 in connection with the Blyth’s Wharf scheme, and of 
which £36,900 is to be spent to deal with the load at Christmas, 
1908, Councillor Hodsoll argued in favour of an adjournment 
until it was known what was going to happen with the Bills 
before Parliament. In answer to this it was explained by 
Councillor Gordon that the Electricity Committee were going 
to prepare plans and estimates and get everything in readiness 
for August, September, and October. Then they would ask the 
Council to authorise the committee to let the contract if they 
were going on with the work. Eventually the consideration of 
the paragraph regarding the estimate was adjourned, but the 
other portion of the recommendations instructing the committee 
to prepare for submission detailed plans was carried. Om reach- 
ing the report which recommended that Mr. Tapper be 
entrusted with the whole of the work in connection with the 
new generating station, Councillor Gordon (chairman of the 
Electricity Committee), declined to move the adoption of the 
report, stating that he did not agree with the recommendation. 
It appeared that the chairman of the Electricity Committee was 
the only member opposed to the report, his main reason being, 
that the scheme was really Mr. Arthur Wright's, whose position 
as consulting engineer to the Council expired a fortnight ago. 
The recommendation was referred back. 

Southwark.—The Borough Council invite tenders for the elec- 
tric lighting and wiring of the new library at the junction of 
the Old and New Kent Roads. Specifications, &c., may be seen 


at the Town Hall, and tenders should be sent to the Town Clerk 
by May 28th. 

PARIS.—The proprietors of the Gymnase Theatre are pro- 
posing to put in a self-contained electrical installation. 

PONTYPRIDD.—The Electricity Committee have decided to 
light the Rhondda tramway route by electricity. 

ROME.—A Consular report indicates that there is a market 
for electric fittings, provided prices are kept within limited 
bounds. 

SHEFFIELD.—The Electric Light Committee invite tenders. 
for steam turbine, alternator, exciter, condenser, and other acces- 
sories. Specifications, &c., may be obtained from the Electrical 
Engineer on payment of a tee of £l 1s., returnable. Tenders 
to be sent to Mr. S. E. Fedden, general manager and engineer, 
Electric Supply Department, 33 Commercial Street, Sheflield, by 
May 27th. 

SOUTH AFRICA: Port Elizabeth.—An expenditure of some 
£40,000 has been sanctioned in connection with the electricity 
works. 

SUNDERLAND.—The Electricity Committee recommend that. 
sanction should be sought for a loan of £10,000. <A proposal 
was made to refer the matter back, but no one seconded, and 
the report of the Committee was therefore adopted. 

WEST HAM.—The Electricity Committee have resolved to 


obtain tenders for an ash conveying plant, which, however, 


will not be installed until 1908. 

WHITEHAVEN.—Tenders are invited for (a) the supply and 
erection of one surface condenser and auxiliary plant; (b) ex- 
haust steam piping and valves, including erection. Particulars 
from the Borough Electrical Engineer; fee, £2 2s., returnable. 
Tenders to be delivered to the Town Clerk by May 28th. 

WILLESDEN.—Mains are to be extended at an estimated 
cost of £411. 

WOLVERHAMPTON.—Further extensions are to be carried 
out at the electricity works, and sanction to a loan for £35,000 
is to be sought. Mr. Shawfield, the city electrical engineer, 
states that unless the new plant is installed before next winter 
it will be extremely difficult to connect up additional ‘con- 
sumers. 

WORTHING.—Application is being made to the Local 
Government Board to increase the loan for electricity purposes 
by £1,500. This is carrying out the suggestion of the Local 
Government Board inspector who held the recent inquiry. 


TENDERS RECEIVED AND ACCEPTED | 


AUSTRALIA.—The Sydney Council has placed orders for 
slow and medium speed electric motors with Messrs. Noyes 
Bros., T. K. Steanes, Messrs. Warburton, Frantic and Co., and 
Messrs. Staerker and Fischer. 

BARROW-IN-FURNESS.—The Barrow Hematite Steel and 
Tron Company have placed with Messrs. Veritys, Ltd., an order 
for a large switchboard for controlling 3,000 kw. generators and 
power circuits. 

BOLTON.—The tender of Messrs. Musgrave and Son for a 
2,000 h.p. vertical steam engine, and that of Messrs. Dick, Kerr 
and Co. for a three-alternator have been recommended for 
acceptance. 

CARDIFF.—In connection with the recently accepted tender 
of the Lahmeyer Electrical Company for cables, this being lower 
than any British tender, the British Insulated and Helsby 
Cables, Ltd., nave offered to reduce their tender to the same 
price as that of the Lahmeyer Electrical Company, but the 
Electricity Committee of the SEHE refuse to entertain the 
proposition. 

The offer of Mr. C. Edwards (Cardiff) at £2,000 per annum 
has been accepted for advertising on the Corporation tramcars. 

CROYDON.—Tne following tenders have been accepted in 
connection with the electricity undertaking :—E. Green and 
Son, Ltd., economiser, £696 8s.; Wm. Smith and Sons, flue 
лш £519; Babcock and Wilcox, Ltd., pipe work, 
£145. 

DUBLIN.—The Dublin United Tramways have placed an 
order with Messrs. Willans and Robinson for a 1,000 kw. steam 
turbine set, including alternator and electrically-driven surface 
condensing plant. 

EAST HAM.—The Town Council received thirteen tenders 
for the wiring. and installation of electric lighting at the 
«Central. Carnegie Library. The tender of W. К. Reynolds at 
£271 12s. 6d. has been accepted. The provisional amount allowed 
by the engineer for the work was £190. 

GOVAN.—The following tenders have been accepted for 
supplies for the next twelve months:—Lead covered and 
armoured and vulcanised bitumen cables, British Insulated and 
Helsby Cables; rubber-covered cables, J. A. Rudd and Co.; 
cable accessories, British Insulated and Helsby Cables; 
bitumen, compound, &c., Craig Sharp, Ltd.; meters, Ferranti, 
Ltd., and Chamberlain and Hookham; fuse-boxes. Keighlev 
Electrical] Engineering Co. ; wrought-iron tubes, David Richmond 
and Co.; cast-iron pipes, M'Dowall, Stevens and Со. ; arc lamp 


carbons, Sloan Electrical Co.; joint boxes, Cruikshank and Co. ; 
motors, j to 4 h.p., Electromotors, Ltd.; motors, 5 to 50 h.p., 
Lanc. Dynaino and Motor Co.; motor starters, Adams Manu- 
facturing Co. and Brook, Hirst and Co.; D.P. switches, E. P. 
Allam and Co. 

HALIFAX.—The Chloride Electrical Storage Co.’s tenders for 
а regulating booster at £752, and a switchboard at £150, have 
been accepted. 

HANLEY.—The Town Council has accepted the tender of the 
British Westinghouse Co. for a 500 kw. generating set. 

HULL.—Messrs. Siemens Bros. and Co.’s tender for cables 
has been accepted. | 

INDIA.—A repeat order has been placed with the Lancashire 
Dynamo and Motor Co. for the remainder of the electrical 
equipment of the Bengal and North-Western Railway locomotive 
shops at Lahore. This order includes two 250 kw. Howden- 
Lancashire sets, and a large number of motors, mostly of the 
variable speed type. 

LONDON: London County Council.—The following tenders 
have been received for six fuel economisers for the Greenwich 
generating station :—E. Green and Son, Ltd. (accepted), £35,805 
14s.; А. Lowcock, Ltd., £3,910; Roberts Brothers, £3,967 10s. ; 
The Clay Cross Company, £4,033; Coodbrand and Co., £4,050. 

Thirteen tenders have been received for the supply of 100,000 
tons of coal for the Greenwich generating station during the 
thirteen months from July ist, 1907, to July ist, 1908, the 
prices ranging from 14s. 5d. to 17s. 

Metropolitan Asylums Board.—At the meeting of the Metro- 
politan Asylums Board on Saturday the following tenders were 
received for alterations and additions to the electric light plant 
at the Brook Hospital :—J. . Holmes and Co. (accepted), 
£567; Electrical Power Storage Co., Ltd., £585 10s.; Siemens 
Bros. and Co., £436. 

Chelsea.—The Borough Council have accepted the tender of W. 
Seymour at £17 10s. for the installation of electric bells at the 
Town Hall. 

MANCHESTER.—Contracts have been given to Messrs. 
Siemens Bros. and Co. and Callender's Cable and Construction 
Co. for the supply of cables. The Lancashire Dynamo and 
Motor Co. is supplying a 160 kw. feeder booster driven by а 
three-phase 6,000 volt motor. 

OXFORD.—The Oxford Electric Company have placed with 
Messrs. Bruce, Peebles and Co. a further order for a motor 
converter, this being the third order for such machines. 


860 


ELECTRICAL ENGINEERING 


May 16, 1907. 


STOCKPORT.--The tender of the Lancashire Dynamo and 
Motor Co. for a 50U kw. generating set has been accepted. 

WOLVERHAMPTON.- In connection with the extensions 
at the electricity works, the following tenders have been ac- 
cepted :—Messrs. Babcock and Wilcox, £5,622, boilers, 
economiser, and feed pumps; Mr. John Thompson, Ettingshall, 
£765, steel chimney and teed water-tank; Messrs. Willans and 
Robinson, £1,214, alternators and condensing plant; Messrs. 
H. Gough and Son, Wolverhampton, £2,900, works. 


-. —— 


COMPANIES’ MEETINGS AND REPORTS 


AUCKLAND ELECTRIC TRAMWAYS.--At the annual 
meeting last week, the report and accounts given in our issue 
for May 2nd were adopted. Тһе additions to the railway 
stock mentioned in the report were commented upon by the 
chairman, Mr. С. б. Tegetmeier. He said that so rapid had 
been the development ot the traffic that. the number of cars 
had had to be increased from sixty-five to seventy-two. Re- 
ferring to the accounts, he said that serious attention had been 
given to the important question of the amount to be set aside 
tor depreciation and renewals. He did not think there had 
been sufficient experience of electric traction to enable it to 
be said with exactitude what proportion of the receipts or 
what amount per car mile should be set aside for this pur- 
pose, but it was obvious that any such provision must be 
made before the net profits could be accurately stated. The 
sum to be set aside, however, must necessarily depend upon 
the particular circumstances of each undertaking. The Auck- 
land system was worked to a very high degree of its capacity, 
and the wear and tear was correspondingly great. The direc- 
tors considered it necessary that adequate provision should be 
made each year for the expenditure to be incurred during the 
next twelve months upon renewals and reconstruction. In 
1905, £16,915 had been expended in this manner, and it had 
bcen charged to revenue; permanent way renewals had also 
absorbed £865, and this amount had been charged to deprecia- 
tion account. During the present year a considerable sum 
would have to be expended upon reconstruction of the track 
in Queen Street. 'Ten thousand pounds set aside out of last 
year's revenue brought the depreciation account to £41,154, and 
in the judgment of the directors this amount represented a 
reasonable estimate of the requirements. Since the close of 
last year new capital had been raised to the extent of £50,000 
in 6 per cent. £1 preference shares, the whole of which had 
been taken up and the full amount paid. The bulk of these 
shares had been placed in Auckland and the directors regarded 
this .fact with satisfaction. : 

BRUSH ELECTRICAL ENGINEERING CO.—The direc- 
tors' report and accounts for 1906 show a net profit of £24,184. 
In view of the depreciation in the value of the Company's in- 
vestments, the directors recommend that out of this sum 
£21,483 be placed to general reserve fund, carrying forward 
the balance of £2,700. This fund has been reduced by the sum 
of £6,890, being losses accumulated since October 31st. 1904, 
in connection with the Australasian branch of the Company 
and part of the expenses of closing that Franch. ‘This fund 
has also been debited with £13,593 for preliminary expenses, 
experiments, and excess cost of work carried out during the 
year in connection with new lines of manufactuure, principally 
main line rolling stock and commercial motor vehicles. 

CALCUTTA ELECTRIC SUPPLY CO.—The annual general 
meeting was held in London last Thursdav. We gave the 
report in our issue for May 2nd. The chairman stated that 
the directors proposed to make a further reduction in the 
charges for electric power if the Government of India granted 
them a fresh licence. The advance in the proportion of work- 
ing expenses to gross earnings from 404 per cent. in 1905 to 
437 per cent. in 1906 was due to heavier outlays of renewals 
and to the fact that two of the new power stations had not 
come into full operation. Considerable difficulty had been ex- 
perienced in maintaining underground feeders, and acting on 
expert advice it had been decided to relay the faulty cables 
in iron troughs, a work which would involve substantial out- 
Јак. In answer to a question, the chairman stated that the 
engineers to the Company believed that they had now dis. 
ccvered the true cause of the асау with regard to the 
feeders. 'The chairman also stated that, as the present capital 
of the Company was nearly exhausted, further funds would 
have to be procured in order to deal with the growth of the 
business. 

CRAIGPARK ELECTRIC CABLE CO.—At the annual meet- 
inz last week, the report, which we gave in our issue for May 
2nd, was adopted. Mr. J. T. Tullis. the chairman, stated 
that the electric wire section of the Company was in a very 
healthy condition. Negotiations had been carried on with the 
big combine of electric wire makers, the idea being that the 
Company. would benefit by entering the combine, but the 
decision has been come to that the Company should stand 
alone. 

EASTERN TELEGRAPH CO. The annual general meeting 
was held on Tuesday at Electra House. Moorgate Street. Sir 
J. Wolfe Barry. G.C. M.G., presiding. We gave the report and 
accounts in our last issue. and in moving the adoption of these 


the chairman referred with pleasure to the fact that in the 
aggregate the accounts showed an improvement of some £9,000 
compared with the last quarter of 1905. T'he receipts trom 
trathe with China and Japan continued to fall off, but this was 
owing to the general decrease of tratlic which naturally followed 
the Russo-Japanese war; there were signs, however, of a re- 
covery. The South <African traffic, depending as it did upon 
the miming business, still showed no signs of improvement; but 
the business with South America and Egypt showed a substantial 
increase. At the same time, they had to carry in respect ot 
Egypt 25 per cent. more traílic tor the same money, and this 
applied. also to India. The laying of a new cable between 
Portheurno-Fayal and St. Vincent had caused an increase of the 
company s contributions towards the expenses of other con- 
panies’ stations where their cables were joined up, but against 
this had to be set a decreased expenditure in the maintenance ot 
the cables, the reason being that the amount received for the 
charter of the companys repairing steamers by other coni 
panies was larger than usual. As the result of protracted 
negotiations with the Portuguese Government, the company s 
concession of the sole right tor landing cables between Great 
Britain and Portuyal and Portugal and Gibraltar and Malta had 
been extended for a further fitteen years. The report and 
accounts were adopted. 

METROPOLITAN AMALGAMATED RAILWAY CAR. 
RIAGE AND WAGON CO.—At an extraordinary meeting last 
week, it was unanimously decided to acquire the business ot 
Messrs. Docker Brothers, Ltd., varnish manufacturers. 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO.—The 
adjourned ordinary general meeting was held on Friday. It 
will be remembered that at the meeting on February 15th an 
adjournment was made in order that a committee of share- 
holders might be appointed to confer with the directors with 
regard to the question of paying a dividend, which the Board 
recommended should not be done in view of the possibility that 
the licence granted by the City Corporation to supply electrical 
energy would nct be renewed when it falls due in 1915. The 
mction to appoint a shareholders committee was at the time 
taken as a want of confidence in the Board. It was now stated 
that the Board viewed the matter differently after having 
given careful thought to it. In consequence, however, of the 
discussions between the Board and the shareholders’ committee, 
and the taking of further legal advice, 16 was again recom- 
mended that under the circumstances the Company would net 
be justified in paying a dividend. The report was thereupon 
adopted. | 

URBAN ELECTRIC SUPPLY СО. 
meeting was held in London last week. We gave the report 
and accounts in our last issue. Mr. F. E. Gripper, who pre- 
sided, stated that the difficult conditions under which electric 
lighting undertakings were working, owing to the severe, com- 
petition of other methods of illumination, principally gas, had 
not materially changed during the year, but the Company had. 
nevertheless, been able to make very considerable progress. 
The Company's generating stations were now in operation, but 
the addition of a considerable number of new consumers would 
necessitate further capital expenditure. The capital expended 
during the year amounted to £15.000 on generating plant and 
£25.000 on mains. An issue of £75.000 debenture stock had 
just been made, the proceeds of which would go towards pay- 
ing off the amount standing in the balance-sheet, as due to 
their contractors. Under the agreement between the Company 
and Messrs. Edmundson's Electricity Corporation, it was prò- 
vided that no depreciation was to commence until after 1966: 
this clause would, therefore, become effective at once. The 
report and accounts were adopted. 

WEST COAST OF AMERICA TELEGRAPH CO.—The 
directors’ report for the vear ended December 3154, 1906, shows 
gross receipts of £68.048. as against £50.808 in 1905. The work- 
ing expenses were £34.173, as compared with £51,114 for the 
previous vear, After providing £6,000 for the interest on the 
four per cent. debentures and £800 for the interest on the four 
per cent. income bonds, there remains a balance of £27,074. to 
which is added the sum of £1.661 brought forward from Decem- 
ber 31st. 1905. making a total of £28,735. Of this amount 
£22.000 has been placed to the general reserve fund, and £2.00 
to the maintenance ship's reserve fund, and the directors recom- 
mend the payment of a dividend of two and a half per cent.. 
free of income tax, amounting to £2.815, leaving a balance єп 
the revenue account of £1,922 to be carried forward to the next 
account. 

At the meeting on Tuesday the report and accounts were 
adopted. 


The annual genera! 


Tramways in China.—According to a Reuter telegram from 
Shanghai, the native newspaper Shenpao publishes a violent 
article concerning the forthcoming inauguration of the tramway 
service, which will probably take place next month. The parer 
declares that the dangers from the speed of tramways and tive 
wires must cause innumerable fatal accidents. Another ground 
of protest raised by the paper is the threatened throwing out of 
work of 10.000 riksha coolies. ‘The Shenpao finally urges the 
Chinese guilds to organise a boycott of the tramways in order 
to prevent more serious trouble. 
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THE IMPERIAL COLLEGE 


HE preliminary formalities with regard to the 

foundation of the new technical college in South 
Kensington, which is to be for the purposes of higher 
technical education, are now announced, and the 
London Gazette contains a notice that the President 
of the Board of Education (the Right Hon. R. 
McKenna) has presented a petition to his Majesty in 
Council, praying ter the grant of a Charter. The full 
title to be given to the new college is ‘‘ The Imperial 
College of Science and Technology,’’ but it will doubt- 
less be known by the shorter name cf the Imperial 
College. 

The objects of the College will be ‘‘ fo give the 
highest specialised instruction, and to provide the 
fullest equipment for the most advanced training and 
research in various branches of science, especially in 
its application to industry,*and to do-all or any of 
such other things as the Governing Bcdy consider 
conducive thereto." It will incorporate the three 
existing technical colleges in South Kensington, viz., 
the Royal College of Science, the Royal School of 
Mines, and the Central Technical College (which will 
now be known as the City and Guilds College). The 
work of the two latter will be continued as heretofore, 
but will be supplemented and developed. A govem- 
ing body of forty menibers will be appointed, six 
directly by the Crown, four by the Board of Educa- 
tion, five each by the University of London, the 
London County Council, and the City and Guilds of 
London Institute, two by the Royal Commissioners of 
the 1851 Exhibition, one each by the Royal Society, 
the Institution of Civil. Engineers, the Institution. of 
Electrical Engineers, the Institution. of Mechanical 
Engineers, the Iron and Steel Institute, the Institu- 
tion of Naval Architects, the Institution of Mining 
Engineers, the Institution of Mining and Metallurgy, 
and the Society for the Promoticn of Chemical In- 
dustry, and four will be neminated by the professional 
staff. These Governors will meet at least four times 
a year, and will have the power to recognise other 
colleges and institutions than those named, as being 
in association. with the new Imperial College. They 
will be authorised to delegate their powers to an 
executive committee, and also to create advisory 
boards and other committees, to which persons with 
practical experience of industrial requirements may be 
nominated. 

A diploma of Associate of the Royal School of Mines 
will be awarded to students who have successfully 
passed through the regular course at this school. 
Similarly, students passing out of the City and Guilds 
College will also be entitled to receive the title of 
Associate as heretofore, and this college will also be 
empowered to grant Fellowships. It wiil be managed 
by a Committee appointed by the City and Guilds 
Institute, to which the governing body of the Im- 
perial College will add five members. 

Pending the settlement of the question of the incor- 
poration of the Imperial College with the University 
of London, the new college is to be established in 
the first instance as a © sehool " of the University. 
The governing body will enter into communication 
with the University of Londcn with regard to the 
co-crdination of the work of the Imperial College with 
the work of the University and its other schools, and, 
for the purpose of carrying out or facilitating this, 
it will be authorised to arrange for transferring cr 
exchanging departments of instruction on terms to 
be agreed upon between the governing body and the 
University. 

The initiation cf the scheme for the formation of 
the College was an offer made by Messrs. Wernher, 
Beit and Co., through Lord Roseberv, to contribute 
a substantial sum towards the foundation of а col- 


lege for the advanced technical education of those 
destined to fill leading positions in the engineering 
industries. The London County Council approved of 
the scheme, and agreed to contribute towards its reali- 
sation, and finally & Departmental Committee, ap- 
pointed to report on the condition of the Royal School 
of Science and Royal School of Mines, strongly recom- 
mended that these two schocls. together with the 
Central Technical College, should be incorporated to 
form the new college which had been suggested. The 
Government promised its financial support, and Mr. 
Alfred Beit, on his death, last July, left a sum of 
£135,000 to be devoted to the college. 


' Du 


HN UTERE 


At the meeting of the ‘London County Council on Tuesday, 
an urgency report of. the General Purposes Committee stated 
that the Cominittee had received a letter addressed to the chair. 
man of the Council by the Secretary of the Board of Education, 
asking whether the Council was still prepared to contribute 
towards the maintenance of the college as indicated in the 


Council's resolutions of July, 1903, when the Council decided 


to contribute an annual sum of £20,000 towards the maintenance 
of the college, on condition that land, buildings, and equipment 
amounting in value to not less than £500,000 were provided. 
The letter pointed out that, under the charter the governing 
body will consist of 40 members, of whom five may be elected 
by the Council. The Committee accordingly recommended :— 
“That, with a view to their names being inserted in the charter 
of the new Imperial College of Science and Technology, and to 
their acting as representatives of the Council, in the event of 
such charter being granted, and subject to such charter being 
granted in the terms, so far as they relate to the representation 
of the Council, of the draft submitted by the Board of Educa- 
tion, the. following persons be appointed on the governing body 
of the Imperial College :—Mr. A. A. Allen, M.P., Mr. Н. 
Percy Harris, Sir Clement Kinloch-Cooke, Mr. R. A. Robinson, 
and Mr. John T. Taylor." 
The recommendation of the Committee was adopted. 
f 


/ е 


A NON-EXPLODABLE ENCLOSED FUSE . 


А NEW form of steel-cased tubular fuse, 
claimed to be absolutely non-explodable, 
should prove useful for the protection of underground 
networks, for mines, theatres, and other purposes where 
enclosed fuses are essential, has been placed on the market 
by Messrs. Verity’s, Ltd. The fuse was designed by Mr. Peard, 
whose switchboard fuses are well known, and is shown partly in 
section in the accompanying figure. The parts of which the 


which is 
and which 


A. Moulded Insulators. E. Copper Fuse Wire. 
B. Renewable Filling Discs. Е. Mica. 
С. Asbestos Packing. * Ө. Steel or Wrought Iron, 


Renewable Liner. H. Brass. 


apparatus is composed consist of an outer steel case, steel end 
caps, a permanent insulating lining, asbestos packing rings, end 
insulators and brushes, a terminal stem steel ferrule, fuse ter- 
minal stem lock-nut caps securing fuse, renewable iron guard 
washers, the tinned copper fuse wire, a set of renewable filling 
discs. a renewable line, and the external brass contacts. As the 
fusible conductor is entirely enclosed in a steel casing, no molten 
metal is scattered and no flame emitted. The construction of the 
fuse ensures a low thermal capacity resulting in a small time 
element, aud the arrangement of the filing material results in 
the volatilisation of only a very small quantitv of metal, and 
irstantly suppresses any arcing. The permanent parts of the 
holder are undamaged by the fuse blowing, and may be kept in 
constant use. The internal insulation is protected from metallic 
deposits or films by the secondary mica tube, while the terminal 
ends are similarly protected from deposition of molten metal by 
replaceable iron washers. Exhaustive short-circuit tests have 
been made, and even under these conditions the circuit has been 
instantly severed with entire absence of noise, metallic vapours, 
or flame. The fuse should be specially useful in connection with 
the sectionalising of distributing mains, and it is particularly 
suitable for use underground. Two sizes are made, which can be 
fused for current up to 50 and 200 amperes respectively. 
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PARLIAMENTARY INTELLIGENCE 


ADMINISTRATIVE COUNTY OF LONDON AND DIS- 
TRICT ELECTRIC POWER BILL WITHDRAW. Lo 
Parliamentary papers contained the announcement that the order 
for the second reading of this Bill has been discharged, and the 
Bill withdrawn. 

CAVEHILL AND WHITEWELL TRAMWAYS.—This Bill, 
which has been in a list for consideration by a Committee of 
the House of Lords for some days, has been withdrawn. Тһе 
object of the Bill was to secure compulsory running powers over 
certain lines of the Belfast Corporation, but, as the result of 
the negotiations, the Corporation has decided to purchase the 
company's undertaking for £60,000. А Bill will be introduced 
next session to confirm this agreement. Apropos of this matter, 
the following question in the House of Commons last week is 
interesting :--Mr. Devlin asked whether the attention of the Chief 
Secretary for Ireland had been called to the menace to public 
interests in Ireland by reason of the operation of trusts in con- 
nection with the supply of electric power and the obtaining of 
control of electric tramways; whether he was aware that the 
Belfast Corporation was about to conclude a bargain with one of 
the trusts to take over the Cavehill Tramways at £60,000, and 
that it would take £40,000 to put the tramway system in order; 
and that the trust threatened to secure the right to run tram- 
ways into the centre of Belfast, unless the City Council came to 
terms with them; and whether, seeing that the tramways were 
run at a loss at present; that under the terms of the proposed 
bargain the tramway company or the trust would retain posses- 
sion of а recreation ground at the tram terminus, known as 
Bellevue; that the Corporation of Belfast would thus be incur- 
ring а liability of £100,000 to carry passengers to and from 
Bellevue; that the object of the retention of Bellevue was to 
compel the Corporation to purchase it also, he would take steps 
to prevent sanction being given to the terms of purchase, or to 
postpone the purchase until a plebiscite of the  rate- 
payers of Belfast had been taken on the question. Mr. 
A. Birrell stated in reply that a Bill had been intro- 
duced this session with the object of giving to the Cavehill and 
Whitewell Tramway Company running powers over parts of the 
Belfast Corporation Tramways. Since the introduction of the 
Bill negotiations had taken place, and the Corporation had agreed 
to purchase the company's line for £60,000. А Bil would be 
promoted next session to confirm that agreement, and Parliament 
would, therefore, have a full opportunity to consider the matter. 

L.C.C. GREENWICH GENERATING STATION.—In answer 
to Mr. Ashley, in the House of Commons on Tuesday, as to 
whether any reply had been received from the London County 
Council on the subject of the generating station at Greenwich, 
in compliance with the request, made last March, Mr. E. Robert- 
son, secretary to the Admiralty. said that the Admiralty stood 
bv the Report of the Special Committee that dealt with the 
question of vibration at Greenwich Observatory from the power 
station, and had communicated that fact to the London County 
Council. 

LONDON ELECTRIC SUPPLY BILL.—The second read- 
ing of this Dill has been deferred until Tuesday, May 28th. 

LOWER THAMES TUNNEL RAILWAYS.—The  seccnd 
reading of this Bill has been again postponed. The date fixed 
is May 27th. 

NATIONAL PHYSICAL LABORATORY.—In the House of 
‘Commons, on Wednesday, Mr. Nield asked the Secretary to the 
‘Treasury whether he was aware that distrust of the Committee 
now inquiring into the management of the National Physical 
Laboratory on the ground that two of its members were also 
members of the Executive Committee of the Laboratory had 
been expressed, and had received no public contradiction, and 
would he give effect to the same and allay the anxiety created 
by the competition of an institution receiving a Government 
subsidy with private and professional interests in making com- 
mercial tests. Mr. Runciman, in reply, said he had already 
informed the honourable member in reply to two previous ques- 
tions that he saw no grounds for the distrust referred to, and 
he had also expressed the opinion that the composition of the 
Committee should command the confidence of all impartially- 
minded persons. He had nothing to add to these replies. 

NORTH METROPOLITAN ELECTRIC POWER SUPPLY 
BILL.—The second reading of this Bill has been deferred until 
Monday, May 27th. 

PROGRESS OF ELECTRICAL BILLS.—In the House of 
Commons on Wednesday last week the Great Northern and City 
Railway Bill was read a third time.. 

The North-East London Railway Bill was read a second time 
in the House of Lords on Mondav. 

RATING OF MACHINERY.—The Times states that a depu- 
tation of Members of Parliament, introduced by Mr. Bright, 
‘and including Mr. Shackleton, Mr. W. E. B. Priestley, Mr. 
Baker, Sir F. Cawley, Mr. Maddison, Mr. C. Harmsworth, Mr. 
Thomasson, Mr. Idris, and Mr. Murray Macdonald, waited upon 
the President of the Local Government Board at the House of 
Commons, on Tuesday, for the purpose of making him acquainted 
with the result of the recent meeting held to discuss the subject 
of the rating of machinery. Mr. John Burns, in reply. said 
that the question as to whether machinery should or should not 
«come into rating as a consequence of any valuation bill which 


might be introduced must necessarily receive full consideration 
at the hands of the Government, and would certainly do so. 

SHEFFIELD CORPORATION.—The Sheffield Corporation 
Pill was before a Committee of the House of Lords on Thursday 
and Friday last week. Included in the proposals of the Bill were 
the construction of some additional routes of tramway, and to 
run motor omnibuses in connection with them, and also the 
supply of electrical energy in bulk in districts adjoining the 
city boundaries but outside the municipal electric supply area. 
No serious opposition was offered to the former, but to the 
latter proposal the Yorkshire Electric Power Co. objected, the 
consumers in question being in their area. The Nottinghamshire 
and Derbyshire Electric Power Co. were also affected by the pro- 
posals of the Bill, but they were not represented before the 
Committee. The argument put forward by Mr. Balfour Browne, 
K.C., was that at various points along the boundaries of Sheftield 
there were large ор consumers of electrical energy who 
were unable to obtain a supply from either of the power сот. 
panies named. The Yorkshire Electric Power Co.’s generating 
station was 30 miles away, whilst that of the Derbyshire and 
Nottinghamshire was nowhere near. Certain of these firms had 
asked the Corporation for a supply, and he contended that the 
power companies had no mongpoly. The Sheffield Corporation 
could give a supply witnin forty-eight hours, for it was only a 
question, in many cases, of laying a few yards of cables, whereas 
the power companies would have to lay many miles. For the 
Yorkshire Electric Power Co. it was stated that since the Com- 
pany's Act was passed in 1902 no less than eleven Bills have 
been promoted by municipalities seeking to supply electrical 
energy within the company's area, all of which picked out the 
best customers. Thanks to the vigilance of the company, how- 
ever, in almost every case these Bills have been unsuccessful, and 
no supply may be given without the consent of the Yorkshire 
Power Сө. Mr. W. В. Woodhouse, the engineer to the com- 
pany, said the power station was twenty miles away from Shef- 
field, and the erection of others was contemplated. The com- 
pany was making rapid progress, the output in 1906 being 40) 
per cent, greater than m 1905. The Committee rejected the 
proposal of the Bill so far as it related to the Yorkshire Electric 
Power Co. The Derbyshire and Nottinghamshire Electric Power 
Co. not being represented, the portion of the preamble relating 
to their area was passed. 

SUPPLY OF ELECTRICITY BILL.—In reply to a question 
by Mr. Hay Morgan in the House of Commons on Mondav. 
Mr. Lloyd George stated that he hoped to introduce the Supply 
of Electricity Bill as soon as he saw a reasonable prospect of it 
being proceeded with. 

UNOPPOSED BILLS.—The Middlesbrough Corporation Bill 
was reported for third reading by the Unopposed Committee 
of the House of Commons on Thursday. The Bill provides for 
the erection of an electrically-driven transporter bridge across 
the Tees, of which full particulars were given in our issue for 
January 3rd. 

The London United Tramways Bill was reported for third 
reading by the Unopposed Committee of the House of C'om- 
mons on Tuesday. The Bill gives an extension of time of two 
vears for construction of authorised lines, and also extends 
the time for the compulsory acquisition of land in соппе‹ їп 
therewith. 

The Unopposed Committee of the House of Lords on Таи: 
day reported the North-East London Railway Bill for third 
reading. The Bill has already passed through all the stages 
in the House of Commons, and gives an extension of time ot 
d vears for the construction of the railway authorised in 

VICTORIA FALLS POWER SCHEME.—In answer to a 
question in the House of Commons on Tuesday with reference to 
the lease of water power at the Victoria Falls, which has heen 
granted in connection with the Victoria Falls Power Scheme. 
Mr. Churchill stated that the British South Africa Company 
have by indenture, dated December 14th, 1906, granted to the 
African Concessions Svndicate (Limited) the exclusive lease of 
the entire water power of the River Zambesi, at the Victoria 
Falls, for a period of 75 years from December 31st, 1906, with 
an area of land having a five miles radius from Livingstone 
Island, with small exceptions. No works, however, are to be 
constructed in this area other than a weir and a canal. Тп» 
agreement defines the purpose of the lease and attaches certain 
conditions to the use of the Zambesi for the purpose of de 
veloping and transmitting electrical power, one of which is that 
none of the works to be carried out under the agreement shal! 
destroy, disfigure, or interfere with the natural beauty arni 
characteristics of the Victoria Falls and their surroundings. 


Our report of the proceedings before the Select Committee of 
the House of Commons which is considering the Radio-.tei.- 
graphic Convention of 1906 is given on page 827. 


MISCELLANEOUS CITY NOTES 


KALGOORLIE ELECTRIC POWER AND LIGHTING CO. 
—A dividend of 6 per cent. per annum upon the preferenie 
shares has been declared for the three months ended March 31st. 
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1907. [PRICE SIXPENCE. 


SUMMARY 


THE draft statement and accounts presented to the 
Electricity Committee of the City of Leeds records a 
substantial improvement in sales, especially as regards 
the power load, which forms an increasingly large pro- 
portion of the total. Тһе working cost per unit sold has 
been reduced to 0:694. per unit sold, not including the 
eapital charges, &e., whieh latter bring up the total 
figure to 2:21d. per unit sold. (Page 866.) 

SIR BENJAMIN Baker, the well-known civil engineer, 
died suddenly at Pangbourne on Sunday last. The 
recent death is reported from America of Mr. W. J. 
Јонхѕтох, formerly proprietor of The Electrical World. 
(Page 867.) 

A PAPER was read before the Birmingham and Dis- 
trict Elleetrie Club, by Mr. К. D. ARCHIBALD, оп poly- 
phase induction motors, which gave a résumé of leading 
features of the action, construction, and possibilities of 
their form of motcr. (Page 867.) 

AT the meeting of the Institution of Electrical 
Engineers on Thursday, the annual list of premiums 
awarded for papers read during the present session was 
announced. The Institution premium goes to Mr. 
C. C. Paterson, the Paris Electrical Exhibition 
premium to Prof. J. H. Epstein, and the Fahie 
premium to Messrs. Cohen and Shepherd. "There are 
e considerable number of extra premiums. The new 
Council for the session 1907-8, announced in our issue 
of May 2nd, is elected. (Page 868.) 

THE latest power company to commence operations is 
the Kent есіте Power Co., Ltd., who have con- 
structed their first power station at Frindsbury, near 
Strood, in Kent. The station is a good example of 
modern design and practice in this class of work, and 
one noteworthy point is the absence of many of the 
useless refinements often seen in the equipment of 
generating stations of this class. (Page 869.) 

THE various types of single-phase motors now being 
developed on the Continent, and particularly in Ger- 
many, form the subject of a descriptive article by 
Н. К. Speyer. The author traces the evolution of 
these motors from the elementary induction, series, 
and series-repulsion varieties, and goes into their rela- 
tive characteristics at some length. (Page 875.) 

We are enabled to give further particulars concern- 
ing the operation of the electrical signal locks on the 
City and South London Railway. (Page 880.) 

THE discussion on Messrs. CONEN and SnNEPHERD’S 
paper cn '' Telephone Transmission Measurements ”’ 
was resumed at the Institution of Electrical Engineers 
last Thursday. Mr. DuppELL showed a number of oscil- 
lograns of consonants, and demonstrated by actual 
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characteristics of 
require no preliminary heating, and are particularly 
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experiment on an artificial line the shapes of the trans- 
mitted and received waves of current. He also briefly 
alluded to a method of reproducing speech from the 
oscillogram films so taken, and stated that he had 
now succeeded in making a pivoted thermal milli- 
ammeter.| Messrs. J. E. Taytor, Е. Tanny, and D. Н. 
KENNEDY, of the Post Office engineering staff, Mr. 
Н. І. Wess, Mr. ALEXANDER RUSSELL, Mr. EVERSHED, 
Mr. THorrowGoop, and Mr. Опи, also spoke. Mr.f{Gill 
begged that greater attention should be devoted to 
telephony in technical colleges, and paid a tribute to 
the work of Oliver Heaviside. ү The latter half of the 
paper, and a full report of the two days’ discussion, is 
published in this issue. (Page 881.) 


A SYSTEM of train lighting depending on the use of 
an aluminium cell, for preventing reverse currents from 
the battery through the dynamo when the train is 
standing, has been installed in the carriages of several 
German railways. (Page 890.) 


NruNsT and STockEN have recently patented a 


‘thethod of manufacturing electric lamp filaments from 


a mixture of tungsten oxide and thoria; the chief 
such filaments are that they 


suitable for use with alternating currents. (Page 890.) 

THE new electrical engineering laboratories in the 
engineering building of the South African College, 
Cape Town, were opened last March. The equipment 
of the laboratories, which are under the charge of 
Prof. Н. Bone is deseribed in an article by our Cape 
Town correspondent. (Page 891.) 


A “© MULE-PACK ’’ type of wireless telegraph station 
for military and expeditionary use has recently been 
developed by Lopar and Murrurap. ‘The distinctive 
features of the outfit are the use of a manually-operated 
dynamo, and a small spark coil in conjunction with 
electric valves in the secondary circuit. (Page 894.) 


Unper '' Electrical Science,’’ some quantitative ex- 
periments by F. Horton on the discharge of negative 
electricity are described. In the papers abstracted in 
the Continental section, ScuorT formulates a new test 
problem for the electron theory; BATTELLI and MAGRI 
prove that iron has a high susceptibility even at Hert- 
zian oscillation periods, and EvE proves that atmo- 
spheric ionisation is the same on sea as on land. (Page 
896.) 

Uxpzn '' Electrochemistry ’’ is given an abstract of 
a paper by Dr. К. S. HvTTON and Mr. J. E. PETAVEL 
on electric furnace reactions under high gaseous pres- 
sures. Some experiments by C. BENEDICKS in con- 
nection with the deposition of copper from acetate 
solutions are described, and a paper by Е. FOERSTER 
and J. Worr upon the quantitative analvsis of anti- 
mony by electrolysis of sulpho-solutions is noticed. 
(Page 896.) 

AMONG the new patent specifications abstracted in 
our current issue, is one by Jacoby, and another by 
Latour, both relating to methods for the prevention of 
sparking on single-phase commutator motors. A speci- 
fication in the name of the B.T.H. Co. describes a 
means for preventing bulging or displacement of the 
field-magnet windings of high-speed rotors, while a 
specification by Recurp and Brevis shows a cost indi- 
cator for attachment to electrical measuring instru- 
ments. Electric furnaces of the induction type form 
the subject of a specification by Frick, and an ingenious 
vot simple method of uniting aluminium is covered by 
a patent granted to CowPEn-CoLES. Ап expiring patent 
of some interest is that of Sayers for the facilitation of 
sparkless commutation on continucus current machines, 
in which the patentee deseribes the use of polar exten- 
sions with separate excitation windings. (Page 897.) 

A DEVICE for lowering are lamps specially intended 
for generating stations is described on page 904. 


?9? 


Our Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received апа Accepted, Prospec- 
tive Business, and other notes, and notices of cata- 


logues, pamphlets, &c., received, will be found on 
pages 898-904. 


ТнЕ excellent paper by Messrs. Cohen and Shepherd, 
two engineers on the staff of the National Telephone 
Co., the conclusion of which, together with the dis- 
cusgion, we print in this issue, brings out in great 
prominence the fact that we have started a new era 
in the study of telephony. By means of Mr. Duddell's 
oscillographic apparatus, the exact wave form and 
amplitude of telephonic currents can be recorded at 
either end of the line, and the precise effect of the 
line-constants and the transmitting and receiving in- 
struments can be determined. Although the paper 
received nothing but praise in the discussion, many of 
the speakers failed to realise the point that has been 
reached in telephonic research. It is now practically 
unnecessary to express opinions as to the relative 
importance of good transmission of vowels and con- 
sonants, as to whether distortion may be neglected 
so long as it is certain that the attenuation is not too 
great, and on the effect of the transmitting and receiv- 
ing instruments upon the current waves. All these 
things can now be investigated experimentally either on 
actual or artificial lines, and, thanks to Heaviside 
and those who have translated him into the vulgar 
tongue, theoretical considerations enable us to fill up 
any gaps that may be left between the results of ex- 
perimental investigation. Much, of course, remains 
to be done by means of experimental research, but, 
in our opinion, an entirely new set of observations 
should now be made to define more exactly the end 
that is being aimed at, so that a series of investigations 
may be directed towards a perfectly definite goal. 
We know that speech is intelligible at the far end 
of а line in which the waves of current are sub- 
jected to а certain amount of attenuation and dis- 
tortion. We even know from experience the limiting 
length of cable and overhead line of various sections 
over which speech can be intelligibly transmitted. and 
to what extent this can be increased by adding induct- 
ance coils at suitable intervals. We have gone further 
aud applied Heavisidian mathematics in order to pre- 
determine the best value of the inductance and the 
maximum intervals at which it must be inserted in 
order to improve the transmission. But what we do 
not yet know is the exact amount of attenuation and 


distortion that can be permitted without rendering 


speech unintelligible. In fact, there is no reason why 
a certain amount of distortion should not actually 
be beneficial. It would, of course, be unreasonable 
to expect that a telephone line or auxiliary apparatus 
could be designed to convert the popular accent of 


our great metropolis into Oxford English, or that any 


telephone translator could be expected to translate 
the language of the Würtemberger into that of the 
Hannoveraner, nor would it be easy to distort the 
Parisian dialect into that affected by the inhabitants 
of Marseilles. Yet there is no reason to set aside 


as ridiculous the conception that speech might be made 


more intelligible by the suppression of certain un- 
necessary harmonics. lor instance, those who tested 
the telegraphone, when the first cylinder instrument 
was brought over to this country, may have noticed 
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occasionally in the reproduction of their own voices 
and those of their friends that there was a distinct 
improvement of timbre, which made the voice much 
more pleasant to listen to (and, therefore, presumably 
easier to follow) than when heard direct. At present, 
however, this idea of introducing a method of improv- 
ing upon the original voice by artificial means may 
be left as a passing suggestion, until the more im. 
portant problem is placed upon a better basis. We 
have a means of reproducing with accuracy the oscil- 
lations impressed directly by the voice upon a dia- 
phragm. It is possible to distort these waves more 
or less by sending them through various arrangements 
of resistances, capacities, and inductances, and there- 
fore by simple tests it should be possible to ascertain 
to a nicety the amount of distortion (as shown by 
the difference in the wave form itself) that may be 
introduced without losing the most important char- 
acteristic of the impressed sound. A typically difficult 
letter or word may be chosen as a standard test-piece, 
as 16 were, and by a series of careful observations 
a standard maximum permissible distortion and also 
attenuation may be arrived at, expressed not neces- 
sarily by a mathematical formula, but graphically by 
the wave form itself. Having obtained this, the way 
is opened for a whole series of methodical observations, 
aided by calculation, by means of which the various 
values of the line constants to obtain this standard 
maximum effect could be ascertained. 
Rt == 
А SERIOUS interruption in the electricity supply in 
Berlin, which we reported last week, left the northern 
aud western parts of that city without electric light 
at eight o’clock in the evening, and it was not until 
eleven o'clock that all the circuits could be recon- 
nected. The accident arose through a fault occurring 
on the "bus-bars of one of the main generating stations, 
so that the cables supplying one of the chief sub- 
stations had to be put out of commission. This 
made it necessary for the other stations and sub- 
stations to take up the load, with the result that the 
current-density in the low-tension network was redis- 
tributed, and a large number of network fuses blew. 
Ап accident such as this calls attention to the extreme 
importance of the network fuses being placed at suit- 
able points on the network, and of their being properly 
dimensioned. Some years ago there was much dis- 
cussion on the subject of fuses v. solid links in the net- 
work boxes which interconnect the various sections of 
the network, and, assisted no doubt by a preference for 
fuses expressed by the Electrical Adviser to the Board 
of Trade, fuses have found most favour. But these 
fuses should be rated to blow only at the maximum 
safe overload capacity of the cables they protect, and 
their use in place of solid links should be regarded 
simply as a means to prevent long lengths of cable from 
burning out or being overheated. For this reason fuses 
are undoubtedly necessary. When considering this 
matter, however, it should also be looked upon from 
another point of view. In many cases it is not only 
unnecessary, but undesirable, to interconnect the 
various sections of the low-tension network perman- 
ently, and the question should first be asked whether 
this is being done in any particular instance merely 
to assist in the maintenance of constant pressure, or 
in order to ensure continuity of supply in the event 


of a sub-station or feeder breakdown. If the latter 
reason: is the all-important one—as it must be in the 
case of many large networks, with a sufficient number 
of feeding points—the question arises whether it would 
not be better practice to leave out the interconnection 
links, and to provide connecting cables between the 
sub-stations or between the chief feeder pillars, which 
are so dimensioned that they can take the load which 
would be thrown upon them in the event of a failure 
such as that which occurred at Berlin. There is too 
much inclination to lay down networks without any 
consistent method of design in regard to such matters 
as fuses and feeding; and the fact is frequently over- 
looked that the constant addition of new consumers 
produces changes of current distribution in the network 
necessitating periodical revision of the means adopted 
for feeding and inter-connecting it. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY), THURSDAY, MAY 23rd. 
Institution of Electrical Engineers. 


8 p.m. Meeting at the Society of Arts, John Street, Adelphi, 
when the following papers will be read:—(1) *''The 
Present State of Direct Current Design as Influenced by 
Interpoles," by Е. Н. Page and Е. J. Hiss. (2) ' Hot- 
wire Wattmeters and Oscillographs," by J. T. Irwin. 


FRIDAY, MAY 24th. 
Institution of Electrical Engineers. 


5 p.m. Annual General Meeting at 92 Victoria Street, 

Westminster, London, to receive the Annual Report of 

the Council, and the statement of accounts and balance 

sheet for the twelve months ended December 31st, 1906. 
Physical Society. 

5 p.m. Meeting at the Physics Laboratory, Royal College: 
of Science, Imperial Institute Road, South Em 
Agenda: (1) On the Measurement of Mutual Induct- 
ance by the Aid of a Vibration Galvanometer, by Mr. 
А. Campbell; (2) Note on the Hate of Decay of the 
Active Deposit from Radium, by Messrs. W. Wilson 
and W. Makower; (3) Exhibition of Apparatus for 
Relay Working of Long Submarine Telegraph Cables, 
by Mr. S. G. Brown. 


North-East Coast Institution of Engineers and Shipbuilders. 


7.30 p.m. General meeting at the Literary and Philo- 
sophical Society, Westgate Road, Newcastle-on- Tyne. 
Included in the business of the evening is a paper on 
“Some Experiments on the Magnetic Character of 
Vessels," by Capt. W. Bartling. 


Royal Institution. 


9 p.m. Evening Discourse by Prof. J. A. Fleming. F.R.S., 
on *' Recent Contributions to Electric Wave Telegraphy.”’ 


TUESDAY, MAY 28th. 
Faraday Society. 

7.50 p.m. Annual General Meeting at the Institution of Elec- 
trical Engineers, 92 Victoria Street, London, S.W. 

8.15 p.m. Ordinary Meeting, when the following papers will 
be read :—(1) “Contributions to the Chemistry of Gold," 
by Е. Н. Campbell; (2) ‘‘Reduction of Oxides, Sul- 

hides: &c., by Means of Metallic Calcium," by Dr. 
р. М. Perkin; (3) Exhibition of Thermostatic Appara- 
tus, by Dr. T. M. Lowry. 


Röntgen Society.—The following are the nominations for 
the otlicers and council for the ensuing session, who will be 
balloted for at the general meeting, on Thursday, June 6th. 
President, Mr. W. Duddel, F.R.S.; Vice-Presidents, The 
Right Hon. the Earl of Crawford, F.R.S., Mr. J. Mackenzie 
Davidson, Dr. D. Ferrier, F.R.S., Dr. C. W. Mansell-Moullin, 
Professor Silvanus P. Thompson, F.R.S., Dr. Dawson Turner; 
Council, Dr. G. B. Batten, Messrs. W. Deane Butcher, C. 
A. Clark, Dr. W. Cotton, Messrs. J. H. Gardiner, F. H. 
Glew, and A. W. Isenthal. Rev. P. Mulholland, M.A., Messrs. 
E. Pavne.and C. E. S. Phillips, Dr. G. Н. Rodman, Mr. Е. 
S. Worrall; Hon. Treasurer, Mr. A. Killick; Hon. Secretary, 
Mr. Е. Harrison Low. At the same meeting Mr. A. А. 
Campbell Swinton will read a paper on "Some Recent Investi- 
gations in connection with Crookes’ Tubes." 
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LEEDS ELECTRICITY SUPPLY ACCOUNTS 


HE statement presented to the electricity com- 

mittee of the Corporation of the City of Leeds 
last Thursday shows a very satisfactory growth in the 
sales of current, and a considerable addition during the 
past year to the number of lamps and motors installed 
on consumers’ premises. ‘The surplus on the year’s 
working, as will be seen, is very little more than for the 
previous year, but this is largely due to the fact 
that the amount chargeable in respect of extraordinary 
renewals of machinery (owing to the sale of engines 
which had become useless to the Corporation) was over 
four times the figure for last year. 

The lighting connections at March 31st, 1906, 
amounted to the equivalent of 807,033 thirty-five watt 
lamps, as compared with 207,139 for March 8156, 1906, 
thus showing an increase of 3°6 per cent. The growth of 
the power and heating load, during the same period, 
was, however, at a much higher rate. The total con- 
nections under this heading, expressed as horse-power, 
rose from 5,471 to 6,850, amounting to an increase of 
95:8 per cent. It is interesting to note, in the case of 
the lighting, that although the average revenue per 
unit sold has decreased from 3:18d. to 309d., this is 
more than balanced by the increase in units sold per 
lamp installed from 20°49 to 21°40, with the result that 
the revenue per lamp installed has increased from 
os. 506d. to 5s. 622d. The same effect is noticeable 
to an even more marked extent in the power and heat- 
ing load, for which the average price per unit has 
dropped from 1:25d. to 1:214., while the units sold per 
horse-power installed have risen from 751 to 796, so 
that the revenue per horse-power installed has increased 
from £3 18s. ld. to £4 Os. Od. The improved load 
factor, consequent upon the increasing proportion of 
the output used as power, has resulted in & consider- 
able reduction in the cost per unit sold, and also in the 
average price charged to consumers. 

The sales of plant already mentioned have reduced 
the capacity of the alternators at the generating station 
from 11,340 to 10,440 kw., but a 3,000 kw. turbo-alter- 
nator is on order, which will be ready in time for next 
winter's load. The maximum load during the year 
was 7,470, and the load faetor works out at about 
17:5 per cent. 

The following table shows the number of units sold 
for different purposes, and an analysis of the costs re- 
duced to pence per unit sold and compared with the 
corresponding figures for the previous year:— 


Ycar ended 
March 31, 1907. 


Year ended 


UNITS SOLD. March 81, 1906. 


Private lighting ... 5,102,979 5,627,089 
Street lighting 682,404 870,925 
Power aud heating 9,411,876 4,810,042 

Total units sold ... 9,197,259 11,368,956 


Year ended Year ended 


Costs PER UNIT SOLD. March 31, — March 31, 


1906 1907. 
d. d. 
Coal ot ui ii is T e. O17 0:19 
Oil, water, and stores m: T .. 002 0:02 
Wages gis TN - P .. 015 0:13 
Repairs, maintenance, and renewals .. O14 0:15 
Rates, taxes, and insurance .. d .. OOD 0:07 
Engineers’ salaries is be 0:10 Ооң 
Ottice salaries and general expenses 0-06 0:05 
Total cost per unit sold, excluding 
capital charges  ... - .. .0'73d. o'69d. 
Special charges incidental to changes in 
the system of supply 0:01 0:00 
Extraordinary renewals T - e. 009 0:30 
lnterest ... bud Bes 5н ТЕ we 0080 . 0590 
Redemption fund charges 0:75 0:63 
Total cost per unit sold, including 
capital charges КУ т 2°38d. 2‘21d. 


The total working expenses, as analysed above, 
amounted to £32,461, and the receipts from all sources 
were £108,259, giving a balance of £75,798. Of this, 
£114 was required for sundry charges, incidental to 
change of system of supply, and £14,272 was spent on 
extraordinary renewals. Interest absorbed £28,338, 
and £29,664 was set aside for redemption of loans, so 
that, finally, the surplus carried to reserve amounted 
to £3,410, as against £3,245 for the previous year. 

The complete capital account has not yet been pre- 
sented, as certain adjustments remain still to be made. 


The Woodlawn Accident on the New York Central Railway. 
- -The findings of the New York State Board of Railroad Com- 
nussioners, with regard to the accident to an electrically-driven 
express train on February 16th, were made public on May 
6th. 'The particulars of the accident were referred to in 


ELECTRICAL ENGINEERING on February 21st, p. 525. the 
verdict of the coroners jury was given on p. 531 (March 


21st, 1907), and a plan of the scene of the accident, with the 
results of some investigations of a board of engineers ар- 
pointed by the railway company was given on p. 659 (April 
llth). According to the Electric Railway Review, the com- 
mission eliminated from the list of probable causes obstruction 
on the track, broken parts of equipment, and detects inherent 
in the locomotives, limiting the probable causes to two—char- 
acter of track and high speed. The commission finds :—*t That 
the accident was caused by a condition of weak track, which 
was discovered and reported by the engineer of train 5. which 
left the Grand Central Station on the morning of February 
l6th at 903 a.m. Also that this bad spot became worse by 
reason of the pounding it received from numerous passing 
engines, holding, however, until subjected to the unusual and 
abnormal pressure exerted by the impact of the two powerful 
electric locomotives running at a very high rate of speed strik- 
ing it 1n quick succession, shearing the spikes, and causing the 
rail to spread. The accident, therefore, was the result of a 
track condition, plus speed, plus again the neglect to locate 
and remedy conditions that had been reported on the morning 
of the accident. The board is further of the opinion that on 
the day of the accident in question no trains should have been 
allowed to run over the Harlem division on track 3, even at 
the schedule rate, until the track supervisor сп that division 
had reported affirmatively to the superintendent or the general 
manager even that the track in question was right in every 
respect. The testimony adduced by the board fails to show 
that any such athrmative report was made, and the cfficials of 
the railroad when given an opportunity to offer evidence on 
this subject likewise failed to produce any testimony to that 
effect." The commission also recommends extra strong tie 
plates and double-spiking on curves, close inspection of track 
and train equipment, and a change in the rules of the company 
to enable a more ready location of responsibility. 


Telegraphic Communication with Scotland.—At the annual 
general meeting of the Edinburgh Chamber of Commerce and 
Manutactures, on Friday. approval was expressed of the attitude 
of the Scottish Members of Parliament in connection with the 
subject of underground telegraphs in Scotland. ‘The chairman. 
Mr. Robert Weir, hoped that the Scottish members would cen- 
tinue to present a solid and united front, and bring such 
pressure to bear on the Post Office and the Treasury as wou.d 
convince these departments that the demands of Scotland could 
no longer be evaded. 


Electricity in Australian Collieries.— Тһе Australiar Minis: 
Standard reports that quite recently a large electrical installa- 
tion has been completed for the Kirkby Colliery of the Burtterty 
Company, comprising two compound horizontal engines of EX 
effective horse-power, driving by ropes on to two 510 kw. thre- 
phase generators. The current is utilised for driving six endless 
rope haulage gears with friction clutches to the rope whee's. 
each haulage gear being driven by a motor of 80 to 100 herw- 
power. Since the completion of this plant the colliery has bean 
worked practically electrically throughout, as, in. addition to 
the underground equipment, the whole of the sereenins ani 
surface works are driven by three-phase motors. For the por. 
land Colliery of the Butterfly Company a complete installati n. 
consisting of a coupled compound horizontal condensing enon- 
and generator of 100 kilowatts capacity, the power being utilis 
for hauling and pumping underground, is being undertaker 
At the Loscoe and Bailey Brook Colheries two horizontal coupled 
compound condensing engines of 300 effective horse.pou. 
driving alternators of 240 kilowatts capacity, the alternas 
being wound for 500 volts, are bemg supplied. Part of the 
current is taken from Loscoe to Bailey Brook Colliery, and А 
is utilised for pumping and hauling, : 
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OBITUARY 


Sır BENJAMIN BAKER. 


One of the most notable engineers of the nineteenth 

century has passed away in the person of Sir Benjamin 
Baker, who died suddenly from syncope at his country 
house near Pangbourne on Sunday at the age of 67. 
Sir Benjamin Baker was the son of Mr. Benjamin 
Baker of Carlow, and commenced his training in 
matters which were to make his name famous in а 
South Wales iron works. He afterwards entered the 
oflices of the late Sir John Fowler, with whom in later 
years he was associated as partner in many enginecr- 
ing enterprises. Standing out most prominently from 
the long list of constructional undertakings carried out 
largely under his direction are the Forth Bridge and 
the Assuan Dam, on completion of the former of 
which in 1900 he was made K.C.M.G., while the 
honour of K.C.B. was accorded him at the opening 
of the latter. Пе was elected a Fellow of the Rcyal 
“Society in 1890, and president of the Institution cf 
Civil Engineers in 1895, and was a member of several 
Canadian and American engineering societies. His 
name is well known in connection with the construc- 
tion of the iron tube railway tunnels in London, com- 
mencing with the pioneer tunnel of the City and South 
London Railway, opened in 1890. His opinion was 
frequently sought in matters of difficulty. It will be 
remembered that he was a member of the committee 
which investigated the question of vibration caused 
by the early working of the Central London Railway, 
aud also of the committee which recently reported on 
the interference with Greenwich Observatory due to 
the L.C.C. generating station. He made a close in- 
spection of the condition of the roof of Charing Cross 
Station at the time of collapse, and it is characteristic 
of his thoroughness and devotion to duty that he per- 
sonally risked his life on the damaged structure before 
it was known whether it was safe or not. А feature 
of his engineering methods was the combination of 
daring conception with truly scientific caution, quali- 
ties rendering him most justly worthy of his position 
ot one of the leaders of the modern iron age. 


W. J. JouNsrON.—We regret to record the death of Mr. W. J. 
Johnston, for some time proprietor of our esteemed contemporary. 
The Electrical World. Mr. Johnston was born in Ireland, 1851, 
but took up his permanent residence in America in the early 
‘seventies. In 1876 he became sole proprietor and editor of 
The Operator, a journal founded some two years before by a 
group of Western Union telegraph men. Owing to his connec- 
tion with this paper he was forced to resign his position with 
the Western Union Company. In 1883 the title of the paper 
was changed to The Operator and Electrical World, and abridged 
shortly afterwards to The Electrical World. The journal was 
sold in 1899 to its present proprietors. After this time Mr. 


Johnston was connected with Mining and Metallurgy, after . 


wards merged into the Engineering and Mining Journal. He 
also started the Mining Magazine, and at the time of his death 
was proprietor of the American Erporter. Мт. Johnston had 
been an associate member of the American Institute of Electrical 
Engineers from its foundation. 


Telephones in the French Army.— According to the Globe, the 
French Army authorities have decided to furnish every company 
of infantry with a light telephone equipment. Every company 
will be provided with 14 miles of wire, which will be carried 
by one man. 


London-Brighton Trunk Telephone Lines.—-In reply to a 
memorial for improved telephonic communication between Нау- 
wards Heath and London, the Postmaster-General states that 
there is not yet sufficient. telephonic trathe between Haywards 
Heath and London to warrant the provision of a direct trunk 
line, and that it is necessary that the trunk calls shall continue 
for the present to go via Brighton. The pressure on the 
Brighton to London trunk lines has been the cause of delays 
in the past, and it has been decided to erect four additional 
trunk lines between Brighton and London. ‘The service between 
Haywards Heath and Brighton is also being improved. 


e 


POLYPHASE INDUCTION MOTORS 


HE paper read by Mr. R. D. Archibald at the meeting of 

the Birmingham and District. Electric Club, on Thursday, 
May 9th, was devoted to a general description of the action, 
construction, and possibilities of two- and three-phase induction 
motors. Commencing with a few words on the general features 
of the two essential parts, the stator and rotor, the author 
dwelt upon the tundamental idea of the revolving field, and 
explained how the currents induced in the rotor windings cause 
it to follow the rotation of the field with a certain amount of 
slip, and how, if the load be increased beyond a certain amount, 
the torque exerted by the motor will actually decrease, and the 
rotor will come to a standstill on account of the opposing ampere 
turns of the rotor becoming so large that a great portion of the 
magnetic flux leaks along the air рар from pole to pole, instead 
of passing through the rotor. А 
the Hevland circle dia- 


He then showed, by means of 
gram, exactly what happens when a slip-ring motor ìs 
started up, and how, by adjusting the resistance, апу 


starting torque up to the maximum сап be obtained. withouc 
much rush of current. ‘ihis was contrasted with the behaviour 
of the squirrel-cage rotor, in which the rotor resistance canuoc 
be changed and is necessarily low, so that tull load torque can 
only be obtained with trom tour to six times the normal 
current, and tnis, of course, much cout of phase with the voltage. 
With large motors, and those worked on circuits. supplying 
lights, it 1s necessary to reduce this rush of current by meala 
ol a transformer at starting, whereby the voltage at the motor 
terminals is reduced, and theretore the current. The torque will 
be reduced in the same proportion as the current taken from the 
line (neglecting transformer losses), so that if we reduced the 
current to that taken at tull load, the torque would probably be 
only one-fifth of full load torque, making ıt essential that such 
motors should start lightly loaded. Another point demonstrated 
with the help ot the circle diagram was the advantage, within 
certain limits, ot high speeds and low frequencies. 

The various methods of arranging the stator windings were 
next considered. The open slot winding has the advantage ot 
ease ot repair, for a faulty coil can be very easily removed. The 
leakage path is more through air than with enclosed slots, and 
therefore, the resistance being greater, less leakage occurs and 
better power factors are obtainable. The exposed iron at the 
air gap is, however, comparatively small, so that to keep down 
the air-gap density, and therefore the magnetising current, 
a wide tooth is necessary; and in order to get the required 
amount of copper in the slots a larger machine for the same 
output is required than with enclosed slots. "This reduces 
the etliciency, for the windings must be longer and have greater 
resistance, and more iron is employed. Practically speaking, one 
has to choose between an expensive motor, with ease of repair 
and excellent power factor, and a cheap one with good etliciency. 
The latter is preferred, consequently the open slot machine is 
becoming obsolete in this country. The dropped-in winding in 
semi-open slots has the advantage of the open slot type in being 
easy to repair, but is only suitable for small machines or larger 
ones working with high tension, for with low voltage machines 
with large currents it would necessitate a lot of turns in parallel 


in order to allow the wires to pass through the opening. and 


this increases the labour and decreases the space factor in the 
slot. 

The winding of the rotor is almost invariably placed in 
enclosed or semi-enclosed slots, as the rotor is not very apt to 
break down, and is more getatable if it does. In small sizes 
the winding is generally of the pushed-through type, the end 
connections being tied down to a ring to prevent them bending 
outwards by centrifugal force and fouling the stator windings. 
In large sizes an which the current becomes heavy, bar winding 
is used usually with butterfly end connectors,  Squirrel-cage 
rotors vary. much with different manufacturers, the variation 
being chiefly the method of short-circuiting the bars at the ends, 
The slot is first of all insulated by inserting a tube of presspahn 
and bare copper bars pushed through and connected together at 
the ends by rings of copper or brass. Some sweat the bars into 
recesses cut in the rings, but this method, though cheap, is not 
to be recommended, for, should the motor become overloaded and 
stop, the current might easi!y generate enough heat in the rotor 
to melt the solder. The ring would be very apt to fly off when 
the motor was re-started and ruin the stator winding. Messrs. 
Bruce Peebles and Company braze the bars upon the outside 
surface of the rings. A novel method of casting the copper 
rings on to the bars when in place is adopted by Messrs. Mavor 
and Coulson, of Glasgow. Other makers, including the Electric 
Construction Company, bolt or screw the bars on to the end 
rings, making a firm job, and allowing the replacement of a 
bar or ring if necessary. 

Passing on to the methods of starting up induction motors, 
Mr. Archibald referred to the use of auto-transformers and the 
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method of changing over.the stator connections from star to 
deita. This method saves the expense of an auto-transtormer, 
but has the disadvantage that only one ratio is obtainable, which 
may not be the most suitable, and it necessitates running the 
motor delta connected, whereby circulating currents are apt to 
arise in windings if the phases are not balanced. ‘Two-phase 
motors can be started in a somewhat similar manner if the 
windings of each phase consist of two coils, which may be placed 
in series at starting and in parallel for running. 

In dealing with the various methods of starting against a large 
torque without a heavy rush of current, and without having 
resort to slip rings, the author described the system used by 
the Electric Construction Co. "This arrangement consists of 
a high resistance squirrel.cage winding and а three-phase 
winding (with the same number of poles as the stator) short- 
circuited upon itself. The stator has each phase winding split 
into two equal halves: At starting, one of these halves in each 
phase is reversed and connected in series with the other halt. 
lf we consider an eight-pole three-phase motor, the whole effect 
is to produce a series of N.S. N. S.S. N.S.N. poles rotating round 
the rotor. The high resistance squirrel-cage winding, being 
non-polar, will be acted upon, but the main three-phase winding 
will be neutralised, and no current will flow in it until the 
stator winding is made normal and the poles are in the order 
N.S. N. S. N.S. N.5. 

The question of speed variation in induction motors was the 
considered, and reference was made to the somewhat inefficient 
methods of reducing speed by the introduction of rotor resist- 
ances and reduced terminal voltage, and the methods of obtaining 
additional efficient fixed speeds by changing the number of 
stator poles and connecting two motors in cascade employed in 
polvphase railway work, and a brief allusion was made to the 
method proposed by Mr. L. J. Hunt (see Exnecrricat Ex- 
CINEERING, March 28th, p. 545; April 4th, p. 606; and April 
llth, p. 629). In conclusion, a number of slides were exhibited, 
showing the various classes of work to which induction motors 
may be applied. 


Electrical Equipment of Durham Collieries.—' The Harton Coal 
Company (Ltd.), of Newcastle-on-Tyne, are now actively pro- 
ceeding with а very comprehensive electrical scheme, which, upon 
completion, will represent one of the finest examples of electric 
driving as applied to coal mining in the United Kingdom. Bulk 
supply is to be taken by the coal company from the County of* 
Durham Electric Power Distribution Company at the St. Hilda, 
Harton, Boldon, and Whitburn collieries, as also for the 
quarries, staithes, and pumping stations belonging to the 
Harton Coal Company, and located in the north-eastern section 
of the county of Durham. The power available is a three-phase 
supply of 2,600 volts, 40 cycles, and all the motors, of which 
15 are on order, are to be constructed for this high voltage. 
Eleven of the motors are to be used for driving haulage and 
winding engines through reduction gear, while the remainder 
are for driving pumps and air compressors, which will be direct 
coupled. 'The haulage and winding motors, four of which have 
a normal output of 120 b.h.p. running at 400 r.p.m., and seven 
with a normal output of 80 b.h.p. running at 480 r.p.m., are 
provided with three low massive pedestal bearings mounted on 
а common baseplate, the motor shaft being extended to receive 
the pinion wheel between the two bearings. The pump and 
compressor motors have a normal output of 120 b.h.p. running 
at 400 revs., with the exception of one, which will be wound to 
give 140 b.h.p. at 480 r.p.m. These motors are to be constructed 
with two pedestal bearings mounted on a common baseplate, the 
motor shaft being extended to receive a half coupling. All the 
afore-mentioned motors are of the open type, and are to be 
furnished with regulating slip-ring rotors. ‘The 120 h.p. haulage 
motors will be capable of withstanding a load equal to 200 h.p. 
for about five minutes, and a momentary load of 300 h.p. The 
80 h.p. motors will be capable of withstanding a load equal. to 
140 h.p. for about five minutes, and a momentary load of 
200 h.p. The controllers for the 120 h.p. haulage motors are 
of horizontal construction with side-lever operation, with the 
stator switch only oil immersed. The controllers for the 80 h.p. 
motors are constructed vertically with hand-wheel operation, and 
the stator switch oil only immersed. The starting and regu- 
lating metal resistances for these controllers are separately con- 
structed, and are capable of starting the motors with about 
double the normal torque, and, further, would be capable of 
effecting a speed reduction of 30 per cent. at normal torque. 
The controllers for the pump and compressor motors are also to 
be constructed vertically with hand-wheel operation, the resist- 
ences being fitted inside the controllers. Each motor is to be 
provided with a switch-case, in which is fitted a high-tension 
triple-pole oil switch, with trip gear on two phases. А suitable 
ammeter is also to be provided, and will be mounted on a 
separate cast-iron pillar. 


INSTITUTION OF ELECTRICAL ENGINEERS' 
PREMIUMS 


T the meeting of the Institution of Electrical 
Engineers on Thursday, Dr. К. T. Glazebrook, 
F.R.S., the president, announced that the Council has 
decided to award the following premiums for papers 
read during 1906-7 as follows :— 
Mr. C. C. Paterson (Associate Member), ior his paper, 
‘Investigations on Light Standards and the Present Condition 
of the High Voltage Glow Lamp," The Institutiog Premium, 


value £25. 
Professor J. Epstein (Foreign Member), for his paper, 


. “Testing of Electric Machinery and of Materials for its Con- 


struction,” The Paris Electrical Exhibition Premium, value 
£10. 

Professor A. Schwartz (Member), for his paper, *'Flexibles, 
with Notes on the Testing of Rubber," An Latra Premium, 
value £10. 

Mr. C. Wade, for his paper, “The Use of Wooden Poles for 
Overhead Power Transmission,” An Extra Premium, value £10. 

Mr. W. Cramp (Associate Member, Manchester), for his 
paper, ‘‘ Magnetic Leakage, and its Effect in Electrical Design," 
An Extra Premium, value £10. 

Mr. Т. Н. Schoepf (Member, Manchester), for his paper, 
“Single-phase Railway Motors and Methods of Controlling 
Them," An Ezrtra Premium, value £10. 

Dr. W. M. Thornton (Member, Newcastle), for his paper, 
“The Distribution of Magnetic Induction and Hysteresis Loss 
in Armatures," An Extra Premium, value £10. 

Mr. B. 8. Cohen (Associate Member), and Mr. G. M. Shep- 
herd, for their paper, ‘*Telephonic Transmission Measurements,” 
each to receive £10, The Fahte Premium. 

Mr. A. Baker (Associate) and Mr. J. T. Irwin (Associate 
Member), for their paper, “The Analysis of the Magnetic 
Leakages in Induction Motors,” each to receive £5, An Original 
Communication. Premium. 


Students’ Premiums. 

Mr. W. Browning (Manchester), for his paper, ‘Further 
Notes on Conductivity,” A First Students’ Premium, value £10. 

Mr. E. A. Watson (Birmingham), for his paper, “A Simple 
Method of Measuring Sparking Voltages,” 4A Firet Students 
Premium, value £10. 

Mr. E. №. Moss (London), for his paper, “Electric Valves." 
A Second Students’ Premium, value £5. 

Mr. R. Rankin (Glasgow), for his paper, ‘‘An Elementary 
Paper on the Induction Motor," A Second Students’ Premium, 
value £5. 

Mr. R. J. Kaula (London), for his paper, ‘‘The Equipment of 
Steam Turbine Generating Stations," A Second Student.’ 
Premium, value £5. 


Award of Scholarships. 

The Council has awarded scholarships for the vear 1907-8 as 
follows :—Mr. R. E. Neale, Central Technical College, А 
Salomons Scholarship, value £50. 

Mr. P. E. Péronne, Finsbury T.C., A Salomone Scholarship, 
value £50. 

Mr. К. Mallett UE IE.E.). University College, A 
David. Hughes. Scholarship, value £50. 


New Council of the Institution of Electrical Engineers.— As fur- 
ther nominations have been received, the members nominated 
for the Council for the 1907-8 session, а list of whom was pub- 
lished in our issue of May 2nd, have been duly elected. 


Tramcar Brakes.—The May circular of the Tramways and 
Light Railways Association states that several meetings of the 
Brakes Committee have been held, and a form of inquiry is 
being finally agreed, which is to be sent to members of the 
association and others, and which, when filled up and returned, 
should prove of great assistance to the committee. ln this 
connection there is published in the circular a full translation 
of the proceedings on the subject of ''brakes" at the Inter- 
national Tramways Congress, held in Milan in September. 
1906, including the two reports on brakes submitted to that 
Congress. 


Aberdeen Corporation Bill.—This bill, which was passed bv a 
committee of the House of Lords last week, gives the Corpora 
tion of Aberdeen authority to supply electrical energy in dis- 
tricts adjoining the borough boundaries, and a power, not com- 
pulsory, to acquire the undertaking of the Deeside Electricity 
Supply Co.. which holds and works an electric lighting Pro- 
visional order for the Cults district. The County Council, how- 
ever, has a right to acquire this undertaking, and it is probable 
that. in order to prevent the Corporation proceeding under its 
Act in this matter, the County Council will acquire the Deeside 
Co.'s undertaking immediately. 
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ELECTRICAL ENERGY FOR KENT 
the neighbouring Corporation of Gillingham. This ar- 


FTER five years spent in the customary promo- 

tion and construction stages, the Kent Electric 
Power Co., Ltd., early in the present year commenced 
to supply electrical energy in bulk from its first gene- 
rating station, erected at Frindsbury, near Strood. 
The company have acquired statutory power to supply 
electrical energy throughout the whole of the county 
of Kent, with the exception of the Isle of Thanet. In 
addition to Chatham and Rochester, where the com- 


pany supplies retail as well as ''in bulk," this area 
includes several other towns, in which the electric 


lighting orders are owned by other companies or by 
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the local authorities. The principal industry in the 
vicinity of Strood at the present time is cement manu- 
facture, and it is estimated that within the economical 
area ot distribution from this first generating station 
there are, exclusive of tramways and lighting stations, 
various manufacturers employing a tctal mechanical 
power of not less than 28,000 B.H.P. 

No doubt the пелин have considered the possi- 
bility of the development of the Kent coalfield; if this 
should take place, the district would rapidly become 
an industrial one comparable with those now identified 
with the older coalfields, and the company would then 
find itself well repaid for its present enterprise. In 
January, 1905, the company took over the Chatham, 
Rochester, and District Electric Lighting Company's 
undertaking, together with its generating station, plant, 
and mains. Operations were thus commenced in a 
district having a population of 70,000, but on June 
3Oth, 1905, the generating station was destroyed by 
fire, and a temporary supply had to be obtained from 
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rangement continued until January of this year, when 
the load was transferred to Frindsbury. 1% will be 
noted that Frindsbury is situated most advantageously, 
both from a power generation and power distribution 
point of view; cheap land was available for building 
sites, coal is easily obtainable by rail or water, the 
river Medway supplies ample water for condensing 
purposes, and the bulk of the possible power demand 
is in the immediate neighbourhood. 

The present connections to the power station amount 
to about 1,300 kw., made up as follows .—Chatham and 
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HOUSE DURING CONSIRUCTION. 


District Lighting, 500 kw.; Messrs. Aveling and 
Porter's engineering works, 500 kw.; Messrs. Cory 
(coal merchants), 220 kw.; and the Medway Steel 
Works, 70 kw. The company are also negotiating for 
the construction of overhead mains along the South 
Eastern Railway Company's lines, which follow the 
Medway Valley between Strood and Snodland, a total 


distance of seven miles, and giving access to,arious 
power principally cement manufacturers, who 
now use mechanical power aggregating 13,720 H.P. 
The present supply of coal is obtained by means of 
barges, which unload at the wharf seen in Fig. but 
as the station develops, a new pier will be built and 
equipped with unloading and conveying gear which will 
deliver the coal right into the boiler-house. Cireulat- 


USOGIS. 


ing water for the condense тв is at present arranged 
for by the use О jf a H: arrison 6 spray cooling- pond, the 
losses being supplied from а shallow well; but at a 


later date this plan will give way to a direct supply 
pumped from the River Medway. The river is ap- 
C 
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Fic. 2.—GENERAL View or Power STATION AND DISTRICT. 
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Fic. 3.—INtERIOR ОЕ ЕхсіхЕ Коом DURING CONSTRUCTION. 
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proximately 370 ft. from the boiler-house, and it was 


cooling-pond than to incur the heavy expense of laying 
found to be more economical to instal this temporary 


a double pipe line to the river. 
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The site occupied by the generating station is one 
which has been excavated out of the side of a hill 
in the process of obtaining chalk for the local 
cement industry; the buildings are of steel and gal- 
vanised iron construction, and whatever is not of 
steel or iron is of concrete, so that they may be con- 
sidered fully fire-proof. Fig. 1 is a view of the power- 
house during construction; and Fig. 2 is a general 
view of the generating station and surrounding district. 
The principal building comprises an engine-room 107 ft. 
by 48 ft., a boiler-house 75 ft. by 60 ft., and an annexe 
of 80 ft. by 20 ft. for the switchboard galleries. Fig. 3 
is a view of the interior of the engine-room during con- 
struction, and shows the two 1,500 kw. generating sets 
and also the 20-ton manual power-crane which spans 
the building. 

Fig. 4 is а sectional elevation of the generating 
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the town supply, and is passed through a water softener 
of the Oscar Guttman type. The feed pumps are by 
Worthington. The steam header is arranged inside the 
boiler-house. In general, the arrangement of the 
boiler plant and the ample room provided gives one 
the impression that those responsible for its design 
know something of the difficulties encountered in the 
everyday operation and upkeep of a station of this de- 
seription. 

Fig. 5 is a general view of the engine-room ; the gene- 
rating plant installed ineludes one 500 kw. and two 
1,500 kw. turbo-alternators of Parsons' manufacture. 
The 500 kw. set was originally installed in the Chatham 
station, and hence generates only 2,400 volts three- 
phase; this necessitates the permanent use of a step-up 
transformer to raise its pressure to 11,000 volts, the 
pressure of the two new 1,500 kw. sets. The 500 kw. 
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Fic. 4.—SECTIONAL ELEVATIONS OF GENERATING STATION. 


station, from which it will be seen that the boiler plant, 
condensers, pumps, and the usual accessories are on the 
ground floors. Оп the first floor are situated the turbo- 
generators, the electrical auxiliaries, and the low-ten- 
sion switchboard. The high-tension switchgear and 
controlling apparatus is on the second switchboard 
gallery, while the test-room, meter stores, and en- 
gineers' offices are on what may be termed a third 
gallery. 

The initial boiler plant consists of two Babcock and 
Wilcox boilers, rated at 16,000 Ib. of water per hour 
and 160 lb. working pressure. "They are fitted with 
chain-grate stokers, and the maker's latest type of 
superheater, which give 150? F. of superheat. Two 
more boilers are to be installed, and provision has 
been made for the fixing of an ecchomiser at the same 
tirne. The stack is of steel, 8 ft. 6 in. in diameter, and 
160 ft. high, and is supported bv stay ropes in the 
usual manner. The make-up water is obtained from 


set runs at 3,000 r.p.m., and the 1,500 kw. sets at 
1,500 r.p.m. The 1,500 kw. turbo-alternators are pro- 
vided with direct-coupled exciters and are capable of 
carrving an overload of 50 per cent. for three hours, 
and of 100 per cent. for half an hour. The stators are 
split horizontally, and have their windings arranged to 
sult, so that the upper half may be easily removed to 
give access to the rotor. Natural ventilation is used, 
and the stator casing is made in somewhat unusual 
fashion, so that the air is drawn in at each end of the 
rotor, and discharged through an opening in the top 
centre of the stator frame. This is seen in Fig. 6, 
which is a view of the complete unit. The generators 
are of liberal dimensions, as shown by the temperature 
rise under test, the figures being 36° F. after three hours 
at full load, and 609 F. after three hours at 50 per cent. 
overload. The end windings are secured in an excep- 
tionally eareful manner, in order to prevent any possi- 
bility of movement due to short-circuits. The rotor 
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has four poles, so that the frequency of the machine is 
50. There are anumber of points about these machines 


which call for remark: the ample clearance of the rotor 
tunnel, the solid construction of the rotor, and the 
general stamp of marine engineering which character- 
One interesting fact is that 


ises the unit as a whole. 


Fic. 5.—GENERAL 


a P.D. of 5 to 6 volts is generated by homopolar action 
between the ends of the rotor core and shaft, and that 
this, when allowed to set up an enormous eddy current 
through the bed of the machine, has been known to 
generate sufficient heat to melt out the white metal 
fining of the end bracket. In the present machines this 


take place on knife-edges. 
tion gear, ratio 5 to 1, provides for driving the oil 
pump, governor, and tachometer. 
on the same principle as Roots blower, and supplies 


The turbines are so well known as to call fcr little 
description; the cylinder head is supported, but free 
to slide upon, a suitable block and key piece, which 
fact, in conjunction with the use of copper for all 
pipe connections, overcomes most of the troubles due 
to longitudinal expansion. These machines are also 
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fitted with the latest type of runaway governor, set 
for a speed of 10 per cent. above normal; all motions 
One enclosed worm reduc- 


The oil pump is 


Fic. 6. 


is guarded against by insulating the end bracket from 
the bedplate. 

The exciter armature is of the ring type, and is 
bound by a continuous binding of steel wire; the 
normal exciting current is 150 amperes at 85 vclts. 
Carbon brushes are used, und appear to work well, in 
spite of the vibration customary with this type of 
machine. 


oil for all bearings at 8 to 9 Ib. pressure. An 
matic overload valve, worked by the differential pres- 
sure between the two sides of the governor 
is arranged to admit high-pressure steam to a point 
of the turbine beyond the first expansion blades; this 
valve is thus capable of dealing with any temperarv 
[all in boiler pressure. 


1.500 kw. Parsons’ TURBO-GENERATOR. 


auto- 


valves. 


The oil is circulated through 


a small surface condenser for cooling purposes. 
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ot the 500 KW. generator frome 2.500 volts to the'bus- 
bar pressure of 11,000 volts, and one of 200 kw. size 
IN used to reduce the bus-bar pressure. to. 400 volts 
for supplying the station auxiliaries. Both are of the 
ob. iusulated and cooled type. manufactured by tlie 
British Mlectrie Transtormer Co., Ltd. ў 

As regards the general scheme of the switchbcard, 
there is nothing special, save that provision is made 


SW IICHBOARD. GALLERIES, 


whereby the Chatham lighting circuit may be supplied 
direct from the 200 kw. generator in the event of there 
being disturbances in the pressure of the main ’bus- 
bars caused by variable power demands. The actual 
distribution. from the Chatham sub-statien in Manor 
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Road will be on the three-phase four-wire system. Fig. 
7 gives a general view of the switchboard galleries, the 
low-tension board being seen below, and the high-ten- 
sion board above, while the 'bus-burs themselves are 
mounted in concrete cells right above the high-tension 
panels. Fig. 8 is а sectional elevation cf the whole 
of the switchboard galleries, and shows the concrete 
cellular construction in some detail. 

The low-tension beard is made up of eight panels, 
four being used for controlling the alternating-current 
distribution within the station, and four for similar 
use in connection with the direct-current circuits. The 
high-tension board consists of seven panels, comprising 
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Fic. 9.—Part oF HicH-TENSION. SWITCHBOARD, SHOWING ONE 
GENERATOR PANEL WITHDRAWN ON 


TROLLEY. 
three generator, one works, and three feeder panels. 
Гасп panel simply constitutes the sheet-iron front of 
a skeleton carriage mounted on wheels, and adapted 
to slide into the concrete cell containing the fixed 
connections. This carriage may be withdrawn bcdily 
on to a special trolley which is provided, and may then 
be wheeled away for repairs. Fig. 9 shows one cf 
the generator panels withdrawn cn to this trolley. The 
triple-pole oil switeli is mounted in the framework of 
the carriage, the handle only being on the front of the 
panel, together with the measuring instruments cf 
edgewise type. Needless to say, the mechanism fer 
releasing the carriage and its contacts is rigidly inter- 
locked with the switch-gear, so that it is impossible 
to withdraw the carriage unless the switeh be “off.” 
The presence of this arrangement also allews the 
carriage to be partly withdrawn in the event of tem- 
porary disuse, and by thus making the panel '' dead "' 
effectively prevents false manipulation and possible 
accidents. The whole of this switchboard has been 
supplied by the A. E.G. Co. cf Berlin, 

A neat form of field control pillar, provided with the 
usual field circuit ammeters, and with handwheels 
geared mechanically to the field rheostats in the gallery 


below, has been erected in front of each generatcr 
panel. 


~ 


‘S 


The cables were all supplied by W. T. Henley’ 


Telegraph Works Co., Ltd. The distribution is at 
11,000 volts, although at the present moment a tem- 
porary supply at 2,000 volts is in use, and separate 
transformers will be installed for each consumer. The 
existing power house is capable of receiving two other 
turbo-generators of 3,000 kw. nominal output, and the 
ultimate capacity of the site would be sufficient for 
100,000 H.P., if ever this were required. 

The consulting engineers to the company are Messrs. 
(з. L. Addenbrcoke and A. A. C. Swinton, by the 
courtesy of whom we are enabled to give these details 
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of the undertaking. We are also indebted to Mr. C. T. 
Linney, the resident engineer, and to Mr. C. B. Heavi- 
side, for information supplied. 


The Society of Arts.—The Society's conversazione will be held. 
by arrangement with the Council of the Royal Botanic Society. 


in the gardens of that Society, Inner Circle, Regent's Park, on 
Tuesday evening, July 9th, from 9 to 12 p.m. 


An Electrical Theatre Equipment. —The electrical equipment t 
the new Stuyvesant Theatre, in New York, will embody severa 
novel and interesting points. According to The Electrical. World, 
vo chandeliers or brackets will be visible in the auditorium. 
Instead. the clusters of electric lamps will be enclosed in the 


space between the fireproof roof of the building and a ground- 
glass ceiling. 


The ceiling will be supported by ribs, and thus 
present a panelled a^pearance. The lamps beneath the hal- 
conies are to be similarly contrived. 


Behind the scenes for staze 
effects there are to be no less than 4,000 lamps, with a number 


of new contrivances for obtaining all degrees of brilhancy. The 
distance from the floor of the stage to the rcof above is ninety: 
two feet. Above the stage are to be two large fly galleries on 
both sides. 


All the "drops," as well as the curtain, are to be 
raised and lowered hy electric motors. The centre of the ха 


is occupied by the platform of a large electric lift. and below 
the stage are two separate floors. The purpose of this arranz" 
ment is to change the stage settings between acts more тару. 
One stage setting need merely be pushed on to the lift and lower“ 
to either of the floors below, wHere it can be stowed away. 
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SINGLE PHASE MOTORS 
By H. R. Speyer 


HE two types of single-phase motors which have 
proved most successful in commercial use, are 
the series repulsion and the induction motors. 

The single-phase asynchronous induction motor is 
in many respects similar to a transformer; there is 
no electrical connection between the stator and the 
rotor windings, and in order to make the motor start 
it is necessary to have an auxiliary excitation field of 
different phase to the field produced by the main 
winding. This is generally produced by an auxiliary 
winding situated at 90° to the main winding, and of 
such design that it acts either as a choking coil or a 
capacity; in the latter case it would produce a field 
leading in phase by about 90°, while in the former case 
it would set up a field lagging by practically 90° behind 
the axis of the main magnetic field. 

In this manner a rotating magnetic field is estab- 
lished, which tends to set up rotation in the rotor, and 
finally causes it to take up a nearly svnchronous speed. 
Such motors, however, are not able to start up against 
any considerable load, but may well be used fcr motor- 
generators, fan ventilator, and such-like work. Natur- 
ally, if first allowed to run up to normal speed without 
load, they may be used for almost any kind of work. 
The characteristic torque-speed curve for such a single- 
phase asynchronous motor is shown in Fig. 1, curve b. 
From this it will be seen that up to a certain point 
it resembles the well-known characteristic of а con- 
tinuous-current, | shunt-wound motor, having tke 
greatest torque at normal speed, but as soon as the 
speed approaches synchronism the torque rapidly falls. 
The value of the power factor depeuds upon the size 
of the motor and its load, and generally reaches its 
highest value at a point corresponding to the normal 
load of the motor. After the motor has run up to 
speed, the excitation or starting field-cireuit. may be 
switched out; this done, the motor will eontinue to 
run at almost constant speed, without being affected 
by a varying load. The speed-torque curve of such 
a motor is shown in Fig. 2, curve b. 

We will now consider the so-called ‘ Series Repul- 
sion Motor " which has been gradually evolved. from 
the ordinary continucus-current series-wound motor. 
One is often asked what really constitutes a ''series 
repulsion meter,” and there is no doubt that this 
term has often. been erroneously applied to motors 
whose characteristics are either those of the '' series ` 

or ‘repulsion 7 motor. The ordinary alternating-cur- 
rent series motor, built up in the same manner as the 
continuous-current machine, with the exception. that 
the field magnets are laminated and wound with but 
few turns to keep down the self-induction, has similer 
characteristics to those cf the centinuous-current 
series- wound motor, and when worked with a low fre- 
quency gives very satisfactory results, apart from а 
rather low power-factor. 

In the true repulsion motor, the field-winding only 
is supplied with single-phase current, and the arma- 
ture (identical with that of a continuous-current ma- 
chine) is permanently short-circuited by means of its 
brushes. The induced armature-currents, according to 
the position of the short-circuited brushes, set up а 
certain torque, which causes rotation; the armature 

conductors thus eut the field flus, and a back E. M.F. 
is generated. Therefore as the speed increases, the 
armature-currents, and consequently the torque, di- 
minish. 

Now if we 
the '' series 
bine them, we 


take these two types of motor, namely 
and the '' repulsion,” motors, and com- 
obtain the true “series repulsion ” 


motor. To do this it is necessary to provide two 
independent sets of brushes per pole, one set perman- 
ently short-circuited, and the other connected in series 
with the field. The torque-speed characteristic of 
such a motor is shown in Fig. 1, curve a, where the 
greatest torque occurs at starting, and falls off rapidly 
as the speed rises, this speed depending upon the load, 
just as in the case of a continuous-current series- 
wound motor. 

We have now defined the two principal classes of 
single-phase motors, namely, the '' * induction " motor 
and the ''series repulsion "motor." The former type 
has a characteristic similar to that of a continuous- 
current shunt motor, and the latter type has a char 


acteristic similar to that of a continuous-current 
series motor. Therefore, if it were possible to 


combine the two types of motor in one machine, 
we should have an ideal single-phase motor, possessing 
а large starting torque, and practically constant speed 
at all loads. The resultant favourable torque and 
speed characteristie curves would be as depicted in 
Figs. 1 and 2, curves с. 

Various motors upon this principle have been built, 
the '' Schuler,’ ‘6 Fynn,” and the ''Osnos " are all 
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based on this idea, and possess either slip rings and 
commutator, or the latter alone. 

Let us now consider the necessary requirements of 
sueh motors, in order to produce these desired torque 
and speed characteristics. First of all, the motor must 
possess a closed armature winding, in order to obtain 
uniform torque, and further, provision must be made 
to keep the relative position of the short-circuited coils 
constant with respect to the axis of the magnetic 
field. In order to attain this end an ordinary соп- 
tinuous-current wound armature and its commutator 
may be used with permanently short-circuited brushes. 
In some cases, in addition to these, an ordinary. set 
of excitation brushes or slip rings are used. Secondly, 
in order to obtain constant speed with varying Е 
once the normal has been attained, some means ог 
other must be adopted fer keeping the voltage across 
the armature constant; this can best be done by em- 
ploying a small transformer, the secondary of which 
is placed in parallel with the ordinary exciting brushes 
of the armature, while the primary is connected to 
the main, i.e., on a practically constant voltage supply 
cireuit. This method is really equivalent to that of 
an ordinary compound-wound continuous-current motor 
and may be so arranged that with an increasing load 
the motor speed also increases. Another method for 
obtaining eonstant speed is to divide the stator winding 
into three sections, keeping one portion always on the 
mains, and using a second portion as а starting coil, 
while the third portion, which is idle at starting, is 
switched into parallel with the excitation brushes when 
the machine has run up to speed. This last method 
is employed. with the '' Fynn-Alioth ” motor, which 
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will be described in detail later on. The new single- 
phase '* Osnos " motor, which is now being constructed 
by the Felten and Guilleaume-Lahmeyerwerke, is 
wound in the same way as an ordinary series motcr, 
and has two sets of commutator brushes, one set 


being permanently short-circuited along the axis ОЁ 


the stator magnetic field (see Fig. 3a.). The other 
set, namely the excitation brushes, are set at €O 
degrees relative to the short-circuited brushes, and are 
connected in series with the stator-winding. The 
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Fia. 3b.—Osxos DIAGRAM OF CONNECTIONS. 


motor therefore runs as a compensated series motor, 
with a varying speed, and exerts its greatest torque 
at starting. When the motor has attained almost 
synchronous speed the secondary winding of a small 
transformer carried in the stator shell is, by means of 
a centrifugal switeh, placed in parallel with the excita- 
tion brushes (Fig. 3 b), while the primary winding is 
connected to the practically constant pressure mains. 
After the switehing in of the transformer the motor 
runs at almost constant speed. 

The compensation of the phases in this motor is 
brought about by the resultant magnetic field, along 
the axis of the short-cireuited brushes, which induces 
а leading E.M.F. in the armature conductors between 
the series or excitation brushes. This leading E.M.F. 
increases with the speed of the motor, and at a cer- 
tain speed, depending upon the resistance of the arma- 
ture, will neutralise the lagging E.M.F. due to the 
self-induction of the motor. The value of the power- 
factor for this type of motor at all loads will be prac- 
tically unity. If the motor is driven mechanically at 
a speed above synchronism it will return energy into 
the mains. The braking action is such, that when the 
motor is driven at a speed about 5 per eent. higher 
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Fic. 4.—Osnos SINGLE Prase MOTOR. 
10 H.p., 140 Volt, 960 R.P.M., 50 Frequeney, 


Curve n = Speed. Curve y = Efficiency. 


than synehronous speed it delivers its full output back 
into the mains. One of the advantages pertaining to 
the '' Osnos "' type of motor is as follows: After the 
transformer secondary has been closed across the series 
or excitation brushes, the rotor winding is in series 
with the stator winding, and at the same time con- 
stitutes a shunt aeross the mains; the total current 
then flowing through the series brushes is the resultant 
of the stator and transformer currents. Now the value 
of the transformer current is the above total minus 
the stator current, therefore, when the machine is 
working as a motor all that the transformer has to do 
is to carry the difference between the stator current 


and the almost constant rotor excitation current, in 
other words, it has only to carry the working current. 
If, for instance, the stator current is equal to the 
rotor exciting current, then the transformer will carry 
no load. 

It has been found from various results obtained from 
motors already put to different kinds of work, that the 
greatest load the transformer ever has to carry amounts 
to about 5 per cent. of the input of the motor, while 
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Fic. 5.—Osnos S1NGLE PHASE MOTOR. 
(6*5 H.p., 120 Volt, 575 R.P.M., 45 Frequency. 


Curve n — Speed. Curve y = Efficiency. 


with normal load there will be no load on the trans- 
former. It is therefore possible to do without a special 
transformer by dividing the stator winding into two 
separate parts, one of whieh is used as the working 
portion, while the other takes the place of the trans- 
former secondary, and is connected in parallel to the 
excitation brushes. This arrangement can best be 
seen from Figs 8а and 8b, which show the diagram 
of connections for the '' Osnos " motor. The direction 
of rotation of the armature is changed by means of 
an ordinary throw-over switch. From Fies. 4, 5, and 
6 the working characteristics of the ''* Osnos " motor 
may be seen. The curves in Fig. 4 have been con- 
structed from tests made on a 10 h.p. motor, 140 
volts, 960 r.p.m., and 50 cycles. It will be noticed 
that with full load the motor has an efticiency of 
7l per cent., which is satisfaetory for a single-phase 
motor. The power factor at full load is also very good, 
being in the neighbourhood of 0:98. The curves in 
Fig. 5 represent the working of a 6&5 h.p. “* Osnos’ 
motor, 120 volts, 875 r.p.m., and 45 eycles. As seen 
from the curve, the power-factor is practically con- 
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Fic. 6.—Osnos SINGLE Puase Motor. 
Oo H.p., 100 Volt, 40 Frequency. 


stant, irrespective of the load, and with normal output 
is equal to 1. The eflicieney of the motor is 63 per 
cent., Which for a lift motor of this size may be eon- 
sidered satisfactory, 

The curves in Fig. 6 have been plotted from results 
of а test made on a 65 h.p. ''Osnos " motor, 100 
volts and 40 cycles. It will be seen that, when the 
motor is taking twice the normal current at startiniu. 
it is capable of producing a torque of more than four 
tines the normal. If, as shown in the curve, the 
normal current is about 82 amperes, the energy re- 
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qured for the motor in volt-amperes per metre-kilo- 
gramme of starting-torque will be:— 
2 x 82 x 100 
AN v 


To sum up the advantages of the ‘‘ Osnos ’’ motor: 
(1) The motor starts up in the same way as the con- 
tinuous-current series-wound motor, that is, with the 
greatest torque at starting. (2) At normal speed the 
centrifugal switch is operated, after which the machine 
runs with approximately constant speed; it is therefore 


640 volt-amperes. 


impossible for the machine to race away when un-, 
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Fic. 7.—DiacRAM or CONNECTIONS FOR THE SCHULER SINGLE 
PHASE MOTOR. 


loaded. (3) The winding ean be so arranged that. the 
motor runs with practically constant speed between 
no-load and full-load. (4) If the motor be driven from 
an external source it returns energy into the mains, 
and brakes powerfully. (5) The value of power-factor 
for all loads is almost unity. (6) The speed of the 


motor can be easily regulated. (7) The motor requires : 


no starting resistance, but can, without an inconvenient 
rush of current, be switched directly on to the mains. 

The '' Schuler °’ motor, which, since its invention, 
has been greatly improved, is a combination repulsion 
and induetion motor, and possesses both a commutator 
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Frc. 8.—SCHULER MOTOR. 


Torque at varying speeds and with different resistances between the slip-rings. 
Brushes short-circuited and placed 60° out of neutral zone. 


x = Double normal current. 
ө = Normal current. 


and three slip-rings, see Fig. 7, which shows the general 
connections of the motor. When the motor is to be 
started up the rotor slip-ring circuits are left open, 
and if a single-phase alternating current be then passed 
through the stator winding’ a ‘current will be induced 
in the rotor or armature which at first will practically 
all flow through the commutator’ circuit. The motor 
thus starts up as a repulsion motor with a strong 
torque, see eurve a, Fig. 8. With increasing speed the 
starting resistance between the slip-ring brushes is 


gradually decreased, with фе result that the induced 
rotor-current will now consist of two components, one 
flowing through the slip-rings, the other through the 
commutator. The value of this latter current will 
gradually decrease, and at any moment its value will 
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5 H.p., 105 Volt, 69 Amp., 840 R.P.M. 42 periods. 
Torque-current characteristic. | 
Curve T=Efficiency, 


depend upon the resistance between the slip-rings, 
and, as soon as these are short-circuited, the current 
in the commutator-circuit will be almost nil. Sparking 


therefore, when once the motor has got to work, 18 
impossible. 


эллези Tee ee ee ae 


z— al M п 


"HP [CE Е 
V v N.C. 1% N.C. LT 
| 
20 


мі) 100 ТЛ, ] i6 
p eres, 


10 


Metre Kilogrammes. 


Fic. 10.—TeEst ON A SCHULER MOTOR. 
5 H.p, 105 Volt, 69 Amp., 840 R.P.M., 42 Frequency. 


Torque-current characteristic. 


Fig. 8 shows the torque curves with different resis- 
tances in the slip-ring circuit, curves a and f represent 
the two extremes, namely with the circuit open and 
short-circuited; curves b, c, d, and e show intermediate 
resistances. As long as the circuit connected 
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to the slip-rings is open, the motor will run 
at a speed dependent on the load, but immediately 
the slip-ring brushes are short-circuited, the motor runs 
at practically constant speed on all loads. The varia- 
tion of the resistance in the slip-ring circuit is mule 
quite automatic by the employment of a centrifugal 
starter, as shown in Fig. 7, The cutting out of the 
resistance may be made as gradual as desired, by 
adjusting the spring of the centrifugal governor. The 


Fic. 11.—D1acRam or CONNECTIONS FOR THE FYNN-ALIOTH 
SINGLE PHASE MOTOR. 


direction of rotation of the motor is controlled by an 
ordinary two-way switch. The current flows through 
the main field f (Fig. 7) and in addition through either 
of the exciting field windings f! or f?, according to 
which direction of rotation is required. 

From a test made on an ordinary 5 h.p. .'' Schuler ”’ 
motor, 105 volts and 840 r.p.m., the working curves 
drawn in Fig. 9 were obtained. Fig. 10 shows the 
torque-current curve for the same motor. It is to be 
noted that the motor starts up with more than three 
times the normal torque, with less than twice the 
normal current. With the aid of a variable resistance, 
w, placed in series with the commutator brushes (see 
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"Fig. 7) it is possible to so regulate the torque that the 
motor does its work with the minimum amount of 
current. The favourable characteristics of the 
** Schuler '" motor аге : — | 

(1) Large torque during the starting period. (2) 
Starting torque сап be regulated through variable 
resistance in commutator circuit. (3) Only a relatively 
small starting current is required. (4) Sparking at the 
commutator when the motor is at work is impossible. 
(5) Line pressure only on the stator, therefore less risk 
of breakdown. (6) Racing of the. motor is impossible. 
(7) Direction of rotation controlled by means of an 
ordinary throw-over switch. 


, 


The single-phase '' Fynn-Alioth’’ motor is also a 
combination of a repulsion and compensated induction 
motor, but unlike the '' Schuler,” it possesses only а 
commutator, and no slip rings. The stator carries а 
winding which is divided into different parts, and while 
one of these, sl, is permanently connected to the 
mains, another part only comes into use at starting, 
see Fig. 11, which shows the connections of the motor 
with the different portions of the winding marked s!, 
82, 83. The s? winding chiefly comes into use at 
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Fic. 13.—Fynn-AxtiotH MOTOR. 
4 H.p., 6 Poles, 500 Volt, 9 Amp., 1,000 R.P.M., 50 ~. 


starting, and, according to the size of the motor, has 
two, three, or more intermediate terminals connected 
to the controller, and in this way is used for regulating 
the speed of the motor. The winding 83, is not in use 
when starting the motor. The commutator has two 
sets of brushes, one of which is permanently short- 
circuited along the axis of the stator magnetic-field, 
as shown in Fig. 11. The position of both sets of 
brushes is constant, irrespective of the direction oí 
rotation. This latter depends upon the direction of 
the flow of current in the 81 or s? winding. 

The special features of the '' Fynn-Alioch ”” motor 
are ав follows: In starting with double the normal 
torque, the current taken amounts to less than one 
and a half times the normal value. Starting with a 
normal torque, the motor takes about 85 per cent. of 
the normal current, and when the motor starts without 
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Fic. 14.—Fynn-Atiora MOTOR. 
1:25 H.p., 6 Poles, 250 Volts, 6° Amp., 1000 R.P.M., s~. 


load the amount of current taken is about 25 per cent. 
of the normal. It is therefore possible to place the 
motors on any single-phase lighting cireuit without 
their causing disagreeable fluctuations in the voltage, 
even when starting up under heavy load. Small motors 
up to and including 4 h.p. are started with an ordinary 
two-way switch, as shown in Fig. 11—that is to вау 
without employing resistances. For motors from d 
to 40 h.p. an ordinary controller may be used, with 
the different contacts connected up to the steps of the 
s? winding. which in this case will be divided and 
provided with extra terminals. In other words, the 
strength of the starting-field is regulated not by varying 
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the arnount of current, but by varying the number of 
field-turns, therefore in this case also no starting resis- 
tances are required. 

Figs. 12, 13, and 14 show some characteristic curves 


of the ‘* Fynn-Alioth "" motor, as obtained from actual 
tests. The curves in Fig. 12 have been plotted from 


a test made on а 11 h.p. motor, built with 6 poles, 
for 250 volts, 68 amperes, 1,000 r.p.m., and 50 cycles. 
It will be noticed that at no load the value of the 
power factor is 0°62, and at full load 0°92, with an 
efficiency of about 63 per cent. This low efficiency is 
chiefly due to the relatively large number of poles, 
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Fig. 15.—''CowrENsarTED SERIES Moror.”’ 
Sparking neutralised by auxiliary winding placed in parallel with motor. 


and the low speed. The excitation winding, however, 
can be so diniensioned that the value of the power- 
factor is practically 1, and even so that at no load it 
has a positive value. This would prove very favour- 
able in a case where the power factor of the system 
was poor, and the motors often had to run under 
light load. In Fig. 18 the starting curves of a 4 h.p 
6-pole motor are to be seen. Ап ordinary controller, 
with four Separ contacts, connected to the respec- 
tive terminals of the’ s? winding was used as starting 

apparatus. The curves shown in Fig. 14 refer to the 
motor already used for Fig. 12, and represent the 
tine taken for the motor to run up to speed under 
load, and the change in the value of the current when 
the switch is thrown over from the starting to the 
running position. It will be seen that this was done 


Fic. 16.—''CoMwPENsATED SERIES Moror.’’ 


Sparking neutralised by a resistance placed iu parallel with the compensating 
windi g. 


quite successfully 22 secends after starting, in spite of 
the fact that the speed of the motor was then only 
about 650 r.p.m. 

The compensated series motor, 
Siemens and Schuckert, is the latest type of single- 
phase motor. A general diagram of connections is 
shown in Fig. 15. In order to obtain good starting 
torque and satisfactory current consumption with 
single-phase commutator motors it is necessary, not 
only on this account, but in order to keep down the 
commutation losses, to employ resistances between 
the armature winding and the commutator bars. 
These resistances in the Siemens-Schuckert motor are 
placed in the armature slots in such a way that they 
even exert а useful torque, thereby improving the 
efficiency and increasing the output of the motor. 
The connecting wires between the armature and com- 
mutator act as an additional winding and, when con- 
structed out of good conducting material, such as 
copper, increase the output of the motor by about 
10 per cent., without causing greater losses. In order 
to obtain sparkless running the stators are so wound 
that they ereate in the neutral zone a cross magnetic. 
field, which induces in the armature coils, at the 


built by Messrs. 


ELECTRICAL ENGINEERING 


879. 


moment they are short-circuited by the brushes, an 
I..M.F. which neutralises the injurious E. M.F. set up 
at the moment of commutation. There are different 
‘ays of producing this necessary cross-magnetic field, 
two of which are of special value. 

Fig. 16 shows the connections for producing this 
field, bv placing a resistance in parallel with the com- 
pensation winding, and Fig. 17 Ъу using a variable 
shunt-field. The former method possesses the advan- 
tage that the injurious E.M.F.’s are, without regulating 
the resistance, practically neutralised at all loads; on 
the other hand, it possesses the disadvantage that a 
certain percentage of the energy taken is dissipated 


Excitation 
Winding 


Transformer 


Compensation 
Winding 
Fic. 17.—''CowPENSsATED SERIES Мотов.” 
Sparking neutralised by a series and valuable shunt winding. 


in. the resistance. This drawback is not present in the 
arrangement shown in Fig. 17, because the injurious 
E.M.F.s at all loads can be neutralised by varying the 
resistance of the shunt winding. If for any reason this 
plan is not possible, then certain components only ot 
the injurious E. M.F. will be neutralised. X relatively 
high output for а given size of motor with given losses 
is obtained with the Siemens-Schuckert system, by 
constructing the machine with a large ratio between 
the polar arc and the pole pitch. Such a construction 
with a similar continuous-current machine is impos- 
sible, as in that case the excitation winding, using the 
same current density, would take up about 40 per 
cent. more room. With the S.S. single-phase motor 
16 is possible to so arrange the compensation winding 
that the value of the power-factor at all loads and 
speeds is practically unity. 


Institution of Electrical Engineers.— The following is the result 
of the ballot for new members at the meeting on Thursday :— 
As Associate members : Green, Arthur, 52 Princes Avenue, Alex- 
andra Park, N.; Hirst, Harry, 6 Park Parade, Ashton-under- 
Lyne; Lyth, John James, 3 Partridge Road, Old Trafford, Man- 
chester. 


Electric Working on the Mersey Railway.—The following 
figures, taken from the Railway Gazette, give some interesting 
particulars of the relative cost of steam and electric working on 
the Mersey Railway :— 


Steam Electric. 
Total. Per train Total. Per train- 
mile. mile. 
£ d. £ ^ d. 
Locomotive ; 17,660 13°65 20,459 | 5:95 
Maintenance of perman- | 
ent way 6,055 4°7 2.970 0:86 
Repairs of rolling stock .. 2,160 1:66 4,713 1:37 
Traffic 17,611 13°50 21,864 | 6:35 
mai Мы? A т cinese 
Total ... 43,486 | 33°51 49,636 ; 14:53 
| 
Train-miles 311,360 829,188 


————————————————— AÀ———áÀÁ.— ——À——— n áÜ M 


These figures show very clearly, what is now becoming under- 
stood, that the chief advantaye of electrification is the ability 
to increase the train-mileage without a corresponding increase of 
expenditure, rather than a reduction of expenditure with exist- 
ing train-mileage. 
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CITY AND SOUTH LONDON RAILWAY 
ELECTRICAL SIGNAL LOCKS 


Y the courtesy of Mr. P. V. MeMahon, Engineer- 
in-Chief of the above railway, we are enabled 
to give the following further description of the opera- 
tion of the electrical locks on the signal gear of this 
railway. Three stations will be considered—‘‘ X,” 
" Y," '* Z;"" and three trains, ‘‘ A," “ B," and '' C." 
A train “A ” arriving at station ' Y "' gets road 
clear to proceed to station ''Z ''; after passing start- 
ing-signal at ‘‘ Y,” a treadle or electrical contact- 
maker, operated by the last coach of the train, com- 
pletes an electrie circuit, enabling the signalman at 
‘ Y” to release the electric lock on the outer home 
signal between ‘‘X’’ and '' Y." In this circuit an- 
other contact-maker or breaker is fixed in the signal 
eabin, and attached in & suitable manner to the lever 
of the starting-signal at '' Y.” This circuit-breaker 
maintains an uninterrupted circuit so long as the 
starting-signal at ''Y ”? is off or at ''road clear,” 
but when put to danger the treadle circuit is broken 
down, and the treadle '' T1 ' in advance of starter ''Y ”’ 
becomes inoperative. The train ‘‘ A ’’ proceeds, and after 
passing the outer home signal between ''Y '' and 
' Z,” controlled from the signal cabin at '' Z,"' oper- 
ates the treadle “ T2 ” fixed at a suitable distance in 
advance of the said outer home. This treadle makes 
circuit by the last coach of the train as before, and 
contains а circuit-breaker operated by the lever of 
the outer home between '* Y ” and ‘‘ Z.” The treadle 
'* T2,” being operated under similar conditions to '* T1,” 
allows the signalman at ‘‘Z’’ to release the electric 
lock on the starting-signal at station '' Y." Train 
'" A” then passes on to home signal at staticn '' 2,” 
which signal it is not necessary to lock, except in the 
case of a terminal station or siding. 

The electrical releasing device for the lock operated 
by the treadle consists of a switch or circuit-maker 
held back or rendered inoperative until the train causes 
the treadle to make contact, and has a visual means 
of judiciary to the signalman that the train has worked 
the treadle. In the electric circuit of these lock-re- 
leasing devices an interrupter is placed operated by 
the signal levers as follows. The starter lock at '* X ” 
released by the treadle-controlled contact-maker at 
"Y" has an interrupter operated by the lever of 
the outer home signal between '' X '' and ‘‘ Y." This 
interrupter is so arranged that the lock-releasing cir- 
cuit between the stations ' X ”? and '' Y” is broken 
down when this signal is off, and the circuit completed 
when the outer home signal is at danger. The other 
treadle-controlled  lock-releasing — eontact-maker at 
station '' Y," which releases the outer home signal 
between ' X” and ''Y," has its circuit interrupter 
operated in а similar manner by the lever of the 
starting-signal at staticn '' Y.” 

This interrupter in the lock-releasing circuit insures 
the outer home being placed to danger before the 
starting-signal in the rear is released, and the starter 
in advance being placed to danger before the outer 
home is released. Indicators are fixed on each elec- 
tric lock, clearly showing the signalman whether the 
lock is off or on. 

Returning to the consideration of station '' Y,"' 
train '' A,’’ after passing treadle '' T1,” allows signal- 
man at ‘“ Y” to let train “В” approaching cuter 
home between 'X'' and '*Y " on to station 
Train '' B,” in passing treadle '' T2,” allows signal- 
man at “Y” to release electric lock on starting- 
signal at “f X,” which is in turn pulled cff by signal- 
man at station “© X "' (this movement being, of course, 
exactly similar to train “© A " passing treadle '* T2 "') 
allowing train ' C" to leave station ** N.” 
“A” has now passed “ТӘ, 


4€ т 33 


Train 
and train ^^ B” arrives 


in station ''Y." “А” passing ''T2" allows 
starter at ' Y " to be pulled off, allowing '' B '"' on 
to outer home between ‘‘ Y ” and “Z.” Train “С” 
following up arrives in station '' Y." Now “А” 
arrives at station '' Z.” 

In addition to the contact-makers or switches above 
mentioned, bells, with proper keys or contact-makers 
similar to those used in ordinary railway work, are 
provided. АП contact-makers or switches used ір 
connection with the electric locking are encased in 
such a manner that the signalman cannot tamper with 
the instruments, connections, &c. 

Key boxes or auxiliary contact-makers, also enclosed 
in cases with glass fronts fitted with good locks, are 
fixed and connected up with the lock-releasing con- 
tact, and to the treadle operating the lock-releasing 
contact, so that in the case of either the treadle 
failing to operate, or the lock failing to release, the 
signalman can, by breaking the glass, use the auxiliary 
switch. АП signals not in sight of the signalman are 
repeated in the signal cabin, both as to the position 
of the signal arm, and as to the light in the signal. 
This objeet is attained by electrically lighting the 
signal, having two incandescent lamps in series, one 
in the signal, and the other in the signal cabin; switches 
suitably connected up at the signal arm and in the 
cabin operate these lamps. The lamps in the signal 
cabin are enclosed in a case showing red and green 
as the signal is on or off. Each repeater has two line 
wires, one spare with an additional switch in the cabin 
to put the spare circuit in use instantly if required. 


- 


Atlantic Wireless Telegraphy.—It is announced that the Mar- 
coni Company is about to establish a special station at Clitden, 
on the west coast of Ireland, for communication with America. 
The arrangement of the equipment will differ in important points 
from that at Poldu. 


Water-Tube Boiler Manufacturers’ Dispute.— Before Mr. Justice 
Neville, in the Chancery Division of the High Court, on May 
8th, the trial was commenced of the action ot Richard Hornsby 
and Sons, Ltd., against Babcock and Wileox, Ltd. —Plaintifis 
claimed specific performance of an agreement of May 25th, 1906. 
for the sale of their water-tube boiler business and certain plant 
to the defendants. It was denied on the part ot the detendants 
that there was any agreement set up, with the alternative 
that if there was it was induced by misrepresentation, and by 
way of counter-claim asked for rescission of the agreement. 
The plaintiff company's case was that they acquired or invented 
а peculiar form of water-tube boiler of a vertical nature, which 
did not require much floor space. Babcock and Wilcox, the 
defendants, had also embarked largely in the water-tube boiler 
business, and it was suggested that they contemplated becoming 
monopolists in this business, and buying up that portion ot 
plaintiffs business. The document on which plaintiffs sued, and 
which they alleged constituted the agreement, was as follows :— 
“It is required between plaintiffs and defendants that (1: 
Hornsbys will sell and Babcock and Wilcox will buy the coni- 
plete water-tube business of Hornsbys, including patents, draw- 
ings, existing agreements for licence, certain plant patterns and 
stocks, and EIE: (2) the price shall be subject to adjustment 
of quantities and values of stocks, and to Hornsbys givin. 
proof to Babcock and Wilcox of the figures relating to plant and 
tools, i.e., £50,680. Other heads of the agreement were that 
Hornsbys were to be allowed to execute existing orders, and 
should hand over to Babcock and Wilcox all drawings of their 
water-tube boilers and agree to assign licences, &e. Babcock and 
Wilcox agreed to take over the Hornsby water-tube boiler 
business entirely. Both parties acted on this document being 
signed, and plaintiffs entirely dropped and gave up their water- 
tube boiler business and transferred every order to the de- 
fendants. The whole action of the parties was entirely con- 
sistent with its being a concluded agreement. The defendants 
suggestion was that there was no definite agreement come to, 
and that the agreement had been induced by certain representa: 
tions for which plaintiffs were responsible, and which were noi 
true. The plaintiffs’ first answer was that these representations 
were not made by their agents. The defendants said there were 
covenants of which thev did not know, and many questions of 
law and construction arose, but the main question of fact: was 
whether Mr. Simpson was the agent of the plaintiffs; and what 
materials defendants had before them when they entered, as 
plaintiffs said, into agreement. The hearing was adjourned 
till next sittings. 
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TELEPHONIC TRANSMISSION MEASUREMENTS 


(Continued from page 840.) 


CURRENT MEASURERS AND MEASUREMENTS. 


Two forms of apparatus have been used, the barretter and 
the thermo-galvanometer. The barretter, otherwise termed the 
bolometer, is a device for measuring small alternating or fluc- 
tuating currents. It consists of a conducting wire or filament, 
which has a high temperature coeflicient and a small mass, so 
that small currents will appreciably raise the temperature, and 
thus alter the resistance. The barretter has been employed by 
Professor V. Boys in constructing the radio-micrometer, by 
Fessenden, by Lieutenant Tissot for wireless telegraph measure- 
ments (see Journal of I.E.E., April, 1906), and lastly, by Pro- 
fessor Kennelly (see Transactions of International Electric Con- 
gress, Nt. Louis, 1904). 

Professor Kennelly used barretters made of very fine plati- 
num wires. Owing to the extreme delicacy of these wires, Dr. 
Hayes, of the American Telegraph and Telephone Company, 
carried out investigations to discover a barretter more suitable 
for work outside the laboratory. He found that small low- 
voltage telephone switchboard lamps gave satisfactory results, 
and this has been confirmed by experiments carried out by us. 
The best lamp the authors have found for this purpose is a 
special pattern 24-volt curl filament lamp for telephone switch- 
board use. 

~ Fig. 8 shows the relationship between the current and the 
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resistance using this lamp. Following the usual law, the greatest 
resistance variation with these carbon filaments occurs when 
using small eurrents. Experiments have been tried to increase 
the sensibility of the filaments by overrunning the lamp for 
some hours, and thus reducing the mass; but although great 
sensibilities have been obtained, it was found impossible to 
make a number of barretters exactly similar. The filaments 
always reduce at their weakest point, and, in consequence, 
although two filaments could be obtained having the same sensi- 
bility, the time of response to a change of current, varied, and 
with the null method of working barretters described further 
on, this gave rise to trouble. 


Nutt METHOD or WORKING. 


The following arrangement of barretters (Fig. 9) has been 
adopted after considerable experiment. This arrangement 
enables measurements of apparatus and line impedance, capa- 
city, &c., to be carried out, the result being obtained in actual 
ohm values and with very little more trouble than that in- 
volved in taking an ordinary resistance measurement with direct 
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current. The figure shows a source of alternating current such 
as a sine-wave alternator connected to two branch circuits, in 
опе of which a variable resistance box A is inserted. The 
other arm has the apparatus or line to be measured, inserted at 
B. The barretters are connected through adjustable resistances 
and batteries to the galvanometer, which can be of any pattern. 
The shunt, which for general work can be varied from 10 to 
about 500 ohms, helps to eliminate errors due to the impedance 
of the barretter - circuits. 

‘The barretters are first balanced in resistance by the adjustable 
resistances until the galvanometer indicates no deílection. The 
alternating current is then applied, the circuit being through 


the condensers and round the barretters. This current is stopped 
from passing from one branch into the other, viá the galvano- 
meter, by the four choking coils. When the resistance box in 
A is adjusted so that no deflection is indicated on the galvano- 
meter, then the resistance unplugged in A, after making allow- 
ance for the impedance of the shunted barretter circuits, repre- 
sents the impedance of B, and if the two barretters are not 
exactly similar, a second reading can be taken with A and B 
reversed and the mean taken. Variations in arretter resistance 
caused by temperature changes have no effect on this arrange- 
ment, as the barretters are fixed close together and compensate 
each other. 


CORRECTIONS TO BE APPLIED WHEN MEASURING EFFECTIVE RE- 
SISTANCE INDUCTANCE, OR CAPACITY, BY THE BARRETTER. 


Inductance.—Let R be the balancing resistance unplugged from 
the box, and r the total resistance of barretter and shunt, and 
R, the effective resistance of the apparatus measured (includes 
true resistance and iron losses). 

Then— | 

I? = R?4 2r(R - R,), 


provided that the impedance of the circuit on the galvanometer 
side of barretter is high enough to be negligible, and that both 
circuits are fed with the same voltage. 

From the equation it is evident— 

(1) If r is small enough, R is the true impedance. In no other 
case is this so. 

(2) In some cases В. will be small compared with the react- 
ance, and then— | 

à I?=R?+2rR. 


(3) By varying т and taking (two) readings it is possible to 
eliminate I and obtain R.. Thence the impedance and induct- 
ance can be obtained. 


600 


Місголтрегез, 
I 
= 


0 40 ЫП 120 160 200 210 280 820 300 400 
Deflections. 


Fic. 10. 


By taking zr,—7,, then— 


Е К,2 =p + 2r(rR, - В) 
й 2r, (x — 1) 


R, 


Condenser Measurement.—In this case the same formula will 
hold, R_ being the effective insulation of the condenser. It 
includes dielectric losses. Аз a rule these are negligible, and 


we get— 
Г: = ( $ ) = R? + 2rR. 
cp 


Defiectional Use.—In this method only опе barretter is 
actually used, the other being merely left in the circuit to 
balance the one used, both for atmospheric temperature varia- 
tions and for resistance. One of the barretters is inserted in the 
circuit in which the value of the current strength is required, 
and the change in its resistance due to this current causes the 
galvanometer to deflect. The instrument then becomes prac- 
tically a hot-wire ammeter. It has this advantage that it is 
somewhat difficult to calibrate. The simplest method of cali- 
brating is to pass an alternating current through the barretter in 
series with a known variable resistance, and measuring the P.D. 
across the latter with an electrostatic voltmeter. Fig. 10 shows 
such a calibration curve. It will be seen Cc micro-amps. 
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correspond with 10 divs. deflection (about 5 mm.). This is about 
the minimum measurable. 

The sensibility of the barretters used in relation to telephone 
currents is such that fairly small non-inductive shunts can be 
used to eliminate the effect of the barretter impedance. 

When testing telephone lines, ordinary telephone repeating 
coils, &c., can be inserted in order to give the ordinary terminal 


conditions met with in practice. 


THERMO GALVANOMETER. 


Duddell’s thermo galvanometer has been used for current 
measurements. It has many advantages, and for deflectional 
methods is probably unrivalled if the source of power is abso- 
lutely steady, but it cannot be satisfactorily employed with 
transmitters in circuit owing to their variability, even although 
the sound impressed is quite steady. The barretter is somewhat 
better for this purpose, as the mass of the filaments employed is 
greater than that of the heaters used in the thermo galvano- 
meter of the same relative sensibility, and consequently the time 
of response to a current variation in the thermo galvanometer 
is smaller, and the sensibility to momentary disturbances thus 
much greater. This comparison, of course, only refers to the 
actual apparatus employed, and it should be quite possible to 
alter the time of response of the thermo galvanometer, and thus 
reduce its sensibility to small disturbances. 
measurements referred to in the paper have been made with the 
thermo-galvanometer. 


CURRENT MEASUREMENTS. 


The relationship between the currents C, and C, at the 
beginning and end respectively of different lengths of telephone 
line can be readily measured with two barretters. As mentioned 
before, the relationship is complicated by the addition of ter- 
minal impedances at either end of the line. Fig. 11 shows this 
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current relation plotted for various lengths of 20 lb. conductor 
cable equipped with ordinary telephone instruments at either 
end. It will be seen that up to nearly six miles the received 
current is greater than the sending current. At about 20 miles 
the sending end current, which has up to this length been mostly 
increasing, has practically reached a constant figure, and is after 
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this very little affected by any further increase in the length of 
line. The necessity for allowing for the action of the terminal 
apparatus is well emphasised by these curves. 

Fig. 12 shows the relationship between the current at the 
sending end of the line when the receiving end is open and 
closed for various lengths of line. The cable line used in this 
case had 20 lb. conductors, and the line was terminated as before 


Some of the 


at either end by ordinary telephone instruments. It will be 
noticed that at about 20 miles and upwards the current tlowing 
into the cable is practically unaffected by the opening and 
closing of the receiving end, and that this also happens at about 
two miles. The current used for the above tests was at 8C0 ~ 
and practically sinusoidal in form. 


DETERMINATION OF DAMPING CONSTANTS ON 20-LB. CABLE. 


This was done by actuating an ordinary telephone trans. 
mitting circuit by a steady musical note, and then observing the 
ratio of sending and receiving currents on a varying length of 
cable, which could either be shorted at the far end, or closed 
through a known impedance. The appended table shows the 
relation found between the actual C,/O,, and the hyperbolic 
function cosh (la), which is the calculated ratio of С, to C, 
(Where / is the length of line and a the complex attenuation 
constant.) 


Miles. — C,C,. - Cosh (la). ' Error. 
| Far end sh ort-circuited. 
5 1:065 702. | 150237 | -35 per cent. 
l0 | 1385 ' "783 1:3740 - 08 ы 
15 2310 ' 763 23100 (| оо, 
Farend closed through impedance; 22 ohms 0:15 henry. 
10 | 1:302 192 1:2400! me 4-5 per cent. 


1 This flguie is the ratio of receiving end to sending end impedance. 


Considering the irregularity in wave form of a microphone 
produced current, the agreement between theory and practice is 
very fair. The telephone currents actually used were of the 
order of those commonly observed on standard common battery 
junction circuits. By roughly balancing up a treble C singing 
note sung into a transmitter against a sinusoidal alternating 
current of similar frequency placed direct on the junction at the 
transmitting end, and then measuring the latter current on the 
thermo galvanometer, a general idea of the magnitude of the 
talking current is obtained. 

At the sending end of the line and at the junction side of the 
repeating coil, a current of about 5 m.a. and a P.D. of about 
55 volts was observed. In the receiving instrument secondary, 
about 2:4 т.а. with 10 miles, 0:53 т.а. with 30 miles, and 0°24 m.a. 
with 40 miles of 20 lb. cable were measured. There were local 
subscribers’ loops of 150 ohms resistance in connection with the 
above circuit. 


SINUSOIDAL CURRENT PRODUCERS. 


Considerable difficulty has been experienced in obtaining a 
steady sinusoidal current of the frequencies required for tele- 
phone measurements. Arrangements depending on the reaction 
of transmitters and receivers have been tried, but without satis- 
factory results, as the waves are not by any means sinusoidal, 
and it is impossible to obtain the requisite steadiness. At 
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present there appears to be no machine of a reasonably small size 
on the markets for which the makers will give a sutticiently 
definite guarantee at the frequencies required. 

As an example of the difficulty experienced, Fig. 15 is an 
oscillogram taken with such a machine of the wave-form on a 
non-inductive load. The suppliers were under the impression 
that this machine would give a closely sinusoidal wave-form. 
The machine used at present is a small inductor alternater. 
having an armature built up of ordinary slotted stamping, and 
gives а frequency of 800 ~ at 960 r.:p.m. ‘The output is small. 
but the wave is a very fair one, considering that no special 
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shaping of the teeth was attempted. Fig. 14 is an oscilloziam 
from this machine. 
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Wave FILTER. 


In order to purify the wave-form for very precise measure- 
ments the peculiar property of the periodic loaded line already 
referred to, and mentioned by G. A. Campbell’ in his paper 
on loaded lines, has been utilised. By building up an artificial 
line, consisting of four or five sections, each associated with a 
condenser, inductance and resistance coils, it is found possible 
to practically abolish all upper harmonics and to leave the funda- 
mental frequency desired. A wave filter of this description 
requires no tuning, and is safe over a considerable range of 
frequency, but naturally introduces a certain amount of loss. 


Power MEASUREMENTS. 


The measurement of the energy absorbed by telephonic ap- 
paratus under working conditions presents considerable difficulty. 
The amount of energy is frequently exceedingly small, perhaps 
a few microwatts only, and is always a very variable quantity. 
At the date of writing this paper the authors are unaware of 
any instrument directly indicating small fractions of a watt, 
which could be included in the receiver circuit of a telephone 
without radically changing the circuit conditions. Ап ironless 
two-coil wattmeter of the requisite sensibility offers a series 
impedance of many thousand ohms, and is, of course, quite 
inadmissible on that account. А thermal method seems to be 
the only alternative, and the hot-wire voltmeter method, due, 
the authors believe, to Mr. M. 
some success. The connections are shown in Fig. 15. The in- 
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strument used to indicate the vector sum and difference of 
potential was a Duddell thermo galvanometer, operating with 
a 100-ohm heater. As only one such instrument happened to be 
available, it was necessary to employ a reversing switch to 
change the sense of the P.D. component. Switching arrange- 
ments were also provided to permit of current and P.D. measure- 
ments to be made independently, and to calibrate the galvano- 
tneter when required, by continuous current. Some difficulty 
was experienced in finding a suitable transformer for this work, 
presumably on account of complications occasioned by iron losses 
at the moderately high frequencies used to imitate speech cur- 
rents, and also by variations of transformation ratio. Ап аіг- 
core transformer would probably have been a cumbrous and 
costly piece of apparatus, for it had to be borne in mind that, as 
the secondary winding was across the telephone circuit, a high 
inductance was imperative. A toroidal coil having a core com- 
posed of iron wire of about No. 40 S.W.G. was finally adopted. 
The dimensions of this core were approximately 114 cms. 
external diameter, sectional area 7 sq. cms., depths 5 cms. The 
two windings had about 2,000 turns and 100 turns respectively, 
and the ratio of transformation experimentally determined 
ranged from 965 to 19'3, according to the number of secondary 
turns employed. А series of preliminary tests was made with 
the above described combination, using artificial loads made up 
of known non-inductive resistances, capacities, and inductances; 
and the results, though not of a very high order of accuracy, 
were yet encouraging when the difficulties were considered. The 
thermo galvanometer, as mentioned previously, when worked up 
to its greatest sensibility, was found to be extremely sensible to 
outside disturbances of various kinds, and much trouble was 
experienced from leakage and capacity currents in the test 
circuits. When the frequency is even no higher than 800 ~ 
the term ''non-inductive," as usually applied to resistances, 


1 Phil, Mag., vol. v., 1903, p. 313. 


B. Field, was employed with | 


requires qualification; and unless care be taken very erroneous 
conclusions may be arrived at. Some results using this apparatus 
are appended :— 
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Test of sending end impedance of 30 miles of ZO lb. paper 
telephone cable, far end open: — 


Power Phase 
Current, Watts, factor. angle. Impedance. ~ 
0:00658 0:0163 071 44° 48' 552 ohms 810 


This is in good agreement with the theoretical estimate of the 
impedance of this class of cable, viz., 550 ohms and phase angle 
45°. <All the above-described tests were made with current sup- 
plied by the small inductor alternator previously referred to 
using its natural wave-forin. 

In these days of the sovereignty of the two-coil wattmeter one 
scarcely cares to mention the three-voltmeter method, but as a 
matter of fact this method was found very convenient for certain 
measurements of the efficiency of induction and repeating coils. 
The instrument used was an Ayrton-Mather electrostatic volt- 
meter having a readable range of about 1-10 volts. By switch- 
ing over quickly into the requisite positions on the circuit quite 
consistent readings could be obtained. Ап excellent point in 
favour of this voltmeter in connection with telephonic measure- 
ments is its negligible working current. 

It is a little disconcerting to find that the efficiency of con- 
version between the primary and secondary circuits of a tele- 
phone is of the order of 1 per cent., though when used as an 
ordinary transformer, at about 800 ~ passing a current of a 
few milliamperes, the efficiency of the best type of induction 
coil is quite high, viz., about 72 per cent. The low efficiency in 
the iormer case is, of course, due to the large constant com- 
ponent of the current in the primary. А slightly higher 
ећсіепсу was found for a coil of the toroidal pattern, but, 
unfortunately, improvements in the direction of a closed mag- 
netic circuit have not so far proved feasible for induction coils. 

The authors have also applied the three-voltmeter test to the 
determination of cable constants at working frequencies. This 
method seems to have been used to some extent by Dr. Breisig, 
of the German Telegraphs, who, however, employed apparatus 
of a special kind to measure the phase of the entering current. 
In the experiments made in the National Telephone Company's 
laboratory the cable line to be tested was connected to the high- 
frequency generator through non-inductive resistances inserted 
in either leg, and the watts, current, and voltage observed when 
(1) the distant end was open, and (2) when same was short- 
circuited. From these two sets of correlated readings the im- 
pedances at the sending end are specified completely as vectors, 
and thence the four constants R, L, S, and C may be deduced. 
As experiments in this direction are at present only in their 
initial stages, the authors are unable to say much about them. 

Cables of the ordinary telephone types are notable chiefly for 
their high copper resistance, very small inductance, and high 
insulation; consequently the evaluation of the inductance and 
leakage constants depends on the possibility of very accurate 
phase measurements correct to a few minutes. "This is a matter 
of considerable ditficulty, and the examples given below must be 
regarded as trial endeavours :— 


| 
Impedance. | | 
| 


Line. с, R. C. 8. 
End open. | End S.C. 
AERE i 


і 


10 m. 201b. stan- | 
dard e... 4095—54°90' 657 —9XP 18") 82:4 


Е 

| 1'112x 10-6 ane | 750 
10 in. 201b. arti- | | 
! 1 


0:0510 


ficial +s... . 495—517 28' 614— 36^ 6°) 010, 00624 
| 


| 


— С 00020 p 750 


Currents used were from 6 to 10 m.a. with P.D.s of 2 or 
3 volts. The figures for resistance and capacity differ very 
slightly from what would be obtained by direct-current measure- 
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ments. The constants L and S in the case of the ZO lb. cable 
are possibly doubtful, owing to the phase-measuring ditliculty 
referred to, but there is good reason to believe that there is à 
very considerable reduction in the effective insulation of paper 
cables at telephonic frequencies. It is hoped that further in- 
vestigation will lead to more precise results. 


TELEPHONE LINE EQUIVALENTS EXPERIMENTALLY OBTAINED BY 
MEANs OF Voice Tesrs. 


The National Telephone Company were perhaps the first Eng- 
lish telephone authorities to obtain any very accurate figures 
for the relative transmission values of various types of telephone 
lines. A series of attenuation constants for all the types of lines 
in use in this country were calculated in July, 1904, from the 
now well-known formule, taking into account the resistance, 
capacitv, inductance, and average leakage, and the results were 
embodied in a table of equivalents, taking a 20 lb. low-capacity 
cable as a standard. The results were experimentally verified in 
December and January, 1904 and 1905, the method for verifying 
being a simple one. "This table of equivalents has already been 
published in Mr. Gavey's presidential address. 

Talk is transmitted over two lines alternately, using the same 
telephone instruments for both lines, one of which is a variable 
standard line and the other the actual line under test. The 
variable standard, which in the laboratory is an actual tele- 
phone cable capable of being varied in length from 01 to 52 
miles, and which for portable purposes consists of an artificial 
cable calibrated against the laboratory standard, is adjusted 
until the talk over both lines as judged by the ear is balanced, 
and the ratio of length of non-standard to length of standard 
gives the equivalent. With practice, variations of very small 
fractions of a mile can be detected. 

An endeavour has been made in this paper to apply to tele- 
phony the systematic methods of research and investigation 
which have practically developed the heavier branches of elec- 
trical engineering into exact sciences. The subject is a large 
one, the conditions generally exceedingly complex and variable, 
and the literature dealing with the experimental side decidedly 
scanty. Of mathematical discourses on wave propagation in 
cables, &с., there are plenty, but of a nature which does not 
appeal to the engineer. Prof. Kennelly has so far perhaps made 
the most practical effort to grapple with the theory, and all in- 
terested in this form of A.C. transmission owe a debt of 
gratitude to him. 

In conclusion the writers of this paper would ask the electrical 
engineering profession not to regard too severely any looseness 
of expression and nomenclature to be found therein, as at the 
present moment the subject is scarcely more than just opening 
up. They desire also to express their indebtedness to the 
National Telephone Company, and especially Mr. Gill. It is 
their policy in providing at considerable expense the necessary 
apparatus and facilities that has enabled the authors to carry 
on the investigations embodied in this paper. Thanks are also 
due to Messrs. Aldridge, Coote, and Styles, who have rendered 
valuable assistance in many of the investigations. 


The approximate scale of the oscillograms as reproduced in 
ELECTRICAL ENGINEERING is as follows :— 
Amplitude: 74 milli-amperes per mm. 
Time: Figs. 1, 2. 6. and 7, O'0004sec. per mm. 
Fig. 5. 0O'0013sec. per mm. 


DISCUSSION 
May Oth. 


Mn. ALBERT CAMPRELL (National Physical Laboratory) con- 
gratulated the authors on presenting such an interesting paper. 
With regard to the oscillograms of vowels and consonants, he 
thought a good deal of light could be thrown on such diagrams 
bv a study of linguistic phonetics, a science which, he said, was 
almost absolutely neglected in this country. A small point in 
the paper interested him very much, and that was where the 
authors stated that there must be a very considerable reduction 
in the effective insulation of paper cables at telephonic frequen- 
cies. In this connection he would like to refer to experiments 
carried out not long ago on cellulose in an air-dried condition 
and in an oven-dried condition, such as was used in cables. It 
was found that in the air-dried condition, where there was а 
considerable amount of moisture present, the cellulose had а very 
much larger resistance for low frequencies than for high fre- 
quencies. This result had been corroborated by experiments by 
two French scientists on the electrolytic resistance of dilute sul- 
phuric acid. Tested at one million oscillations per second, it 
did not give the same actual resistance. as with ten million 
oscillations: the resistance went down as the rate of oscillations 
went up. He thought, therefore, that the reason of the result in 
the case of dry cables was that the moisture was never actually 
got out of the cables until the cellulose was actually burned. 


Mr. Campbell then. showed an experiment which, he said, al- 
though not closely connected with the subject of the paper, was 
interesting in showing some efforts made to get quantitative 
measurements of noise or sound. In order to measure in a 
sensitive manner the small alternating voltages in microphone 
circuits а solid back microphone М was put in series with an 
8-volt battery B, and the primary Р of an induction coil of high 
transformation ratio (about 1:500). The secondary circuit of this 
transformer was connected with a reflecting electrostatic volt- 
meter reading up to 10 volts. When various notes were sung to 
the microphone the deflection. of the voltmeter indicated the 


voltage produced. It was shown that the arrangement was 
enormously more sensitive to notes of certain pitches than to 
others, two points of strong resonance occurring between fre- 
quencies of 500 and 2.000 ~ per second. As it is well known 
that a telephone receiver also shows points of resonance, it 
appears surprising that speech can be so well transmitted. 

Mi. J. E. KiNcsBURY (Western Electric Co.), in expressing in- 
debtedness to the authors of the paper, also included the 
National Telephone Co. for allowing such a record of costly 
and prolonged work to be published. Perhaps. also, he would 
not be far wrong in mentioning Mr. Gill in the same connec- 
tion. ‘The paper was a very deep one, and was, he would at 
once admit, very much beyond auything that he could attempt 
to criticise. All he could hope to do was to say a little оп the 
fringe of the subject. АП these investigations had to deai with 
the transmission of speech, and the transmission of speech was 
obviously best considered by realising what speech itself was 
and what telephone instruments and lines had to do. Speech 
was generally divided into two elements, consonants and vowels, 
and it was assumed that a consonant was something 
definite and that a vowel was something definite. Mr. 
Cohen had shown that one transmitter would give a more clearly 
marked definition of a consonant than another transmitter, and 
this was an important statement in itself, provided the definition 
of the consonant was not obtained at the expense or to the 
detriment of the transmission of the vowel. In his view, vowel 
power was everything and consonant power comparatively 
nothing--a consonant, in fact, did not exist; it was merely 
a conventional name; it could only be pronounced by the aadi- 
tion of a vowel. He did not think that it could be said that 
there was апу point where a consonant could be said to end and 
a vowel begin. Mr. Cohen had referred to the interval of 
quiescence. His own view was that this was not so much a 
boundary line between a consonant and a vowel, as a breathing 
break between the start and finish of the vowel. The ascillo- 
grams in the paper were graphic proof of the accuracy of Von 
Mever's expression of opinion. that "the explosive t" is 
necessarily followed by a breathing sound, which, when a vowel 
is the next sound, intervenes as a hiatus." The best definition 
of a consonant sound-it he might use the term—was one written 
some eighty years ago by Dr. Arnott (** Elements of Physics of 
Natural Philosophy,” Fifth Edition, 1853), who said, regard- 
ing consonants, that they ''appear, then, not so much to be 
sounds, as distinguishable manners of beginning and ending 
sounds,” and if it were realised that all the marks on the 
oscillogram were actual sounds, that they were all vowels and 
that the consonant was something which was not there—which 
sounded an lrishism, but was not so bad as it seemed—that 
was the idea he wished to take. "Therefore. if the line of 
investigation taken up was to adopt those methods which best 
transmitted the complexities of the vowels, it would aid the 
comparatively simple work of the consonants. In this connection 
he would draw attention to another extract, f.e., from John 
Hullah's ** Address to Speakers" (1874). He said :—'' If there 
be any maxim more frequently or more urgently commended to 
your readers and speakers than another it is this--' Take care 
of the consonants; the vowels will take care of themselves.' 
Like many other maxims, this contains not merely that mixture 
of a lie which Lord Bacon tells us ‘doth ever add pleasure,’ 
but so large a mixture of it as almost to neutralise whatever 
truth it may contain. Take care of the consonants by all 
means; they are the bones of speech: but take none the Jess 
care of the vowels, for they are its flesh and blood, without 
which consonants are but dry bones—void of beauty as of lite.” 
His own view in regard to speech transmission was that con- 
sonants could he practically disregarded if they would take the 
flesh and blood of the vowels; adapt the lines and instruments 
so that they will transmit under the most favourable conditions 
the vowel sound, and the consonants would take care of them- 
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selves. Then would improvements follow from such papers as 

the one read that evening.: | | | 

Major №. A. J. O'Meara, R.E., C.M.G. (Engineer-in-Chief to 

the Post Oflice), after expressing his appreciation of the paper, 
said that the Post Office engineers had been very interested in 
the problem of telephonic transmission, especially since 1900, 
and the result of many of their investigations had already been 
published in the Presidential Address of Mr. Gavey in 1905. 
Untortunately, he personally had not been closely associated 
with the experiments which had been carried out at the Post 
Office during the past five years, prominent among which were 
experiments between Liverpool and Warrington. There were, 
however, many officers of the Post Ottice present who had taken 
part in these experiments, and he thought it desirable that they 
should give their opinions first hand. He had been very much 
interested in the oscillograph diagrams, and it might be worth 
while mentioning that some time ago, when the Post Office had 
one of its unfortunate differences with a Corporation, he found 
it very useful to produce oscillograph diagrams to explain to 
the magistrate the difficulties of telephonic transmission. Оп 
these occasions many questions were asked by people who did not 
understand the matter very clearly, and a picture appealed more 
clearly to them. Не only wished he had had something in the 
nature of the models shown by the authors; they might have 
been more useful still. His position was somewhat similar to 
that of Sir Oliver Lodge, who was asked-—in а room not far 
away—what happened to an electric wave when it met a moun- 
tain. and his reply was, “Ask me another." Не felt that the 
oscillograph diagrams in the paper would be of the same assist- 
ance to the designers of telephone instruments that indicator 
diagrams had been in connection with prime movers. It had 
been known for a very long time that telephone apparatus was 
not very efficient, but they were in the unfortunate position of 
having to place something in some layman's residence which re- 
quired a very little amount of intelligence on his part to use. 
Jf people understood these matters a little more clearly, more 
eficient apparatus could be used. As regards the information 
that had been compiled by means of the measurements in the 
paper, the Post Office had already put some of it to practical 
use. Schedule 3 of a very important agreement between the 
Post Office and the National Telephone Co. was largely based 
on the results of these experiments. Further, the Post Office had 
every intention to make full use of this information. 

MR. J. Errox YovNa (Eastern Telegraph Со.) said that having 
been engaged in the research laboratory at Electra House in 
connection with the submarine cable companies, he was naturall 
very much interested in the paper, for it showed how much Mid 
could be done on artificial lines without any disturbance from 
neighbouring lines, although such disturbance had been experi- 
enced even on artificial lines when two investigators were at work 
at once. He was glad to notice that the authors, in the ap- 
pendix to the paper, had adopted Dr. Kennelly's nomenclature 
of hvperbolic functions, which was so much easier than that of 
Heaviside's; also that they used the terms *'sending end’’ and 
“receiving епі’ impedances. This notation of impedances ought 
to be sanctioned by the Institution, as it was becoming sanc- 
tioned by custom. "The sending end impedance was the ratio of 
the volts actually impressed to the amperes impressed, and the 
latter was the ratio of the volts impressed to the amperes re- 
ceived, each having its appropriate angle, and it was the latter 
quantity which was being dealt with in observing attenuation. 
He had had the privilege of doing some research work at 
Electra House which was on the lines of that carried out by 
ihe National Telephone Co. at their laboratory, and it was 
verv satisfactory to find that what had been done in the sub- 
marine cable investigations with the a.c. formula was borne 
out in practice and in a simpler way than had been expected. 
For instance, the propagation of signals, reduced practically to 
the attenuation of a single fundamental frequency which worked 
out in absolute agreement with the sine waves assumed in the 
formule. In his problem there was only one important fre- 
quency to deal with, and no more. Similarly, the authors of the 
paper had found that the attenuation of a particular frequency, 
say 800, was a sort of measure of the efficiency of the telephone 
circuit. Dr. Kennelly, at the St. Louis Congress, said :— It 
is hizhly probable that the limiting length of circuit over which 
telephony is commercially possible is that which has a certain 
definite receiving end impedance at a certain standard sinu- 
soidal frequency, whether the circuit be overhead or under- 
ground, mixed, loaded, or natural, and after variations in 
the sending end impedance have been taken into account." 
Mr. Gavey, also, in his Inaugural Address last season, expressed 
а similar view, and laid it down that the limit of speech 
was fixed by attenuation or volume rather than by distortion 
or articulation. He ventured to submit, however, that the 
foregoing really has reference to circuits in which the leakage 
was negligible. As he had made some actual experiments, he 
was sure that sufficient attention had not vet been devoted 
to the application of systematic non-inductive leaks to tele- 
phone circuits. There appeared to be too much tendency 
to look askance at leakage, and relegate the theory of distor- 
tionless circuits to the limbo of abstractions. In the distortion- 
less circuits all the frequencies were received with equal attenua- 
tion when the leakage had a particular value. The actual 
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theoretical value, however, diminished the volume too much. 


The proper leakage was a sort of compromise between the per- 
fectly dıstortionless value and the perfectly insulated circuit. 
It was to the adoption of this critical leakage value that he 
would like to ask investigators to direct attention. It was 
probably in the order of a few tens of thousands of ohms per 
mile or less. It would be very interesting to hear of any data 
of improvement due to weather leakage: probably it was 
counteracted by polarisation and disturbance effects. In this 
connection Mr. Campbell had made a very interesting remark, 
and Mr. Cohen had also referred to it, viz., that if the leakance 
is measured with alternating current, it had a very low value. 
But he submitted that that was not the leakance, but was 
caused through polarisation or absorption, and was not anything 
in the nature of discharge to the line which was the usual effect 
of leakage. It was a sort of electrolytic effect. There were 
two published patents for this application of leakage, viz., one 
by Sir Oliver Lodge and the other by Jacques. In the former 
1t was for cables, and in the latter also for overhead lines; but 
so far as he was aware, there had not been very much done in 
this direction. Не felt sure that leakage would help telephon- 
ing over submarine cables. With overhead lines it was possible 
to insert Pupin coils and dispense with leakage. If the measure- 
ments were made with a pure sine wave, they were not dealing 
with distortion at all, the wave being of only one frequency, and 
the terms had only one meaning. The best plan was to plot 
the curve of rise of attenuation with frequency, as the authors 
had done in some cases. This took into account everything that 
we required to complete our information as to the circuit. 
The result of the experiments at Electra House was that the 
barretter methods were not very suitable for the low frequencies 
that had to be dealt with. These experiments eventually led up 
to a new method by Mr. Davies, which would form the subject 
of a paper before the Institution. He would like to ask if any- 
one had tried the effect of the magnetic shunt on the telephone at 
the receiving end, as it was now used very much in submarine 
telegraphy. 

Mr. JOHN Gavey, C.B. (late Engineer-in-Chief to the Post 
Office), said there were so many points in the paper that it 
would only be possible for him to refer to a very few. In the 
first place, he was very much interested in comparing the 
o3 ilograms in the paper with those he himself had given in 
1905. At first sight they appeared not to be much in agrce- 
meat, but on closer examination it would be found that really 
they were of the same type. Не should say that the oscillo- 
grams taken by the author were taken on a more rapidly 
moving plate than those taken at the Post Office; hence the 
detail came out more distinctly. In reference to the question 
of consonants and vowels, he thought that some of the 
oscillograms shown by himself in 1905 were necessarily a com- 
bination of consonants and vowels. He did not observe an 
interval in his oscillograims, but this might also have been due 
to the lower speed of the falling plate. He did not gather from 
the authors what frequency they would adopt in designing 
telephone lines; would it be 700-800 or 1,0C0-1,600? On this 
point he thought there was a question of very great interest. 
It occurred to him that the question of lines for overhead or 
underground might be dealt with on a mathematical basis, and 
so far such improvements as had been made in the transmis- 
sicn of waves with lines had all been based on mathematics. 
He was not quite certain that it was possible to adopt a 
wholly similar method in improving the telephone either as a 
tronsmitter or a receiver. It must be borne in mind that our 
senses, whether sight or hearing, implied something more than 
a mathematical, optical, or oral instrument. For instance, in 
looking at a distant object, mathematics would tell that that 
object subtends to a certain angle, but if спе compared the 
result of a photograph of a distant ship, for instance, with 
the effect impressed upon the mind by a visual examination of 
the ship, the two results were different. A photograph of a 
liner at a distance of half a mile or a mile would show it as 
a cock-boat, and it was impossible to form, from an examina- 
tion of the photograph, апу idea of the size of the ship. When 
locking at such a ship with the eve, some unexplained sense 
came in that enabled a more or less accurate judgment to be 
formed as to the size of the ship. The same thing applied to 
hearing. With a musical instrument. the vowel would depend 
entirely on the oscillations and on the harmonics, and without 
a more or less accurate reproduction of the harmonics there 
would not be an actual reproduction of the sound that was 
being listened to. But with the ear it was a different thing. 
We had to listen to speakers of all kinds, those with clear, dis- 
tinct. voices in which all the harmonics were apparent, and 
speakers who spoke as if thev had their mouths full of some 
plastic substance, and no harmonics were perceptible, and vet 
the articulation was obtained in both cases. and we understood 
perfectly what was said. He thought that telephone users 
got somewhat the same results on long-distance lines. With 
extreme lengths there was no doubt that even more of the 
harmonics were cut off than had been represented in some of 
the diagrams and curves in the paper, and vet with the very 
extreme length of line over which it was possible to get articu- 
lation. the skilled telenhone user, at all events, did not miss 
articulation, but could hear perfectly what was said as long as 
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there was sufficient volume. He only mentioned this because, 
useful as the mathematics of the telephone might be, we 
wanted to master certain other factors betore it could be hoped 
to improve the telephone very largely. "There was also another 
difliculty to be borne in mind. The telephone had to meet 
extremes of conditions which no other piece of apparatus 
had to do. lt had to speak clearly from one room to another 
at one moment, and in the next with the same instrument it 
was expected to speak with equal facility over a line 1,000 
miles in length. Не would like to ask the authors whether 
he understood them to mean, in the section of the paper headed 
'" Highest Important Frequency in Telephone Waves,” that there 
would be no speech whatever over sixteen to twenty miles of 
20 lb. cable line when the balancing inductance was spaced at 
four-mile distances. 

Mr. COHEN: Yes. 

Mr. Gavry said this was really extremely interesting, be- 
cause, on the other hand, with the unloaded line speech was 
obtained up to fifty mules. They all knew that it was im- 
possible to neutralise the effect of capacity by lumping in- 
ductances at long distances, but he should hardly have ex- 
pected that this luinping of inductances at spaces ot four miles 
would have had such an effect. It might be interesting to 
know that, as the result of a number of experiments made by 
the Post ОШсе on loaded lines some half-dozen years ago— 
loading the underground trunk lines that were then being laid-— 
the conclusion was arrived at that if the inductances were 
spaced at distances of two miles very excellent results were 
obtained, and it was gratifying to find that the mathematical 
results obtained by the authors of the paper gave about the 
same figure. In the loading of lines there were two factors 
to be taken into account: the closer the spacing the more dis- 
tortionless the wave; on the other hand, they might space so 
closely that it would be better to use a larger conductor and 
to do away with the loading. This might apply more exclu- 
sively to overhead lines than to underground. 16 was a very 
nice point, in reference to overhead lines, whether loading 
was advantageous, and whether, on the other hand, it would 
be an advantage rather to increase the gauge of the wire. 

Mr. J. G. Нил, (Engineer-in-Chiet's. Department, General 
Post Office) congratulated the authors on having tackled some 
of the most abstruse problems in the whole range of telephone 
transmission, and agreed that the whole of the telephonic 
world owed a debt to the National Telephone Company for the 
ioneer work ihey had done in connection with this subject. 

ferring to the table giving the percentages received up to 
the eleventh harmonic, it would be interesting to have a 
little more information as to the mean of these percentages. 
He took it that they were useful in so far as they represented 
the distertion of the impressed wave, t.e., the voice impressed 
bv the speaker; but it seemed to him to be very doubtful if 
this result were really obtained. It also appeared that there 
was a certain amount of distortion introduced by the diaphragm 
of the transmitter, and this was also made evident by Mr. 
Campbell's experiment. It was also seen that there were dif- 
ferent forms of wave, so that reallv the electrical wave im- 
pressed on the circuit was practically not the voice of the 
speaker, and it was quite possible that any subsequent distor- 
tion might be such as practically to bring back the voice of 
the speaker to what it should have been originally, and it 
was on this he would like a little more information. А little 
more information would be appreciated with regard to the 
"highest important frequency in telephone waves," to which a 
section of the paper was devoted. The average engineer would 
be glad to know if it were to be taken that harmonics with a 
frequency above 1,600 could be dispensed with. It was in- 
teresting to note that Mr. Hayes assumed from his experi- 
ments that the highest important frequency was 2,000 or over. 
Others had used 750 to 800 frequency. If 1,500 were the 
highest important frequency, then something less than 750 
must be assumed as the mean, because it was one of the 
features of harmonics that successive harmonics gradually be- 
came less and less in intensity. With a maximum frequency 
of 2,000, Dr. Kennelly had pointed out at the St. Louis Con- 
ference that the average would be nearly 800, and this was 
generally admitted to be borne out by experimental results. 
In connection with the determination of damping constants on 
20-1. cable, he drew attention to the following statement in the 
paper :—*'' The constants L and S in the case of the 20.lb. cable 
are possibly doubtful, owing to the phase-measuring difficulty 
referred to, but there is good reason to believe that there is 
& very considerable reduction in the effective insulation of 
paper cables at telephonic frequencies. It is hoped that 
further investigation will lead to more precise results." Read- 
inz this in conjunction with the tables given, he wondered 
whether that had been taken into account in calculating these 
percentages of error. The point appeared to him to be im- 
portant, because, from results of Continental observers, the 
error had been put at 20 per cent. With regard to Figs. 11 
and 12, he asked whether terminal impedance had been taken 
into account, and had any observations been taken on this 
point. Although the paper afforded valuable information as 
to the possibilities of improvement in design, it seemed to him 
that, notwithstanding this, the voice test must still be relied 
upon as the mainstay of telephonic transmissions, because by 


that test it was possible to reproduce actually in practice all 
the conditions of the problem which are required to be met. 


May 16th. 


Mr. W. DvupDELL said that the Authors had been very properly 
honoured by the institution in receiving a premium tor their 
valuable paper. lt was а great pleasure to him to see that the 
Authors had been using very similar methods to those he had 
proposed in his Hoyal Institution discourse last year on 
"How to Improve Telephony." He hoped that tnis le.- 
ture had = stimulated them to press on in their research; 
he knew that it had not started them on it, because 
they were at work on the subject betore. Mr. Duddell 
then exhibited some oscillograms of vowel sounds that he had 
taken. ‘The-simplest of these, he pointed out, was ''oo" ina 
word like coo. dt was almost a sine wave, but the slightest 
alteration of the cavity of the mouth added a slight notch on 
the curve, which might occur at almost any point of the curve, 
although the sound seemed just the same. Dealing next wih 
consonants, Mr. Duddell exhibited ап oscillogram of tue 
"explosive b” at the beginning of “ba.” The puff of air was 
clearly visible. ‘There were grooves of oscillation dying down. 
then a transition period, and finally the vowel a. One of the 
most ditticult letters in telephony was the hissing part of the =, 
because the frequency was so high, and for the same reason it 
was ditlicult to get a good record of it. "The best one he couid 
get showed oscillations at the rate of about 1,500 a second. 
Continuing, Mr. Duddell said he had M hopes that he 
might be able to learn the = alphabet, so that һе 
might read anything recorded by oscillograms in this way. 
He next showed a long record, which he had made for a 
special purpose, that might eventually have an interesting and 
practical use in telephonics. lt was the record of the song, “A 
Little Piece of String," in a girl's voice. The difference between 
this record and the others shown was that one-half of the film 
had been filled in black and the other left transparent. When 
this was drawn past an aperture through which a strong beam ot 
light was being passed, the amount of light passing through Ше 
slit would depend upon the amount of black film and the amount 
of transparent film. The light thus varied according to the 
sound, and if it were caused to fall on a selenium cell it was 
possible to reproduce the actual sounds again. The effect was 
verv faint, but still it was quite workable. lt was a sort of 
optical phonograph. Mr. Duddell next pointed out that the 
curve 7a, marked ''closed ”? (ELECTRICAL ENGINEERING, Мау loth, 
p. 840), was inverted. Coming to the question of power measure- 
ments, the speaker said that, in connection with some measure- 
ments on the resistance of the electric arc, he had had to use 
the 3-voltmeter method at very high frequencies. He had found 
it so successful for measuring power at frequencies of 1C0.49 
to 120,C00 that he thought it a better method than the one 
suggested bv the Authors. Some time ago he had lent Mr. 
Cohen a high-frequency alternator which had not anything like 
a sine wave (it was not the one referred to in the paper), 
but luckily since then he had been able to modity it so as to cet 
500 or 6CO frequency, and really a very good sine wave with a 
certain amount of power. "The alternator described in the paper 
had an output of one or two watts. He had now an alternator 
that would give about 20 to 50 watts, with 5С0 or 600 frequency, 
and was quite a small machine. He had in the past made an 
alternator for 120,000 frequency very much similar in principle 
to the one the Authors were using; it gave the same type of 
wave form as they had shown, but not quite so good, because 
the air-gap was not so long. He thought the “wave filter " one 
of the most important things the Authors had described. It 
would enable them to use a bad wave form alternator for a hi:h 
frequency, for it was very dillicult at high frequencies ifor 
instance, at 15,000 oscillations a second) to sort out the uprer 
harmonics and get a good wave for experimental purposes. The 
next point he wished to refer to was the measuring of small 
alternating currents. In 1904 he read a paper before the Physi il 
Society in which he described the thermo-galvanometer to which 
the Authors have referred. Subsequently he was asked by the 
French Posts and Telegraph Department to give them ап ойі 
lecture on the measurement of small alternating currents. A 
that date he went into the various methods, using the bolometer. 
the thermo-galvanometer, and the expansion of wire and therm- 
couple methods of measuring small alternating currents, and 5° 
prepared a large number of tables. The reason he referred 19 
this was because of the question of the lamps. For that pier 
he was using lamps for measuring these small alternating cur- 
rents in a method not quite the same as the Authors wer 
employing, but one used by Professor Kennelly in his pap. 
He wished to refer now to the question of using iron wir 
instead of carbon in these forms of barretters. Iron wire hai 3 
very peculiar property that at a certain temperature its resist 
rose very rapidly, and it made an extremely sensitive instrumens: 
if one had the measuring current through it adjusted to ver 
near the critical value. At that date, he had made some om 
parisons of the sensibility of a very fine platinum wire (one oi the 
Wollaston wires, which it is almost impossible to handle) ед] 
in a vacuum. with an ordinary iron wire about 08 of а mi! in 
diameter sealed їп vacuum, and two regular telephone ]зтг= 
(опе 12-volt and one four-volt, the four-volt lamp being 3 
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very small one kindly supplied by Mr. Күс: With 
the platinum wire, 0187 milliampere, either direct ог 
alternating current would give а detlection of 250 milli- 
metres at a scale distance of one metre. With the iron wire he 
could measure 0°845 of a milliampere. With the 12-volt lamp 
he could measure 2°47 milliamperes, and with the 4-volt lamp 
2°85 milliamperes. All these results were taken with the best 
bridge current through them, because when using а bridge 
current, which was the method used by Dr. Kennelly, Rubens, 
and others in measuring small alternating currents, it was neces- 
sary to use exactly the right bridge current, or else one had not 
the maximum sensibility. One might think that by putting 
more battery power on the bridge, one obtained more sensibility, 
but as a matter of fact, as these small filaments got hotter and 
hotter, they radiated more rapidly. The iron wire was very 
stable, and was more sensitive than the lamps he had used, and 
was very much more convenient to use than any form of 
platinum-wire barretter, because the burning out current was so 
very much higher. He had'succeeded in making a pivoted in- 
strument, which could be used by telephone engineers for the 
measurement of these small alternating currents. The instru- 
ment had a resistance of about 65 ohms, and it took about 16 
milliamperes to send the needle right across the scale. He had 
great hopes that such an instrument, put on the end of a 
telephone line or used for testing, might be of great use, because 
it saved any trouble of galvanometer spot adjustments, &c. He 
hoped to be able to get the sensibility higher, but I was not. 
very sanguine about that. He also inquired of the Authors 
what was the resistance of the iamps they used in their tests 
for the bolometers, and what current they took to give 250 milli- 
metres at a metre, so that the power taken by their lamps in 
their method could be compared with the power taken by the 
lanips he and other experimenters had been using, and thus a 
common basis of comparison for the sensibility of all these 
instruments might be obtained. Mr. Duddell then showed on a 
screen the actual waves at the sending and receiving ends of an 
artificial line when he spoke into a transmitter, and, at the end 
of the discussion, different members’ voices and intonations were 
compared in this manner. 

Mr. J. E. TAYLOR referred to the fact that a great deal of 
distortion was introduced by the diaphragm of the microphone 
and the transmitter as а whole, and in the receiving instrument. 
There was a-great probability that much of this distortion might 
be removed, and then the fee distortion would no longer be 
negligible. He thought, therefore, that it was not wise for 
telephone engineers at present to ignore the distortion produced 
by the line; the formula of attenuation, upon which a good 
deal of stress was laid, ignored altogether the effects of distor- 
tion. He had had occasion in one or two instances to investi- 
gate how much depended upon clearness of articulation. For 
instance, in the Post Office wireless telephone system between 
the Skerries and the mainland of Anglesea there was such a 
very small volume of speech necessarily transmitted, that it was 
only by paying very great attention to the character of the 
transmitting apparatus—by reducing distortion to a minimum— 
that intelligible speech could be conveyed. He understood, from 
Professor Fessenden’s recent articles on the matter of wireless 
telephony by high frequency oscillations, that the clearness of 
the speech which it was possible to get from transmitters de- 
pending on the variations of capacity produced by the vibrations 
of the diaphragm, was extremely marked as compared with 
ordinary telephone transmission. e just mentioned this because 
he rather felt that there was some tendency to ignore the ques- 
tion of distortion in these measurements. Distortion was a very 
ditficult thing to measure, but there was one method which sug- 
gested itself to him. The main cause of distortion was the 
different amount of attenuation produced by different frequencies 
of the transinitting impulses, and if one took the ratio of the 
attenuations on the lowest and highest important frequencies in 
speech, this should give a measure of the actual distortion on a 
given telephone circuit. The Authors’ method of determining 
the highest important frequency was extremely interesting, for 
the curves showed such an abrupt change with a comparatively 
small variation in the amount of the spacing distance of the 
loading coils. That this should be so seemed obvious when it 
was considered that the strength of an impulse was not at all 
determined by what it was going to meet either at the other 
end of the line or some distance along the line; in other words, 
the effects taking place in a certain section or length of a cir- 
cuit were independent of the remainder of tne circuit. There- 
fore, the effect, of the spacing of the loading coils was largely 
determined by the wave-length of the impulses. In this case, 
perhaps, they were only concerned with a wave length on a 
section or some particular given length of the circuit, which was 
determined by the frequency of the impulses transmitted. and 
he thought that the same view of the case applied to this ques- 
tion of whether the distant end of the line being opened or 
closed had any effect upon the transmitting current.» Beyond a 
certain length of line it had no appreciable effect, but before that 
length, in which there was some relation to the wave length, 
there was an effect. On the question of the type of measuring 
instrument used by the Authors, he stated that he had verv 
great regard for the thermo-galvanometer, and also for the micro- 
phone reaction transmitter or generator, as sources of alternating 


current. He understood that the main reason why the authors 
did not use the thermo-galvanometer was because it was too sensi- 
tive. He failed to see that this was a good reason for abandon- 
ing an instrument for laboratory tests, because there was usually 
a way of getting over this high sensibility—for instance, by 
shunting. He had not used a microphone reaction transmitter 
personally for a frequency over 400, although he had seen them 
so used, and they could be built to give something approximat- 
ing a sine curve; for experimental purposes a pure sine curve 
could be sifted out by using tuned circuits lightly coupled to 
one another so as to avoid the reaction of the secondary circuit 
upon the primary, and thereby preventing the effects of reson- 
ance by full play and clarifying the wave. The Authors had 
referred to what they termed a wave filter for achieving the 
same thing in the case of the wave form of a very high fre- 
quency alternator. А few details of this filter would be very 
interesting to many who had not had the advantage of having 
seen the instrument. 

Mr. H. Laws Wess said that it seemed to him that the in- 
vestigations recorded in the paper showed that the early ideas 
as to the requirements of telephonic transmission were pitched 
too high. It was at first thought that it was necessary to repro- 
duce every harmonic and every overtone of speech waves, and 
that led to establishing very high standards ot telephonic trans- 
mission, and that in turn Jed to the use of very expensive line 
plant. Nothing less than 20 lb. copper was considered suitable 
in the early days for underground cables for local work, and the 
weight of copper for overhead work gradually went up with 
distance to 425 lbs. per mile for the New York-Chicago line, 
and in this country at a bound to 800 Ibs. for the London-Glasgow 
line. Few people realised that a speaker by telephone from 
London to Glasgow had the exclusive use for the tine being of 
300 tons of copper, worth at present prices about £30,000. The 
investigations of the Authors went to prove that the high 
standards originally fixed were unnecessary; that it was not 
necessary to reproduce every vibration of speech wave, for it 
was shown that to a certain extent the waves could be flattened 
out and suppressed, and kinked and otherwise distorted, and 
still give good commercial speech. This was not really so very 
extraordinary, because the same thing happened in ardinaty air 
transmission. Ordinary speech was very greatly distorted by 
different people. It seemed to him that the consonant had been 
unjustly depreciated at the previous meeting, when Mr. Kings- 
bury stated that consonants merely served to begin and end a 
vowel sound, and were relatively unimportant; that if we took 
care of the vowels, the consonants would take care of themselves. 
This seemed like saying that the only important part of a man's 
dress was his waistcoat, and that the coat and trousers merely 
served to begin and end his costume. But he thought it was 
a matter of common observation that if we varied the coat and 
trousers and maintained the same waistcoat, very startling effects 
could be produced. "The line plant was by far the greater pro- 
portion of the whole capital cost of a telephone system. More- 
over, while it was possible to go to 10 or 20 different manufac- 
turers for a complete central battery exchange which would work 
perfectly well, they could not go to а single cable manufacturer 
and entrust him with the work of laving out a line system. 
This was not any aspersion upon the cable manufacturer, because 
it was not his business. He remembered a good many years ago 
astonishing a number of telephone people by analvsing the capital 
account of a large telephone system, and showing that 75 per 
cent. of the total capital cost was in line plant. That was a 
company which owned a considerable system of suburban traffic 
lines, so that that was a little. high, but even to-day it was 
very little below 70 per cent for the ordinary local telephone 
system. А day or two ago he checked some very elaborate esti- 
mates for a telephone system from Chicago, and the line plant 
ranged from 61:5 per cent. to 675 per cent. of the whole cost, and 
in the case of the lower proportion a very large cost was allowed 
for buildings. Taking a mean of 65 per cent. for the proportion 
of capital cost invested in line plant, it would be found that, of 
the National Telephone Co.'s plant and the Post Office local 
system, there was a total of £10,000.000 invested in line plant 
to-day, and the Post Office trunk system, which was practically 
all hne plant, was another £2,990,000, making a total of 
£13.000.000. Therefore, the engineering bearing of these in- 
vestigations should demonstrate the possibility of using less 
copper. The capacity of the three-inch duct had been increased, 
partly by these investigations, from 50 pairs to 600 pairs. In 
fact, һе regarded this matter as so important that if barretters 
and oscillographs had to be made of solid gold, and if the in- 
vestigators had to be paid the salaries of Cabinet Ministers, it 
would still be true economy to carry on such investigations. 

Mr. Sypney EvEnsHED (Messrs. Evershed and Vignoles) said 
that although the telephone as an instrument was invented nearly 
thirty-one years ago, it was to-day precisely what it was when 
it was invented, and as a telephone user he could not help 
thinking that the want of articulation was one of the worst 
faults of the telephone to-day from the commercial point of view. 
But the problem of the line was apparently the crux of the 
whole matter. The different frequencies arrived at the other 
end of the line with the wrong amplitudes and the wrong shape, 
and the phase relations were altered. At present Messrs. Cohen 
and Shepherd were doing their very best to find out what was 
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really wanted at the other end of the line. We wanted the 
amplitudes to be big enough, but did we want the phase rela- 
tionship to be the same as when the train of waves started? 
This was a question which turned far more on physiology and 
psychology than electrical engineering. It should be remembered 
that a chord sounded by a large orchestra did not depend tor 
its effect or its pitch in any way on the phase relation of the 
different frequencies of the different instruments, as they all 
started up haphazard. ‘Lnis was a strong argument that phase 
relations were not very necessary to clear articulation in speech, 
and it might possibly help to simplify the problem.’ 

Mr. ALEXANDER HussELL (Electrical Standardising, Training, 
and Testing Institution) said that in the part of the paper deal- 
iuz with the change of wave-form in transmission, the Authors 
had taken the inductance of the line as negligibly small. Consid- 
ering two parallel wires, the minimum possible value of the induc- 
tance was U'6 per mile, and of this inductance at least one quarter 
was stored up in the lines of force in the wires themselves. With 
telephone wires the skin effect was negligibly small, so that 
if the authors had taken 0°16 or 1:1 as the inductance, ‘it would, 
perhaps, have been better. He did not think it would modify 
the results much, however. He thought that Figs. 11 and 12 
were of great value, for they seemed to show that the Heaviside 
theory was substantially correct. The barretter was exceedingly 
interesting, and would be of utility not only in the test 
room, but also on the lecture table. Не could hardly imagine 
a more interesting experiment than to show a class on power 
transmission how the relative values of current sent and received 
varied with the length of the line. He did not quite agree with 


the remarks in the paper about the air-core transtormer. It was 
said to be cumbrous and costly. lIt might be cumbrous, 
but certainly not costly. At such high frequencies, the 


cost of a 10U-watt transformer at a frequency ot 1,000 would 
only be about one or two shillings expended on bell. wire. He 
believed that by making the primary and secondary coils of an 
air-core transformer in the shape of cylinders, the inductance 
coeticients could be calculated with a maximum inaccuracy of 
less than 1 per cent., whilst it was certainly not possible to cal- 
culate the inductance coettcient with an iron core. He regarded 
the method in the appendix as a wonderful piece of mathe- 
matics, in that it made it possible to find the four constants of 
the line, inductance, reactance, and so on, but he agreed with 
other speakers that it would be an advantage if the mathematics 
were expanded. Professor Poincaré had published some im- 
portant work in the Eclairage Electrique at the beginning of 
the vear, giving a very complete theory of the telephone receiver 
and the microphone transmitter. It gave a formula for the loss 
in the eddy currents generated in the diaphragm of the receiver, 
and showed that this modified considerably the working of the 
instrument. Poincaré also pointed out that the effect of 
hysteresis in distorting the wave form was comparatively unim- 
portant—a rather unexpected result. Mr. Campbell had made 
some very interesting experiments last week, showing the elec- 
tro-mechanical resonance that occurred in the diaphragm of the 
transmitter. 'The same phenomenon occurred in the diaphragm 
of the receiver, and Mr. Gill some vears ago, at the Dublin 
Section, showed a somewhat similar phenomenon, when the two 
diaphragms of a humming telephone were placed opposite one 
another. 

Mn. Е. TaNpy (General Post Ottice) said that up to a certain 
length of line some of the higher harmonics could be ignored. 
but it was distortion that limited the speech at the commercial 
limit. As a matter of fact. he thought the commercial limit at 
the present time on a standard cable was from about 45 to 56 
miles, and this limit was fixed, not by the amount of current 
received, but by the fact that the current was distorted; and 
from some observations that he had made on that point it was 
quite easy to increase the electromotive forces in the transmitter 
to such an extent as to get as much as five milliamperes at the 
end of a 100-mile cable. They obtained a curve of which the 
amplitude was represented by the five milliamperes, but it was 
out of shape, and it was that feature that prevented practical 
speech being received. As a matter of fact, the introduction 
of inductance considerably improved the shape of the wave, and 
as a result it was possible to speak over an increased length of 
cable. He therefore thought that we were quite right in putting 
in as much copper as possible, because the commercial limit, as 
he had already pointed out, was not affected by the amount of 
current received, but by the shape of that current. Although 
the Authors had given а good deal of information as to the data 
underiving telephonic speech, he rather regretted that they had 
not cone so far as to eive a little more information so as to 
enable telephone engineers to introduce inductance into the 
circuits more effectively. Up to the present, a great deal of 
work had been done in that direction, but he was not aware of 
апу real information having been given that enabled a deter- 
mination of the right amount of inductance that could be put 
into a working circuit to give the very best result. With 
reference to the efficiency of telephone transformers, it was 
stated in the paper that this was of the order of 5 per cent. 
Was the etlicieney based on the transmitted current. in. the 
secondary circuit, or the received current in the line circuit? 
Returning to the introduction of inductance in telephone circuits, 


| Mr. Evershed is wrong. The next time he goes to church, he should notice the 
unintelligibility of the spoeken responses. — Er. E. E. 


he had made a large number of observations more of a qualita- 
tive than a quantitative character, and had found that the 
inductance actually decreased the transmitted current, but it 
increased the received current under favourable conditions, and 
he also found that it increased the lag. It was rather to be 
regretted that the Authors had not yiven some quantitative 
measurements on these points. Much had been said about the 
consonants. In most of the curves that he had taken, he had 
found that the consonant part was almost invariably connected 
with the vowel portion, and further than that, instead of it 
being a matter of no importance, it was a matter of considerable 
importance, because the amplitude in many cases was greater for 
the consonant part than for the vowel portion. 

Mr. D. Н. KENNEbY (General Post Office) said he had been 

waiting to hear whether anyone would refer to the possibility 
of eliminating the human element at the sending end by the 
introduction of the gramophone as a sending instrument. His 
experiments of using the gramophone to send into the telephone 
had impressed him very much with the possibilities in that 
respect. He would like to associate himself with what Mr. 
Tandy had said as to the extreme desirability of spending money 
in long-distance circuits. On the London-Glasgow heavy-gauge 
line, connected to an almost equally heavy line to Aberdeen, 
speech could be obtained from London to Aberdeen. When the 
line was extended to Inverness, the limit was just reached, and by 
adding on six to ten miles of London underground, say, to 
Croydon, they would then be outside the limit. Similarly. 
direct speech. was obtainable from London to Paris and on to 
Marseilles, but Nice was outside the limit. Taking into account 
all the factors, viz., the commercial factor or cost of the line, and 
the physical factor, and also the expertness of the operator, he 
thought it might be put on record that it was an everyday 
occurrence for commercial firms to transmit trom London to 
Paris as much as 1,200 words in six minutes, and, indeed, they 
complained if for any cause they failed to get through so much. 

Mr. W. J. THoRROWGoop (London and South-Western Нап- 
way) said he had made a good many experiments on telephone 
]ines up to 100 and 150 miles long, and had got very fair results 
with iron wires. These experiments were not уеб completed. 
but the results so far led him to suggest whether, instead ot 
adding inductance coils to the copper circuit, lengths of iron 
wire could not be put in. He thought the use of iron line wires 
for 50 or 100 miles for telephone purposes had not received the 
attention it deserved. 

Mn. Е. Ginn (Engineer-in.Chief, National Telephone Co.) said 
the main thing he wished to draw attention to was that the 
art of telephony had during the past seven or eight years under. 
gone an entire change. He did not think that that change 
was really appreciated, even by telephone men, and it certainly 
was not appreciated by those outside the business. So far as he 
was able to judge, the schools were not devoting апу serious 
attention to the problem of wave propagation. When a student 
left college and entered a dynamo works, or а lighting or 
traction station, he usually was able to carry some of the work 
he had done in the schools right into his work. But when a 
student came from college to first-class advanced telephone work. 
he was able to bring direct very little of his college training 
into “his work. He suggested that the schools should pay more 
attention to this subject, for if they were to measure its value 
by the magnitude of the capital involved, then it was weil 
worthy their attention, Outside those actually engaged in the 
business, telephony was indebted to very few men, especially for 
advance on the mathematical side. Heaviside, Blakesley. 
Pupin, and Kennelly were the only names he could think ot. 
All telephone men woud agree that it was high time that the 
claims of Heaviside were recognised. For a long time Heaviside 
wis ignored; he was even ridiculed a little. But, during tire last 
few vears, he had slipped into acknowledgment in a quiet, unos- 
tentatious way. It was time we let Heaviside know that he 
was recognised, 

Mr. Coues replied to as much of the discussion as time would 
permit, as the hour was already late. Mr. Campbell had stated 
that the decrease in the insulation reactance with alternating 
current had been noticed by him in the case of cellulose, and 
the authors were pleased to have this confirmation. Mr. Camp- 
bells interesting experiment showed that the transmitter 
resonated strongly to certain frequencies. Wien had already 
shown that the receiver resonated, and Heaviside had pointed 
out the line resonance referred to in the paper. With all these 
sources of distortion the human ear must be a very wondertul 
instrument to analyse the residual vibration. It was thought 
that some smail amount of dielectric hysteresis might exist as 
well, and it would be interesting to hear if anvone had attempted 
to estimate the loss from that cause. Mr. Kingsbury seemed to 
think that the consonants would look after themselves if the 
vowels were taken care of. lt was not at all clear, however. 
how far this was true. Take the Welsh language. for example. 
He believed. also that the inhabitants of many mountainous 
countries, such as Tibet, had languages somewhat analogous to 
Welsh. filled with consonant. and vowel sounds which did not 
necessitate the opening of the mouth too much— probably due te 
the cold and windy climates. It must be remembered that, when 
carrying out telephone articulation tests, such consonants as b. 
p. d, t. got mixed up very early in the tests, and that, as the 
IET was rendered worse, the vowels appeared to begin 
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to fail. But, as far as their experience went, it was the con- 
sonants that failed first. Mr. Elton Young had considered that 
more attention should be paid to distortionless circuits obtained 
by leakage, but the problem was very ditterent in telephony to 
that met with in telegraphy. Leakage was scarcely applicable 
to telephone cables. ‘Loo much attenuation was introduced, 
whict could not be compensated by increasing the energy trans- 
mitted as in telegraphy. ‘I'he distortionless condition tor 40 Ib. 
cable worked out at about 400 ohms insulation resistance per 
mile, and attenuation was increased six-fold. In the case of 
10 lb. light conductor cable (say, 190 ohms and 0'Uí m.f. per 
mile), an enormous reduction in insulation was required even to 
approximate to the distortionless state; it involved a leakage 
resistance per mile of about 100 ohms, and a seven- to eight-101d 
increase in attenuation. Supposing that a more reasonabie point 
was taken, say 10,000 ohus, and two frequencies 800 and 
1,6.0 were considered; then the respective attenuation constants 
would be 0'215 and 027 approximately, showing very consider- 
able divergence from the distortionless state, and at the same 
tine a serious increase in attenuation over the highly insulated 
cable. With aérial conductors, the distortionless point could 
be reached at a very much higher insulation resistance. Win 
a 400 lb. circuit, it was 82,000 ohms per mile, and the 
increase of attenuation was only 1'9 times. here might be some 
real improvement in transmission in this latter instance, and this 
was a point upon which the P.O. engineers might have some ex- 
perience. Mr. Gavey had asked as to the speed of the oscillo- 
grams shown in the paper. He thought they were probably taken 
at a much slower speed than those illustrated in Mr. Gavey s 
presidential address. Mr. Gavey had also asked what frequencies 
the author would take in practice as the average and the highest 
important. He put these at 800 and 1,500. Mr. Gavey had 
further asked whether speech was at all possibie with four-mile 
spacings of loading coils: only well-known words and phrases, 
spoken slowly and distinctly, could be recognised by experts. 
Mr. Hill had asked whether the transmitter distortion might 
not counteract the line distortion. This, however, appeared 
almost inconceivable, and, anyway, there was no relationship 
between the two effects, though there might be accidental coin- 
cidence sometimes. Mr. Hill also asked whether many oscil- 
lograms showing distortion and attenuation were made with 
diferent types of transmission apparatus. The few given in 
the paper were picked out of a considerable number taken with 
many types of line and instrument. Mr. Hill also raised 
another point. He appeared to have some misgiving as to 
whether the results obtained with instruments of precision 
would not upset some of the results obtained with the voice 
and ear for sending and receiving respectively. He thought 
this was due to a misunderstanding. The ear must be the 
final arbiter in settling the transmission efficiency of а new 
type of circuit instrument. The results given in the paper 
were of use in order to obtain explanation of the phenomena 
occurring in telephone transmission, and thus to indicate the 
right lines to follow in order to effect improvements. For 
example, a great deal of telephone apparatus had been evolved 
by а series of laborious experiments extending over long 
periods, and in many such cases it should have been possible 
to go straight to the mark. 

All telephone engineers, should feel very greatly indebted to 
Mr. Duddell. His oscillograph and thermo-galvanometer laid the 
fcundation of telephonic measurements. It was interesting to 
see Mr. Duddell's vowels and consonants, and to see how very 
similar they were to the ones in the paper. Mr. Duddell was 
right that one of the curves of Fig. 7a was reversed. The 
three voltmeter method was probably rather more accurate 
than the other method, but it took a longer time to carry out. 
He was very glad to hear that Mr. Duddell had succeeded in 
cbtaining an 800 frequency sine-wave alternator which gave a 
decent amount of power. Of course, their own machine had 
a much smaller output than this. They had made experiments 
with iron wires for barretters, but had never been very suc- 
cessful. The lamps they had were different to Mr. Duddell’s, 
and they were considerably more sensitive than any of the 
ordinary pattern lamps. The resistance of the lamp was about 
1.000 ohms, but it could be shunted down to a very consider- 
able extent. Mr. Taylor, Mr. Tandy, and Mr. Kennedy were 
all very strong for articulation, and it was interesting to note 
that these three gentlemen were all Post Office engineers. 


When it was mentioned in the paper that articulation was to. 


a great extent negligible, the Authors were referring to the 
short local junction lines and suburban lines which form such 
an enormous proportion and such a valuable proportion of a 
telephone network in this country. When the trunk lines 
were considered, their articulation undoubtedly would come in 
to a great extent. But the Authors still thought that volume 
was of primary consideration, and that the tests carried out 
at different times with which Post Othce engineers had been 
concerned had to a very great extent demonstrated this also. 
The wave filter was originally described by Campbell in an 
article in the Philosophical Magazine, and the arrangement con- 
sisted of two loading coils, doubly wound, in series with an 
inductance of 0.17 heavy each, assisting each other, and across 
the junctions of the loading coils condensers of from 4 to 4 
microfarads capacity were placed. It had also been found 


'into telephone lines. 


advantageous to have a certain amount of non-inductive resist- 
ance in series. This appeared to make the filter more abrupt, 
and the proportion of inductance to capacity was determined 
by the frequency. Mr. Taylor had mentioned the thermo- 
galvanometer, but he thought there was a little misunder- 
standing here. The Authors did not mean that the thermo- 
galvanometer was not satisfactory, owing to its being a more 
scnsitive instrument, but they had found more trouble from 
external disturbances. The thermo-galvanometer was one of 
the best instruments that could be used for telephone measure- 
ment work. The barretter was not in order to measure cur- 
rents in the way the thermo-galvanometer was, because it was 
а more awkward instrument to use for that purpose. The 
main idea was to obtain a null method, and in that way to 
make a number of measurements with complex speech waves 
using actual transmitters and the voice. The Authors were in 
agreement with Mr. Laws Webb's statements, and especially 
with the concluding remark. The inductance of telephone cables 
did not amount to the figure mentioned by Mr. Russell, but 
was about one millihenry, a figure which, to all intents and 
purposes, could be neglected without affecting the attenuation 
values. Mr. Russell also mentioned the cost of the air-core 
transtormers. But this was not so much due to the material 
used as to size. Size was a very important factor in all 
telephone apparatus, and increased size meant very greatly in- 
creased cost in many cases. Mr. Tandy mentioned articula- 
tion, and said he thought it was of very great importance; he 
also asked for some information on the insertion of inductions 
This was a very big subject, and would 
merit a, paper all to itself; the National Telephone Company 
had carried out a considerable amount of work on the loading of 
telephone lines. With regard to the use of the gramophone, 
as mentioned by Mr. Kennedy, they had used these, but the 
chief trouble was that special records were necessary, as the 
ordinary record, after continuously grinding out for two or 
three weeks, deteriorated to such an extent that the articula- 
tion would become a factor to be reckoned with. The use of 
iron wires, relerred to by Mr. Thorrowgood, had been con- 
sidered, and for quite a number of reasons was not found 
satisfactory. There were a large number of troub;es, such as 
circular magnetism, and the amount of inductances obtained 
bv their use did not compensate for the extra resistance. 

THE PRESIDENT, in proposing a hearty vote of thanks to 
Messrs. Cohen and Shepherd for the paper, said that the very 
large attendance on the two evenings showed the appreciation 
for a telephone and telegraph paper, and it had perhaps taken 
away a certain amount of reproach which was not entirely 
merited by the authorities of the Institution for not having 
telegraph and telephone papers more frequently. The real 
truth was that they were very difficult to get. 

The vote of thanks was cordially responded to. 


The Engineering Conference.--The full programme of the 
Engineering Conference, which is to be held by the Institution 
of Civil Engineers on June 19th, 20th, and 215+, has 
not yet been issued, but we are able to state that 
amongst the long list of subjects which have been ar- 
ranged for discussion, the following, particularly of interest to 
electrical engineers have been included :—Electrical Traction : Its 
Effect on Permanent Way; Audible Signalling for Railways; 
Chemical Composition of Steel Rails; Dock Equipment, includ- 
ing relative advantages of Electric and Hydraulic Appliances; 
Electric Furnaces; Electro-Metallurgy; Modern Applications 
of Electricity to Mines; Electrical Transmission-Gears on Motor- 
Vehicles; Electrical Operation ot Railway Signals and Points; 
Upkeep of large Generating Sets. 


Electricity Supply by a Belgian Colliery.—According to the 
Tron and Coal Trades Rertew, a contract has just been placed 
by La Société de la Charbonnage de Poirier, of Montigny-sur- 
Sambre, with the A. E. G. Union Electrique, for the establish- 
ment of an electricity generating plant in connection with its 
colheries. The new undertaking is a notable one, as not only is it 
stated to he the first colliery plant in which steam turbines are 
being employed, but it marks a new departure in coal mining 
circles, for the Poirier Company intends not only to generate 
current for its own needs, but to supply electricity for lighting 
and power purposes in Montigny and district. The plant which 
is to be at first put down will comprise two steam turbines, each 
coupled up to a 1,500 kilowatt alternator, and a 475 kilowatt 
machine driven by a steam enyine, the latter being put on as 
a reserve. Steam will be furnished by three new Babcock and 
Wilcox boilers with superheaters and economisers, and an exist- 
ing battery of four Mathot multi-tubular boilers. The plant will 
supply the whole of the power required in connection with the 
three pits of the company, the patent fuel works, winding 
engines, ventilating apparatus, coal screening and washing 
machinery, pit trucks, lighting. &c. The electric winding 
engines, which are to be installed in two of the pits, will be 
capable of raising 600 tons of coal per day of 10 hours from 
a depth of 5,940 feet; the engine for the third pit is of a 
slightly smaller capacity. 
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ELECTRIC TRAIN-LIGHTING IN GERMANY 


^ LECTRICAL train-lighting has not made the progress on 
the Continent that it has in this country, but is, neverthe- 
less, being adopted by a number of Continental railways. <A sys- 
tem which has been installed during the past year in some of 
the express trains of the Prussian State Railways is described in 
a recent issue of the Elektrotechnische Zeitschrift. The equip- 
ment, which was supplied by the Gesellschaft für Elektrische Zug- 
beleuchtung, is at present being used as an auxiliary to gas- 
lighting. Under the luggage car is fitted a 6 kw. dynamo hung 
in a spring suspension and belt-driven from the axle. А battery 
is used on the same car, and lighting leads are run along the 
whole train. In every ordinary 1st and 2nd class compartment 
are placed four 6 candle-power reading lamps just under the 
luggage-rack, each of which can be switched on and off 
separately, and in each sleeping car a portable lamp is pro- 
vided, which can be used either as a table lamp or bracket. 

The same system, with only a single dynamo and battery 
for the whole train, is in use on one or two other Continental 
railways, but a large number of equipments in which each coach 
has its own self-contained plant have been supplied by the same 
company. 

The dynamo is of the well-known Rosenberg type, giving prac- 
tically constant voltage over a large range of speed, and is used 
both to charge the accumulators and feed the lamps direct. Iron- 
wire ballast resistances are employed to keep the current in the 
lamps constant within the limits of the charge and discharge 
voltages of the battery, and an aluminium cell prevents a reverse 
current flowing through the generator. 

In most cases of individual coach lighting a sinall switchboard 


Resistance 


Ammeter Voltmeter 


c 


Lnd 


Eee] 


| it 


E 
Ж-де) 
Resistance 1 
Aluminium HHHHHHHHHH 
Cell Battery 


DIAGRAM OF CONNECTIONS. 


without measuring instruments is used, enclosed in a case, but 
arranged so that the main lighting switch can be actuated by an 
ordinary railway key. -The working of this switch is all that the 
officials on the train have to look after, and no special attendants 
are required. The dynamos are provided with ball-bearings, and 
only require lubricating four times a year, when the coach has its 
ordinary inspection. Periodical tests are made of the specific 
gravity of the acid in the batteries at the depots at the termini, 
and adjustments made of the shunt regulator of the dynamo 
according as the batteries are being overcharged ог under- 
charged. The driving belts are examined at the same time. 
Some experiments with metallic filament lainps have been made 
during the last year. Оп some of the sleeping cars of the 
Danish State Railways 48-volt tantalum lamps have been em- 
ployed, and Zircon lamps have been used on the railways in 
Saxony. 

In the arrangement as adopted on the express trains of the 
Prussian State Railways a larger switch-panel is used than on the 
self-contained coaches. Silver-wire generator fuses are provided 
for the dynamo, and the battery has also its fuses on the other 
side of the panel. A three-pole double-throw knife switch is 
placed in the centre of the panel, which has one position when 
the lights are in use, and another when the lights are not re- 
quired. Both an ammeter and a voltmeter are provided. The 
regulating switch with its iron-wire resistances is mounted at 
the top of the board. А diagram of connections is given in the 
accompanying figure. 

The double-pole battery switch remains closed. When the main 
three-pole switch is in its upper position, the exciting circuit of 
the dynamo is closed, and the armature connected through the 
aluminium cell to the bus-bars to which the train line is con- 
nected. When the train is at rest the aluminium cell prevents a 


„Ле employed in connection with an alternating current. 


—, 


reverse currert flowing through the dynamo. In the downward 
position of the switch the field is brcken, the main brushes 
short circuited. ‘The double-pole switch shown at the top of the 
diagram on the left is for use when putting the apparatus into 
action after a lengthy period of rest. By this means the 
aluminium cell is connected to the bus-bars and thereby to the 
battery terminals in series with a resistance before the main 
switch is put in the working position. A pilot lamp in parallel 
with the shunt winding indicates that the dynamo exciting cir- 
cult is made. 


A NEW LAMP FILAMENT 


NE of the new patent specifications issued this 

month was that of the British Patent No. 
15,915, of 1906, in the names of Walter Nernst and 
[e Stockem. We give the specification in full 
elow :— 


Incandescence filaments nrade of conductors of the second 
class, will only conduct the electric current after having been 
previously warmed. This heating has hitherto been accom- 
plished with the aid of a special heating device. In order to 
avoid this, attempts have repeatedly been made to make incan- 
descence lamp filaments of а mixture of conductors of the first 
and second classes. Thus, for instance, mixtures of tungsten 
with second class conducting substances, or of tantalum, tantalic 
acid and oxide of zirconium have been employed. These 
bodies may be seid to contain both the heating medium and 
the illuminating agent of the Nernst lamp, combined in a single 
filament, but it was found that the life of the lamp, with a 
good illuminating effect, was very short. We have found that a 
good illuminating body of sufficient durability is obtained [from 
tungstate of thorium or of zirconium or the like second class 
conductor ; such a tungstate being obtained by chemical action 
between chemical compounds of tungsten, such as oxide, chloride 
or nitride of tungsten, or tungsten alloys or combinations, with 
a second class conductor, such as thorium oxide, oxide of zir- 
conium and yttria, or the like rare earth. | 

Incandescence bodies of this class must be employed in 
vacuum lamps or in an indifferent atmosphere, otherwise the 
tungsten or its alloys are liable to be burnt or to change their 
nature. We have also found that these lamps should preferably 
Since 
disturbances in the working easily occur, when the lamps are 
subjected to great strain, by sudden variations of temperature 
due to a decrease of the conductivity of the material at very 
high temperatures, it is advisable to switch in, in front, a cushion 
resistance, for which purpose iron resistances have shown them- 
selves to be very effective. In carrying the invention into 
practice, in place of using plain mixtures of the tungsten metal 
with conductors of the second class, we employ preparations 
produced by mixing, and then causing the chemical union of, 
a tungsten compound or combination, such, for instance, as 
oxide, chloride or nitride of tungsten, or the like, with con- 
ductors of the second class, as, for instance, thorium oxide, 
and then heating the compound thus obtained in the presence 
of reducing gases. 
employed. Ihe compound thus obtained, together with the sub- 
sequent addition of fresh quantities of first and second class 
conductors, if this should be necessary in order to attain a 
certain desired conductivity, are then reduced to suitable shape. 
for instance, to filaments. They may of course be shaped before 
the reduction takes place. 

We have found that the best results may be attained in the 
following manner :—The constituent parts of the mixture should 
be so chosen that they can be readily caused, by heat, to enter 
into chemical combination with each other, as it will be found 
that the better the distribution of the conductors of the first 
class in those of the second class the better will be the result 
attained. As an example :—/Oxide of thorium or zirconium is 
melted together with tungstic'acid in an iridium crucible, or one 
of a material capable of withstanding high temperatures, in an 
oxyhydrogen blow-pipe, in such proportions as to produce 
thorium or zirconium tungstate according to the following for- 
mula :— 


ThO,4-2WO, = ThW,O, 
210,4-2WO, =ZrW.0, 


These tungstates were hitherto unknown. They are bodies of 
a greenish colour, which melt at a very high temperature. 
tungstates are very finely pulverised and heated in a reducing 
atmosphere. In doing this. the colour changes gradually from 
pale green to dark blue, then to brown, and finally to black. 


The . 


For this purpose hydrogen is advantageously ` 


The tungsten combination is reduced to metallic tungsten, and : 


thorium or zirconium oxide remains unchanged. In this manner 
a very fine powder is obtained, in which the tungsten and the 
conductors of the second class are present in the most intimate 
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The molten masses are capable of dissolv- 
ing superfluous constituent parts or of retaining them in fine 
distribution, so that in this manner preparations may be ob- 
tained which, according to requirement, contain more tungsten 


distribution possible. 


or more of the conductors of the second class. Тһе incan- 
descence bodies obtained from the mixtures of conductors of the 
first and, second classes according to the above described pro- 
cess arefof a singularly even structure and the process facilitates 


' the production of goods of a very even, unchanging qud 


The claims are as follows:— 

1. For electric lamps, an incandescence body obtained from 
a tungstate of thorium or of zirconium or the like second class 
conductor which has been heated in a reducing atmosphere, for 
the purpose stated. 


2. In the manufacture of an incandescence body for electric 
lamps, a process consisting in producing a tungstate of thorium 
or of zirconium or the like second class conductor and heating 
it in a reducing atmosphere for the purpose specified. 

5. In or for a process of the kind referred to in Claim 2, the 
mode of producing the tungstate of thorium or of zirconium or 
the like consisting in melting together tungstic acid and an oxide 
of thorium, zirconium, or the like, in a suitable crucible by 
means of an oxyhydrogen blow-pipe or the like. 

4. In or for a process of the kind referred to in Claim 2, the 
process consisting in finely pulverising the greenish tungstate 
of thorium or zirconium and heating the same in a reducing 
atmosphere until its colour changes to dark blue, then to brown 
and then to black, so as to reduce the tungstate for the purpose 
set forth. 


A COLONIAL ELECTRICAL ENGINEERING LABORATORY  . 


(By осв Cape Town CORRESPONDENT.) 


М 1904 the authorities of the South African Ccl- 

lege, Cape Town, were, by the generosity of the 
Corporation of the City of Capetown, enabled to lay 
the foundation stone of the engineering building for 
the housing cf the newly-inaugurated chairs of civil, 
mechanical, and electrical engineering. The several 
departments, as they completed their equipment, were 
opened in due course, and systematic lectures have 
been given in civil, mechanical and mining engineering 
and in surveying since 1005. The building itself will 
be familiar to those who visited South Africa with the 
British Association, as many of the natural science 
branch meetings were held in its class-rooms. In this 
article it is proposed to describe the opening and 
equipment of the electrical engineering department. 
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Fic. 1.—PLAN AND SECTION. 


This is the first step cf the kind in this sub-continent 
in which the various branches of the engineering pro- 
fession have been so completely and distinctly equipped 
from an instructional standpoint, hence it will not be 
out of place to give a brief description of the whole 
building. 


The building itself, cf which plans are given in Figs. 
1 and 2, is of colonial freestone, 110 feet in length, 
with an average depth of 60 feet; it contains two floors 
and a basement, and was erected to the designs of 
Messrs. H. Baker and Masey, architects, Cape Town. 
The building woodwork is of teak, the lecture-room and 
laboratory furniture being of American ash, with teak 
tops. The ground floor consists of the civil, mecha- 
nical, and electrical engineering laboratories, students’ 
engineering library, &c. Some views of the various 
departments are given on page 803. 

The basement comprises the boiler plant, smithy, 
and foundry. The first floor contains two lecture 
rooms, the larger eapable of holding 100 students, pre- 
paraticn room, with drawing office, photographie equip- 
ment, a drawing oflice for 80 students, professors' 
room, and the instrument testing and standardising 
laboratory. The attics form quarters for the machine 
shop instruetcr, who also acts as caretaker. 

The electrical engineering laboratory is equipped with 
а 12 kw. 410-220 volt motor-generator (Phenix-Pohl 
patents) for direct current. As the town supply is at 
220 volts (3-wire), this allows of the remaining machines 
being electrically driven when the steam plant on the 
generating platform is not being worked. The re- 
maining machines are, a 10-kw. rotary converter, for 
converting from direct to single, two, three, or six 
phase; a 5-kw. alternator, which can be arranged to 
give single-, two-, or three-phase currents; a single- 
phase induction motor, a three-phase induction motor, 
an E.C.C. direct current machine, an electrically- 
driven sensitive drill, artificial loads, single and three- 
phase transformers, &с. The cgntrolling switchboard 
is of marble, by Eckstein, Heap and Co., divided ver- 
tically in three chief panels, viz., direct current supply 
and motor panel, single-phase panel, and three-phase 
panel. At the opposite end of the гооп is а rigid 
slate slab table, carried on brick piers frcm the founda- 
tions. The machines themselves have, in most cases, 
been specially designed for experimental and research 
work, and are set on rails running the length of the 
room, consisting of I-girders, laid parallel. They may 
be run frcm the generating sets on to the platform 
in the mechanieal laboratory, from the town supply, 
or from the battery in the basement. 

The generating platform in the mechanical engi- 
neering laboratory carries the town supply switchboard, 
an alternating switehbcard, and the cell-charging 
switchboard. The plant on the platform consists of 
a 90-h.p. Alley and MeClellan single-acting high-speed 
engine, driving either or both a 2,000 volt Mordey- 
Brush alternator, with usual transformer connections, 
and a 220-310 volt 12-kw. direect-current machine. 
The battery in the basement consists of 120 cells of 
the Chloride Company s '' L '' type, and has a capacity 
of 120 ampere-hours. when discharging at the rate of 20 
amperes at 220 volts. "The meter-testing room adjoins 
the battery room in the basement. 
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The electrical testing laboratory will, during this year, 
be fully equipped for the testing of instruments, 
cables, insulating materials, &c. Amongst the usual 
apparatus with which such a laboratory is equipped 
may be noticed a very fine form of direct-reading 
potentiometer and accessories, by Messrs. Hartmann 
and Braun. Ап oscillograph will be added shortly, and 
this room is to be thoroughly equipped with apparatus 
for telephone, telegraph, and ''* wireless '' research work. 
All the rooms in the electrical engineering department 
are interconnected by cables, so that at each bench 
it is possible to have at one time the following volt- 
ages: 440, 220, 110, 82, and 28 volts direct current; 
and, by changing over, single, 8 or 6 phase may be 
brought to the same terminals. 

`The mechanical engineering laboratory is equipped 
with a 50 h.p. experimental steam engine, by Marshall, 
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compression, shear and torsion, and which will take 
specimens up to 10 ft. in length. A hydrographic re- 
corder is attached. A hydraulic pump and accumu- 
lator, worked by a 5 h.p. Crossley gas engine, gives the 
necessary power. There is also an Adie’s cement- 
testing machine, and the usual extensometers are pro- 
vided for attachment to all the machines. 

The equipment for the courses in surveying include 
the usual theodolites, tacheometers, sextants, levels, 
chains, &c. The departments of mechanical and elec- 
trical engineering are under the charge of Professor H. 
Bohle, assisted by Mr. Cleghorne. The department of 
civil engineering is under Professor H. Payne. The 
engineering courses, as a whole, are under the care of 
an advisory board, known as the Engineering Com- 
mittee, which numbers many of the executive engineers 
practising in this city. A happier combination of 
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Fic. 2.—DASEMENT AND Свосхр FLoon PLANS. 


Sons and Co., Ltd., with separate condenser plant, 
specially designed for experimental and research work ; 
а 9 h.p. Hornsby-Ackrovd oil engine; and a number of 
machine tools, including lathes, milling machine, 
radial and sensitive drills, tool cutter and grinder, 
wood-working machinery, benches for vice work, «е. 
The equipment in the basement consists of an 80-h.p. 
Babeock and Wileox water-tube boiler, for saturated or 
superheated steaming; the usual smithy and foundry 
tools, and a cupola. The energy with which work is 
carried out may be gauged by the fact that a planing 
machine is at present being built in the laboratory by 
the staff. Also plant is at present being installed to 
electrically drive the machine tools from the town 
supply. The boiler-house chimney is of brick, 60 ft. 
high, and access is provided every 15 ft. for chimney 
gas testing. 

The principal equipment of the civil engineering la- 
boratory is a 50-ton Buckton-Wicksteed horizontal type 
hydraulie machine, arranged fer testing in tension, 


“town and gown ” for the purpose could not have 
been devised. 

On the 11th March the electrical engineering depart- 
ment was officially opened by his Worship the Мауог 
(Н. Liberman, Esq.) who switched in the various 
machines in the presence of the delegates to the 
Mayoral Conference then meeting in Cape Town. On 


‘the Friday following Professor Bohle delivered to a 


large audience (his Worship the Mayor presiding) his 
inaugural address, '' l'echnies as a Civilising Power." 
Giving a broad interpretation to the word, he said that 
the function of ''teehnies "" consisted in the ‘* intel- 
lectualisation of work which had in its train the 
intellectual bettering of the mind, and proceeded a: 
some length to trace the influence of industrial develor- 
ment upon the progress of civilisation, from the days 
of ancient Greece and Rome up to modern times. 

The usual formal vctes of thanks having been passed. 
the gathering dispersed to view the machinery in 
motion, 
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WIRELESS TELEGRAPH PACK TRANSPORT SET 


Y the courtesy of the Lodge-Muirhead Wireless 
and General Telegraphy Syndicate, Ltd., we are 
| enabled to give a description of a wireless telegraph outfit 
manufactured specially to meet the requirements of 
military and expeditionary use. The chief requisites of 


any apparatus designed for use under these conditions 
аге lightness, 
ability. 


strength, simplicity, and perfect reli- 
An ideal outfit would be one so robust as to 


Fic. 1.—Maxvat Power Dynamo AND INSTRUMENT Cases CLOSED 
FOR TRANSPORT. 


be unaffected by an So roll down hill, with a 
possible bath in a river, and, in fact, capable of with- 
standing all the little кезбе» incident {о being 
carried over mountain and plain оп mule baek. Its 
simplicity should be such that an ordinary telegraph 
Operator could work it with little or no special training 
and its operation should be independent of geographical 
or topographical conditions, that is to say, it should be 


Frc. 2.—DvNAMO AND APPARATUS CONNECTED IN WORKING ORDER. 


equally efficient for use in the midst cf the Sahara, 
where no ‘‘earth’’ is possible, or in a country where hills 
or mountain summits may intercept the desired diree- 
tion of transmission. 

This ideal may perhaps never be attained, but a con- 
siderable step towards it has been achieved in the port- 
able set of apparatus made by the above-mentioned 
firm, and the extent to which it fulfils the 
requirements already enumerated may be judged 


by the fact that recently one of these out- 
fits was subjected to considerable rough usage 
on the Northern Frontier of India, and yet gave 


very satisfactory service under very trying conditions, 
It was during the recent visit of the Ameer of Afghan- 
istan to India that this portable outfit was enabled to 
do useful service in supplementing the ordinary tele- 
graph lines over the mountainous frontier. The appa- 
ratus was carried on two mules and two bullocks, one 
mule carrying the driving gear and the dynamo, and 
the other carrying the two transformer boxes, while the 
two bullocks carried the portable mast and ropes. The 
route lay over the Khyber Pass, and at one point very 
satisfactory transmission was effected over a mountain 
8,000 ft. high, with about forty miles between stations. 

The nominal range of this set is 100 miles over sea, 
and from 30 to 40 miles over land, this latter depending 
on topographical conditions. 

Fig. 1 is a view of the manual power dynamo and 
the two transformer boxes; Fig. 2 shows the apparatus 
connected in working order, while Fig. 8 shows in some 
detail the contents of the sending and receiving boxes. 
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Fic. 3.—ARRANGEMENT OF RECEIVING APPARATUS IN UPPER CASE 


AND TRANSMITTING APPARATUS IN LOWER CASE. 


The dynamo is a small continuous-current machine, with 


an output of 60 to 80 watts, when driven by a person 
of average strength, by means of the bicycle type foot 
gear. А 4 double line of spur gear connects the crank 
shaft to the dynamo shaft, and a voltmeter fixed on 
the framework enables the operator to maintain a 
working voltage of about 15 volts. The whole arrange- 
ment dismantles and packs in a convenient form for 
transport on one mule, the total weight when packed 
being only 72 Ibs. 

The sending and receiving apparatus are mounted in 
two teakwood travelling cases. Their dimensions are 
345 in. long by 184 inches high, by 10 inches wide. 
and their weight is 62 lb. each. The transmitting gear 
comprises one Morse sending key, one spark coil with 
interrupter, two Lodge- Muirhead patent electric valves. 
one sub-divided, air-cooled spark gap, and one adjust- 
able inductance coil for use in the aerial circuit, both 
when sending and receiving. 

The receiving gear comprises one 
patent interrupted wheel coherer, 
condenser, 
condenser, 


Lodge-Muirhead 
with adjustable air 
one adjustable receiving transformer with 
potentiometer, change-over switches, double 
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head piece telephone receiver, testing trembler, and 
four dry cells. 
The telescopic mast is of steel tubular construction, 


valves consist essentially of a vacuum tube, in which 
the anode of small surface is surrounded by an insu- 
lated metallic sheath, the use of the sheath being to 


Lower Capacity 


Fic. 4.—Rovcu DIAGRAM or UMBRELLA-SHAPED AERIAL, SHOWING 
UPPER AND LOWER CAPACITIES. 


90 ft. high when erected, and when collapsed forms one 
cylindrical package of small dimensions, and about 62 
lbs. weight. The form of aerial used is the Company's 
well-known *''umbrella ° type, a rough diagram of 
which is shown in Fig. 4. It will be noted that two 
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Fic. 5.—Lopce-MvIRHEAD ELECTRIC VALVE ron. HicH PRrREs- 
SURES. THE ANODE е IS SHIELDED BY THE SHEATH £A. 


aerial capacities, one upper and one lower, are used, 
and that these are supported and spread by the same 
Our ropes, 

lhe special feature of the transmission system is the 
use of the Lodge-Muirhead electric valves, one of which 
is Shown in Fig. 5. It will be remembered that these 


shield or screen the adjacent parts of the tube or vessel 
from the heating effects of the anode discharge. 

The provision of these valves allows the use of a 
comparatively sinall spark coil; the high potential pro- 
duced at the “break” of the coil during several 
vibrations of the interrupter is transmitted to the aerial 
capacities, until the potential between these two latter 
is high enough to cause a discharge across the sub- 
divided spark gap. By this means is obtained a rela- 
tively powerful transmitter, which has but small bulk 
and weight. The use of a continuous-current dynamo 
removes the usual troubles connected with storage 
cells, which for field work have been proved a prac- 
tical failure. 

The instrument boxes are placed on the ground at 
the base of the mast, with the manual dynamo along- 
side. Тһе dynamo will give 160 watts, but when 
driven by one man produces 60 to 80 watts, which 
is ample for the ranges already given. The signals are 
received as telephone sounds, the note being in the 
form of a clear buzz, which exactly imitates the sound 
of the transmitting spark at the sending station. A 
considerable range of adjustment for wave length is 
provided, so that the receiver may be attuned to trans- 
mitting stations of considerably different wave lengths. 
Three mules are required to transport the outfit, and 
four men are necessary efficiently to operate the station, 
the establishment of which occupies 20 minutes from 
the time of arrival on site to the transmission of the 
first signals. The rate of transmission may be up to 
18 or 20 words per minute, as compared with 35 words 
per minute for fixed stations. The dimensions of the 
site required for this temporary station are approx- 
imately бО yards square. 


Will of the late Mr. C. T. Yerkes.—' The will of the late Mr. 
C. T. Yerkes, so well known in connection with the Under- 
round Electric Railways Co. of London, shows property in 
the State of Illinois (U.S.A.) to the value of $3,200,000, and 
in the United Kingdom to the value of £5,640. Twenty 
thousand pounds has been bequeathed for the upkeep of the 
observatory at Lake Geneva, Wisconsin; on the condition that 
it shall always be known as Yerkes Observatory. ! 

The British Association. — The Leicester meeting of the 
British Association will commence on July 31st, on which date 
Sir Daniel Gill will deliver his presidential address. ‘The 
officials of Section G (Engineering) are as follows :—P resident, 
Prof. Silvanus P. Thompson; Vice-Presidents, Prof. Hele- 
Shaw and Colonel Н. С. L. Holden; Secretaries, Mr. W. A. 
Price (Reccrder), Mr. H. E. Wimperis, Prof. E. G. Coker, 
and Mr. A. C. Harris. On Friday, August 2nd, Mr. W. 
Duddell will deliver a discourse on “ The Arc and Spark in 
Radio-telegraphy." 
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ELECTRICAL SCIENCE 


British and American 


Discharge of Negative Electricity from Calcium and Lime.--1n 
a number of the Philosophical Transactions, dated May, Е. 
Horton describes some quantitative experiments on the ais- 
charge of negative electricity from heated calcium and lime 
cathodes in rarefied gases. "Ihe phenomenon was ciscovered by 
Wehnelt, and is usually displayed by making the cathode of thin 
platinum, which can be heated to redness by a current quite 
independent of the current through the tube. The present ex- 
periments showed that an uncoated platinum cathode gives a 
negative leak in low pressure helium or argon, which is of the 
same order as for air. But when the platinum cathode is coated 
with metallic calcium, the negative leak is enormously greaier 
than from bare platinum at the same temperature. On oxidising 
the calcium lime there is a very great increase again in the 
negative leak, which, however, diminishes slightly after pro- 
longed heating of the cathode. It is noticeable that with lime the 
leak is greater in hydrogeu than in air or helium. In all the 
cases above the law connecting leak and temperature is expressible 
by the well-known formula: Current per unit area 


a /0 Я е kis, 


In the case of lime cathodes, when the current density through 
the tube reaches a certain value, never less than 18 volts, the 
gas becomes luminous, the luminosity appearing gradually if the 
cathode 15 gradually heated up from the room temperature, but, 
on the other hand, appearing abruptly if the cathode is at a high 
temperature, and the potential difference 15 applied to the tube 
gradually. 


Continental 


A New | Fundamental Problem.—G. A. Schott, in the 
Physikalische Zeitschrift for May 1st, describes a new way of 
testing the rival theories of the constitution of the electron, 
based upon the recently discovered Doppler effect in canal rays. 
This eftect owes its peculiar interest to the fact that here we 
have for the first time a Doppler effect produced in a body of 
molecular dimensions, whose movements we can control. We 
have, in fact, a luminous "point" moving with a velocity com- 
parable with that of light. The author proposes to utilise this 
circumstance for determining whether the structure of the 
luminous “ропе” is affected by its motion. For this purpose 
it would be necessary to examine the spectrum of canal rays. 
say to red potassium line, in the direction of propagation, and at 
right angles to that direction. 1f there 18 any variation of 
structure due to motion, such variation should manifest itself in 
a displacement different from that due to the Doppler effect. 
To discover such a displacement would require a velocity of 
propagation amounting to 2x10* cm. per second, which could 
hardly be attained except by means of the transformed currents 
of a high-tension machine, or by Tesla currents. The :uthor 
is, however, convinced that a positive result is attainable. 

Magnetic Permeability at High Frequencies.— The cpinion is 
now gaining ground that a magnetic substance like iron is capable 
of following the oscillations of a magnetic field, even of a fre- 
quency of the Hertzian vibrations, say 10^ periods per second. 
Theoretically, this is not surprising. since during a single Hert- 
zian period the electron. would have time to revolve round Из 
atom 10 million times, and thus would have ample opportunity 
of accommodating itself to a changing magnetic field. A Bettelh 
and L. Magri, in the Physikalische Zeitschrift for May 1st, 
study this question by a series of very careful experiments on a 
thick iron wire 1 cm. in diameter, bent into a circle of 296 cm. 
diameter. The period of discharge through the wire was dete-- 
mined by photographing the spark on a moving plate, ana 
measuring the distance between successive tracks with the micro- 
meter. The mean value for the period of discharge was 782x 10-* 
for the highest magnetic field-strength (540 units), and 1:45 x 10-^ 
for the lowest (бо units). The magnetic permeability turned out 
to be 70 for the former, and 600 for the latter. This shows that even 
at such high frequencies, saturation phenomena play a prominent 
part. and that iron has a high susceptibility even. fer very 
rapidly changing fields. The variation of the permeability with 
the field explains the discrepancies between the values obtained 
by other observers. 

Tontsation of Air on the High Seas, —A question of some 1n- 
terest to space teleeranhv is discussed by A. N. Eve in the 
Physikalische Zeitschrift for May 1st. A high state of ionisa- 
tion renders air less transparent to Hertzian waves, since vart 
of their energy is absorbed in setting the ions in motion. If 
all radium emanation is generated on the continents. a con- 
parative scarcity of ionisation may be expected in mid-ocean, 
since the activity of the emanation falls to half its value in 
four days, and winds would have little chance of spreading 
it evenly over the ocean while still in a high state of activity. 
Boltzmann found 1150 positive ions per cc. in mid-ocean. and 
800 negative ions. The author found similar values throughout 
a voyage from Montreal to Liverpool, via Moville, the ratio of 


positive to negative being about 1:24. He calculates the effect 
of the various ionising agents, and finds that sea-water, which 
only contains 1 part of radium to every 3,000 parts contained in 
an equal weight of sedimentary rock, is insuflicient to account 
for the fact that the ionisation over the sea is about the sanie 
as that over the land. He is driven to the conclusion that :he 
marine ionisation is mostly derived from the land, but that it 
has a greater stability over the occan, owing to a slower rate of 
recombination, 
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T a recent meeting of the Royal Society, an interesting 

paper was presented by Dr. R. S. Hutton and Mr. J. E. 
Petaval, upon Lilectric Furnace Reactions under High Gaseous 
Pressures, The authors have prepared two steel chambers of 
respectively 20 litres and 2 litres capacity, which are provided 
with insulated electrode holders and valves. These have 
been employed for arc work under working pressures up to 200 
atmospheres. Апу desired arrangement for arc or resistance heat- 
ing can be produced inside the pressure vessels. 

The primary object of the investigation was the influence of 
pressure upon high temperature chemical reactions. But par- 
ticular attention was also given to the effect of the nature of the 
gaseous atmosphere upon the reactions. Measurements were made 
of the electrical constants of carbon and metal ares in various 
gases at high pressures, and also of the rate of oxidation of heated 
metals. Working with a charge of 10 kilos. of lime and carbon, 
the preparation of calcium carbide was studied in atmospheres of 
coal gas, carbon monoxide, and hydrogen, both at high pressures 
and under reduced pressures. Contrary to what was expected, 
carbon monoxide caused no unfavourable influence, the reverse 
reaction being limited to the surface. Silica when fused under 
pressure shows a marked decrease in vaporisation, but the Huicity 
and transparency do not appear to be effected. The formation oi 
carborundum under high pressures is much retarded, owing to the 
decrease in volatility of the silica. 

As the result of long and careful investigation of the reduction 
of alumina, the authors conclude that the oxide is reducible bv 
carbon at all temperatures above its melting point, but that the 
metal is liberated in the form of vapour, and cannot be collected 
unless protected from reaction with carbon monoxide. 

Considerable difficulties have been encountered in maintaining 
an electric are in highly compressed air, but having successfully 
overcome them, the authors have been able to show that the pro- 
duction of oxides of nitrogen shows an increased etliciency under 
pressure, 

C. Benedicks describes in Metallurgie (1907) four experiments 
in connection with the deposition of copper from acetate solu- 
tions. He preves that the peculiar properties of copper obtained 
by depesition from acetate solutions, which were in 1878 (Compt. 
Rend. 86, 1265) described by P. Schiitzenberger to an allotropic 
modification of copper, are caused by the presence of acetic acid 
in solid solution in the copper, in quantities varying from 9°62 
to 1:72 per cent. The reasons given for the acetic acid being 
held in solid solution, and not as a mere mechanical mixture, are : 
The microscepical examination of freshly polished surfaces shows 
no inclosures, although on exposure oxidation commences at 
different centres. The specific volume increases by 00780 e.c., at 
most, per 0°5 per cent. of carbon. If this were only mechanically 
mixed, the increase caused would be 0°0106 с.е. The very high 
electrical resistance, the hardness, action under stress, and jts 
reaction with nitric acid, also go to show that it is in solia 
solution. Again, if the acetic acid were only held mechanically, 
one would expect that high speed of rotation at the cathode. 
which is always supposed to yield a denser metal, would result in 
a low acetic acid content ; as a matter of fact the opposite is 
the case. When the metal is deposited at low temperatures, a 
high acetic acid content is obtained. With high temperatures 
and high speed of rotation at the cathode, the metals show an 
increased tendency to become oxidised in the air. 

In the Zeitschrift fur Elektrochemie for May 10th, Е. Foerster 
and J. Wolf contribute a long paper upon ''the quantitative 
analysis of antunony by electrolysis of sulpho-solutions. The 
method for electrolysis of antimony from solutions containing 
excess of sodium sulphide is very generally employed, although 
Law and Perkin have shown that very good results can be ob- 
tained by using a solution containing ammonium tartrate. Bv 
using the sulphide method the antimony results ате usually 
slightly high. The authors, in a very long paper, show that the 
cause of the high results is due to the deposited antimony con- 
taining small quantities of sulphur and oxygen. 

At the Royal Society conversazione cn May 8th, Messrs. 
Johnson, Matthey and Co. showed a very interesting exhibit of 
chemical apparatus, made from fused silica. An exhibit of pure 
fused silica ware was also shown by The Thermal Syndicate. 
Ltd., of Wallsend-on-Tvne. The first work on fused silica was 
carried out in this country, but, as is so often the case, 115 com- 
mercial possibilities were not appreciated here, and the makings 
of quartz articles was first attempted technically in Germany. 
An electric furnace is employed in its manufacture. All in- 
terested in electric furnace methods will be pleased to see that 
these articles are now being manufactured in this country. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record 1s compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published May 16th 


A full list of these was published in our last issue. The following 
arz abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents | 


9.858, Jacopy. Alternating current commutator motors. To 
reduce the sparking of alternating-current, single-phase commu 
tator motors, an armature or rotor is employed which has two 
separate and distinct windings connected to alternate bars’ of 
the commutator. For each polarity there are two separate 
brushes, placei at a circumferential distance from each other 
equal to twice the polar pitch, so that when one brush is in 
connection with one winding, the other brush is in connection 
with the other winding. ‘These two brushes are connected to 
the two terminals of an impedance coil, and the external circuit 
connection is taken from the central point of this coil. Instead 
of the impedance coil, a small coil wound upon the stator may 
be used. One claim, two figures. i 


11,936, Ввїтї<н THomson-Hovusron Co. (General Electric Co ). 
Rotary members for dynamo electric machines. To prevent 
bulging and displacement of the ficld magnet windings of high 
speed rotors, a split wedge-shaped brace is placed between 
adjacent windings, and by means of a centrally situated wedge 
may be expanded. An evenly distributed pressure may thus be 
applied to the windings. Four claims, two figures. 


12,010, REconp АХх› Bevis. Cost indicator for electrical 
meters. A cost indicator is combined with electrical meters, so 
that bv moving the pointer of a dial into coincidence with 
the pointer of the meter, the cost per hour of the supply, as 
indicated by the meter, may be easily read. One claim, one 
figure. 

22.519, Frick. Electric transformer furnaces. To reduce the 
self-induction caused by magnetic leakage in induction furnaces, 
one or more closed circuits are placed in inductive relation to the 
leakage fields, but at the same time in non-inductive relation to 
the main transformer field. The induced currents in these damp. 
ing circuits serve to counteract and reduce the leakage field. 
Three claims. 


28,354, Cowrer-Cotes. Process for uniting aluminium. The 
parts to be united are heated to the point of fusion by any 
known means, the molten metal being retained within the pocket 
or jacket of oxide which ts (eared around the heated parts. 
They are then pressed together so as to burst the oxide jackets 
and allow the molten contents to flow together. Опе claim, no 
figures. | 


1907 Patents ..._ 


3,904, Latour. Dynamo electric machines. Ап arrangement 
of multiple armature windings to reduce the sparking ot single- 
phase commutator machines. Four separate armature windings 
are carried in one set of slots, and connected to successive com- 
mutator segments. Two of these windings are arranged so that 
the conductors forming one sice of a coil are laid in a single 
slot, while the conductors forming the other side of the coil 
are divided between two adjacent slots. The brushes used are 
of such width that they cannot bridge across two segments be- 
longing to the same winding. Two claims, eight figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, rost free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 
next issue. 


1906 Patents 


7.2484, FRANKLIN & SEYFERT. 
7,192, ANDREWS. 
1,942, EISENSTEIN. 
tems. 
10.148, Woop & Woon. Rendering of overhead electric wires 
“dead” in the case of fracture. 
10,220, MORGAN CRUCIBLE Co. & SPEIRS. 
dvnamo-electric machines. 
10,396, Gin. Process for the production of steel, and an elec- 
tric furnace for carrying out the said process. 
10,549, Lake  (Stromberyg-Carlson Telephone Manufacturing 
Co.). Electrical switching devices for telephonic pur- 
poses. 


Electrical commutaticn devices. 
Oscillating clectric motors. | 
Wireless telegraphic and telephonic. sys- 


Brush-holders for 


10,795, British THomson-Hovuston Co. (General Electric Co.). 
Commutators for dynamo-machines. 

11,784, GissoN & Bevis. Apparatus for indicating the magni- 
tude of the torque or turning effort in shafting. 

12,750, Brittsh ‘THomson-Hovuston Co. (General Electric Co.). 
Machines for use in the manufacture of incandescent 
lamps. 

15,589, Mier ү Miura. Electrolytic meters for electricity. 

15,928, WETTER (May). Electric meters of the motor type. 

15,978, Morcan CRUCIBLE Co., & Grant. Means for applying 
pressure to ccmmutator brushes. 

14,036, RotHWeELL. Construction of  fire-bridges for 
boilers. 

15,060, ScHaATiNER. Electric meters of the electrolytic type. 

15,409, Skairk. Friction clutches. 

15,449, Winn & Hincutry. Oil distributor. 

15,654, Hissit. Worm and like gearing. 

16,514, Wrsrwoop & Joxes. Terminals of electrical n.achinery 
or apparatus. 

16,571, FRANcE & FRANCE. Friction clutch. 
16,690, BERGLUND, HJ3omiH, & LJUNGMAN. 
for the ignition of mines. 

18,478, Newton, & BnvsH ELECTRICAL ENGINEERING Co. Pack- 
ing means for movable joints in turbines and other 
е or machines subject to the action of expansive 

uid. 

19,828, Cnarc. Feed gear for drilling and other machine tools. 

22,780, TiNsLEY. Apparatus applicable for condensing exhaust 
steam and other vapours, and for setting up an in- 
duced current of air or gases to obtain a vacuum. 

25,305, Morcan CRUCIBLE Co. & Speirs. — Commutators for 
electrical generators or motors. 

25,772, Rırrer. Foundations or pedestals 
dards, telegraph poles, and the like. 

25.410, OnBAN. Method of manufacturing celluloid boxes сг 
containers suitable for sccondary electric batteries or 
other uses. 

25.472, Toyn. Non-conducting compositions for steam boilers. 

27,954, Von Bnockponrr. Electric resistances. 

28.562, FRIED. Krupp AxktT.-Gres. Automatic starters for con- 

| tinuous-current electric motors. 

23,593, BincHaM. Regulation of electric furnaces. 


1907 Patents 


5,946, FICHELSCHEER & BERGHEISER.. Safety-device fcr tram 
cars. i 


steam 


Electric apparatus 


for trolley stan- 


Tte following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents us 


187, GorpscHMIDr & Согрхснмірт. Clamping apparatus for 
pressing together railway rails, girders, and the like 
in the welding process. | 

8,555, Soc, DES GARAGES KRIEGER ET BRASIER. Means fcr regu- 
lating the supply of electric currents. 

8,556, Soc. DES GARAGES KRIEGER ET BRASIER. 
ignition apparatus. 

8,970, West. Internal combustion engine. 

9,007, Hausmann. Condensers, tubes, and the like. 

9,143, Isania-ZAHLER WERKE Ges. Electricity meters. 

9,491, ALLGEMEINE ELEKTRICITAIS-GEs. Electric motor con- 
trollers. 

9,609, Soc. ANON. WESTINGHOUSE. 


High-tensior, 


Jet condensers. 


Expiring Patent 


The following patent expires during the current week, after 
a life of fourteen years :— 


10,298, May 241н, 1893. Savers. Dynamo electric machines. 
To improve the commutation of continuous-current machines, a 
‘commutator coil” is interposed between each commutator bar 
and its connection to the main armature winding. These “© com- 
mutator coils" are arranged longitudinally upon or within thc 
armature periphery in such manner that portions of each ol 
them will lie at either side of the section or sections of the 
main armature winding to which the particular. commutator 
bar is connected. Polar extensions with separate excitation 
windings are also used for the same purpose. 
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Hove Eleetrie Lighting Co.. Ltd. 7—74 

toot Wit К. L. '& P. Co , Db. Ка... Stock 94—97 TELEGRAPH AND ee 

Kensington & Ки Ама ‚е EBL. Со. / 84—94 
Do. 445 Deb. Red. Stock 4 4 97—100 Anz lo- и: Telegraph Co. Ltd.| Stock 3} 15/.* | 613—264} 

Kens & \'Ung Hill E. L.C Cos. “Dh. Ra. Stock 4 42 99—102 Do. Pref. Ord. axes Stock 6 a7 17- 105 +} 

London Fleetrie Supply Corporation 4 ojt Do. Def. Ord. ... Stock 19. ea- zJ- до} -i 
po. 67 Pref... nes ds 6 3;- Comanereial Cable Co, FU. Туе. “Ted | Stee’ 4 4. Wh - B 
Do. 4° Ist Mort. Deb. Red ... 4 47 Direct Sptnish Telegraph. Co. Ltd. 4 Б з=: : \ 

Metropolitan Elec. Supply Co., Ltd. 10 $/- Do, 10z Cmn. Pref, а... 10 10;- «Т 
Do. 44; Cum. Pref... Socius 4h 2:3 Do. 44, DDS. cessere 4} 40 jiu 108 
Do. 44, Ist Mort. Deb. Red ...... d 43; |10—109 Direct United. States Cable Co. Ltd.. 3i 4/- 154— 16 
Do. 3i “Mort, Deb. Red. ........... 3 зл $0 —02 Direct West India Cable Co. Ltd., 

Midland E Corp. foy P. Dist. Ast Mt. Du.[100 & 500 4} 445 90—93 444 Reg. Debs, Red... 4) 44% 100—109 

БОД & Dist. E. D. Co., £9 paid 5 4/6 9--10 Eastern & 8. African L'A., 45 Mt Deb. 4 4 ох 10l 
Do. ‘Mort. Deb. Rel ............ 4) 447 100—103 Do. do. (Maur tins 2a) i 4 4 95—19) 

Ne md npon-Tyne Elec. шр 5 к Eastern Ext. Australasia € China |... | 7 ojo* | 131—14 
Do. £2 ри. 1090/- рл. ~ 2:03 po. 4. Mort. Deb. Perp. ..........-. Stock 4 37 60-106) -} | 
Do. 5* Pref. (fully paid) por 5 E Eastern Teles raph an siess son | LOK 7 95]. | 336—141 -8 
Do. 10/- Pm 4/- paid с — 9:024 Do. 3). Pref. п... Stock 3} 17/6 | 8$ 4—t03ad| ~ 

Notting Hill Elec. Ltg. Co., | Ltd... 7} 9/-" Do. 4; Mort. Deb. .. sse] Stock 4 44. |1044— 106) 3 

Oxford Electric Co., Ltd. КОК ОКУТ 7 n G. N. Tel. Co. (Copenha: сеп). СИР 10 21 5/- 34—10 " 
De, 4; Deb. Red.. 4 47 Indo-European Telezra]hi Co, ].t4..... 25 13 == 564—585) -24 

St. James and Pall Mall E. L. "Со. ‘Ld. 12} 5[.* Marconi Wireless Telegraph Co. Ltd. 1 — — - 
po. 7% Non-Cum. Pref.............--. n 3/6 National Telephone Co., ae Pref...| Stock 6 67 105--110 
Da. TE Deb, Red. а... 3} 34 Do. КҮЗ z еннен: LOCK 5 KE A 1044—1060} 

Bn ШЧ Mkt. Elec. sup. Co., . Ltd. 4 4/- po. 67 Cun. Ist Pref. 10 6 UE 114—134 
Do. г), Red Quee 4 +7 Ро, ME Cum. 2nd Pref. . — 10 6 tif- 10—17 

South boot Elec. Sup, Corp. Ltd. 4 37 Do. 57 "pl Pref. uv avevo a earn sa 5 5 2j6 эр7 

South Metropolitan E. L. & P. Co... 2) (xl. Do. M Deb. Red ........... eese Stock 3} 3) Ча —1] 5 
Do. 7 Cum. Pref.. —— ста, n х4 Do. Deb. dtd a seres Stock 4 47 100— 102 
Do. TE “Ist Deb. Red кок 4} 44% 100) — 103 West Mae an Telegraph Co, Lid. 10 4 4/-* 19—104 

Urban ie с. Supply Co., Lid. 5 5f- 13—25 Western Те Је cds ale Co., Ltd.. 10 7 3/- | 301—141 -1 
Do, 5% Cum. Pref.. mm 5 5/- 23—34 Do. 4% Deb.. EE Stock 4 44 | 102—105» 

Do. "o ist Mort. Deb. Red... 4} 34 $5 — 95 

Westminster Elec. Sup. Corp., Ltd. 13 ojo* 9—10 КАШАСЫН 

Do. 4b Cun. Pref. е dns 5 2/3 51—51 Aron Electricity Meter Co., Ltd.. "- 
ron dee ricity Meter Co., 1 um E 1. 
ELECTRIC RAILWAYS. Do. Cum. Pref.. 1 4h i22* 21— 33 ad 

Baker St. & Waterloo 47; Perp. Deb.| Stock 4 4° 90—95 Babe оек &Wileox, Ord. Shres, £l paid EN == ‘st 44-4 

Central London sesse eerte Stock 4 4: 71—78 Do. ‘Pref, £1 paid... =< — nnn 11,-—1{% 
po. 44 Preferred, sucer enm] Stock 4 4% n- British aaah ued & Helsby Cables, Ld. 5 $ 10/- 4—7 
Do. ee ‘ferred хо Эя sessesee soa Die Stock 4 4% 55—95 D». 6; Cum. Pref.. 5 6 3/- 8—6 
Po. * Debentures. Stock 4 4% 103—100 Do. 44; Ist Mort. Deb. Jed. Stock 4 445 102—105 

Ct. NAE Eust. & Hamp. Pp. Dh.. Stock 4 4° 53—36 British ‘Tomson: -Houston Co., Ltd. 

City and South London Cous. ‚| Stock 1 95“ 41—43 4M; Ist Mort. Deb, Ned, . ... | Stock 4} 4} 92—96 
Do. 4 Perp, DeD ае Stock 4 4° 102—105 British Westin; ps Elcetrie Mnf. 

Do. 5: , Perp. Pref, S91 өөн] BLOCK 5 5 117—121 haere 2 Pref. 222.92... 5 — 3j.* 1-1} 
Do. 2 Perp. Pref. 1898 & Stock 5 5. 115—118 Do. Mort. "Deb. Red.. evel Stock 4 4; 04—03 
ро. A Perp. Pref. 12900. ......... Stock 5 5X 119—113 Brush Еее Engineering Co. 2 2 1/- 1—1 | 

Great Northern & City Pref. “A” 19 4 4j.* 24-3 Do. Pref, ous РТИ 9 6 2At 1—14 - 

Gil. ee Pieendilly & Brompton 10 4 4/-* 0—7 Do. an Perp. Ist Deb. vaga NM *tock 4 4 $9 - 2 
Do. регр. Deb. нен Stoek 4 i15 85 —S88 Do. Perp. 2ud Deb... Stock 4 Al. 15—18 

Mersey 4 ns. M Ed Stock — — 3—5 CUM rs Cable and eae Co., Li. 5 10 5j- 19—11 
Do. 3% Pe гр. "Pref. Red... Stock — — 7—10 ро. 5 Cum. Pref. . ——— à 5 2/6 AL— 4 

Me tropelitan Cons. TEE Stock 24 141A 121—434 Do. 44; Ist Mort. Deb.. EE ETEA Stock 44; 1060) ~ 108) 

Do, 34. рге ferenes, ic M: Stock 3) Sk 57—90 Consolid: ated Eleetrieal Co., Ltd.. 1 = ТЇ. VIV 
po, BAL ' A" Pref. е Stock 3 3i. 12—80 Crompton & Co., Ltd. КҮИҮП 3 1/0 "ER 
Do. 3j, Convertible nh бойы моск 34 Sus 73—13 Do. >: Ist Mort. Reg. Deb... i 150 & 105 pA tii tm 

Metropolitan Distriet . etic Des — — 15—14 Dick, Kerr & Co., Ltd... .. m 1 2). ipa 
Do. E Perp. Deb. е Stock 6 64 130—135 Do. ; Cum. Pref. — i 1 ў па." 11—14 
ро. 3; Ветр. Deb... | stock 4 LN SN —40) Do. Ai Deli; Hed. iere eines Stock 4À 4A; Jur. -105 
Do. 1 Perp. Deb. (1903- 9. ККЕ Stock 4 4. 80—585 Edison & Swan United ** А,” £3 paid 5 44 о/о 1-14 -i 
Do, Guarinteed 45 .. .... SU Stock 1j 1415 50—95 Do. do. (fully paid) 5 4} 4/2 24-7? 

Do. Extension Pret ¢ Y ке Stock — — 34—39 Do. 4% Deb. Red.................. ho! Stock 4 4. № 
Ass. Ext. Pr. Guar, ћу U. К. Is. "Co, Stuck — 3 50—60 Do, 52 2nd Deb. Red.................. Stock 5 5. cy- 02 
Unde rgronnd hice. Railwars Co о Electric Construction Co., Ltd. 2 — 1/1} 1 -- үа 
London 5. Profit Shig. Sec. Notes|Varions 5 55 14—17 Do, 25 Cum. рге{..................... 2 7 2903 | DL-—2 
Waterloo апа UM user нө Stock 3} З’, — General Klec, Co.,Ltd..5 Cum., Pref. 10 5 э. | s-o} 
Whitechapel aud Bow 4 , Deb. ........ Stock 4 4» 100—109 Do, 45, Ist Mort. Deb. Red ,........|] Stock 4 4” wy 
ELECTRIC TRAMWAYS. nm Ei Co., Ltd. 5 15 E 1—12 
. M SENT. uosers sacs toss. 5 4} wet 50—34 
Bath Kleetrie Tramways, Ltd. ......... 1 1/- ро. 4); Ist Mort. Deb. ax TNT Stock 4h 44 107—109 
И ОТКА P Ef, ЕРОТ У 1 (і. L R. & G. P. Co., Ltd... СИИ 10 10 i5; 151-16} 
ре 4) Deh, Ps e| Stock 4 4): Do. 4: Deb. Red.. scs 00 4 4: us 100 
Bino & Mid. Us.. “Ist Dh. ha, мое 4 4i. 97 – 99 Tel. Const, & Maintenance бо... NET 12 15 оз! 304—121 
British Eteetrie Fri nee Co., Ltd. 10 Кі oj 2—2} Do. 4; Deb. Bds. Hed. РЕ 100 4 E 47 lob - Lurk 
las oet БН ду анана, 10 6 6/- 641—901 White (J. G.)& Co., 67 Cum. Pref. | 10 1 6j. | 9-10 
Do, 8 Perp bete ее | Stock 5 э Qu —103 ME Ord.Shres ne = = s 1} -1} 
Е E T E Stock 4 AV. 19--82 Do. 6^ Cum! Pref, £5 pius NET OE £ 3) 4i 
City ef B гана Trs, Con Can ayn 5 Lor, aw one 14-5 Do. 156 Mtg. Deb. d Red, 100 — 4^ 19—53 
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Silvertown 
Cables 


For 


Electric Light, Telegraph and Telephone. 


The India Rubber, Gutta Percha, ana 
Telegraph Works Co., Ltd. 


Head Offices: Works : 
106, Cannon Street, London, Е.С. Silvertown, London, E. 


Telegrams: 
Offices: “ Silvergray, London." Works: “ Graysilver, London." 


BRITISH INSULATED & HELSBY CABLES, 


| Works: Prescot, Helsby, and Liverpool. Limited. 
| 
| 
| 
| 
| 


ELECTRICAL CABLES and WIRES 
FOR ALL PURPOSES. 


Paper, Rubber, Gutta Percha, Silk, or 
Cotton Insulated. 


Contractors for the Complete Equipment of 


Tramway, = 
Power Transmissien, Liyhtiny, 
Telegraph and Telephene 
— Systems — — 


Manufacturers of 
Junction Boxes, Section Pillars, Overhead Tramway 
Seen mm Gear, Bonds, Switehboards, Meters, Telephone Exchange 
05-3 Core С ble orn - 20, ав it W Equipments, Batteries, Insulators, Fire Alarm, and Police 
ope ОЕ ыш Equipments, Railway Signals and Blocks, ete., ete. 


HIGH CONDUCTIVITY COPPER, 


Rolled or Drawn to any Wire Gauge, Section, с or Specification. 
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ELECTROMOTORS, L”: 


OPENSHAWV, MANCHESTER. 


Telephone: 7094 (Two lines). Telegrams : **Magnet, Manchester." 


— Speciality — 


The Complete Equipment of 


ELECTRIC POWER PLANTS 
for WORKS & FACTORIES 


of every description. 


The First British Firm with 
a Works specially built 


FOR THE EXPRESS OBJECT OF MANUFACTURING 
SEMI-ENCLOSED MOTOR. 
м £ _ DYNAMOS AND MOTORS OF MODERATE POWERS 


LONDON OFFICE: 35, Queen Victoria Street, E.C. 


Telephone: 3525 London Wall (Two lines). Telegrams: ** Orders, London." 


Weston Instruments 


Are now supplied direct from Stock 
and —————————— 


s я 


Telephone: 
2029 HOLBORN. 


Telegrams: 
'* PIVOTED, 
LONDON." 


= = р ` "NW i | ЕШ Wi "AMI i МЕ" | 
Т Б, И ош ит 
. 3 - DUPLEX. 


Model 16.— STANDARD PORTABLE DEAD-BEAT WATTMETER 
for A.C. and D.C. Circuits. 


Standardized and Repaired at our own Laboratory 
—————————— AE ——————————————— 
Audrey House, Ely Place, Holborn, London, E.C. 


WESTON ELECTRICAL INSTRUMENT CO. 
<P a EE ER 
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LOCAL 


BARNES: Electric Light Undertaking.—Up to May Ist 
47,366 private lamps have been connected to the mains. The 
total costs per unit for the month of April amounted to 108d. 
as against 115d. in the corresponding period of last year. The 
Local Government Board has sanctioned a loan of £6,700 for 
extensions, repayable as to £5,700 in seventeen years, and the 
balance (£1,000 for meters) in five years. ‘The profit of the 
years working amounted tó £2,467, after provision had been 
made for interest on loans and repayment of principal. __ 

BEXLEY: Emergency Tramway Supply.--The Electric Light 
and Traction Committee have been negotiating with the Urban 
District Councils of Erith and Dartford, and the borough of 
Woolwich, with regard to the mutual supply of tramway current 
in cases of emergency. The Erith Urban District Council were 
prepared to supply subject to the following terms :—(1) The 
supply to be from the Northumberland Heath terminus to the 
Public Hall; the Bexley Council to put in a section insulator 
at the latter point, and to disconnect the feeder at Barnehurst, 
so as to completely isolate the section the Erith Council are to 
supply. (2) ‘That not more than two cars are to run between 
Northumberland Heath and the Public Hall at the same time. 
(5) The supply to be given on the express understanding that 
the Erith Council do not assume any responsibility for continuity 
of supply or immediate disconnection without notice 1f necessary. 
(4) The Erith otticials to have the right of inspection, to ascer- 
tain that conditions 1 and 2 are complied with. (5) The charge 
to be 10s. per hour or part of an hour, with a minimum charge 
of £2. (6) The arrangements to be mutual. ln the event of a 
failure on the Erith system the two cars to be run on the 
section between Northumberland Heath and the “Wheatley " 
Hotel by energy supplied from the Bexley Generating Station. 
The committee recommended that the above terms be approved 
as the basis of an agreement between the respective Councils. 

BOLTON: Tramways to Bury.—This line, which links up 
several important rural districts, was duly inspected by the 
Board of Trade, and opened to public use on Thursday last. 

Electricity Department Annual Heport.—'The annual report 
of this undertaking 1з to hand, and shows that the works cost 
per unit generated has been reduced to 0°438d., and the total 
«ost, inclusive of capital charges, to l'159d. per unit. The 
average price obtained per unit sold is l'45d. per unit, and 
the kw. capacity of the plant installed is 6,800 kw. 

BURGESS HILL: Revocation of Electric Lighting Order.— 
The electric lighting provisional order granted to the Urban 
District Council in 1901 has been revoked by the Board of 
Trade. 

BURTON-UPON-TRENT: Electricity Undertaking Annual 
l'eport.-—The annual report of the Electricity and ‘Tramways 
Department is to hand, from which we gather that the total 
units generated were 1,164,355, and the maximum load re- 
ccrded 886 kw. The works cost per unit was 0'821d., and the 
tetal cost, inclusive of capital charges, was 21274. per unit. 
The tramway consumption per car mile has been reduced to 
116 units, notwithstanding that 25 per cent. of the cars have 
been fitted with top-deck covers. The restricted hour system 
of power supply has been introduced, and 261 h.p. already 
«cnnected, and it is anticipated that an additional 200 h.p. 
will be connected very shortly. 

CARMARTHEN: lectric Lighting Scheme.—A draft con- 
tract with Messrs. J. B. Saunders and Co.. of Cardiff, for the 
electric fighting of Carmarthen, has been prepared, and will be 
considered at a special meeting of the Town Council on Tuesday 


next. 

DUNDEE: Shipyard — Electrification.—The | Dundee Ship- 
building Co., Ltd., have decided to install about 25 electric 
motors, aggregating 300 h.p., for the driving of machinery in 
their Panmure Yard. Negotiations have been opened with the 
Corporation for a supply of electrical energy for these motors, 
and also for lighting purposes. The British Westinghouse Com- 
pany have secured the contract for the installation. 

, DUNFERMLINE: Proposed Generating Station.—The ques- 

tion as to whether the Town Council should build their own 

Fenerating station, or obtain a bulk supply from the Fife Electric 
ower Co., is at present under consideration. 

ITALY: Palermo.—A Consular report states that the improve- 
on of the services of posts, telegraph, and telephones between 
“aly, proposed by the last Ministry, consist of the laying down 
оа new bronze wire of 3 mm. between Rome and Palermo 
(1.052 kiloms.) ; a new bronze wire of 3 mm. between Naples 
and Palermo (803 kiloms.) ; a new bronze wire of 5 mm. between 

ome and Catania (907 kiloms.), besides a new cable between 
бо and Messina of 31 kiloms. Ordinary iron wire lines are 

eed between Palermo and Caltanisetta, 132 kiloms., and 
a 11а Caltanisetta-Girgenti, 199 kiloms. All the above are 
er Wire lines. A wireless telegraph station is proposed for 
h си Single 5 mm. telephone line is proposed between 
io ы, Messina and Palermo. District lines of 3 mm. are 
kiloms -structed in Sicily during 1907-08 to the extent of 625 
1910.11! ‘a 1808.09, 1,081 kiloms. ; in 1909-10, 160 kiloms.; in 
structed ; 46 kiloms. Besides this, urban lines are to be con- 

in Trapani, Caltanisetta, and Syracuse. 


NOTES 


Messina.—Twelve electric arc lamps have been erected along 
the quay of Messina. һе lamps are of 500 candle-power each, 
25 ft. in height, and situated at intervals of about 19/ ft. ‘These 
lamps are to facilitate the loading and unloading of vesseis at 
night. 

LONDON: Stepney.—The Electric Lighting Committee have 
come to the conclusion that before inviting tenders for the 
execution of works at Blythe Whari, involving an initial ex- 
penditure of an approximate sum of £57,000, the advice of an 
engineer of eminence should be obtained upon the sutticiency, 
design, and general effect, financial or otherwise, of the plans, 
estimates and specifications for the scheme as prepared by the 
Borough electrical engineer and manager. With reference to 
the L.C.C. (Electric Supply) Bill, the committee had come to 
the conclusion that the measure as now drafted gave no promise 
of conditions better than those foreshadowed in the original 
Bil with regard to the compulsory acquisition of the under- 
takings of the Metropolitan Borough Councils, but, on the con- 
trary, was calculated to aggravate the dangers to the Council's 
undertaking should the bill become law. They were of 
opinion that the Council must, therefore, proceed with their 
opposition to the Bill. 

Islington.— The Borough Council is to convene a conference ot 
representatives of the Metropolitan Borough Councils who are 
electric light undertakers, with a view to securing the re-intro- 
duction by the Board of ‘Trade of the Supply of Electricity 
Bill. 

LUTON: Electricity Department Annual Accounts.—A copy 
of these accounts is to hand, and we learn that during the 
past year there have been 726,557 units generated, and 
686,518 units sold. The maximum demand was 515 kw., and 
there are 10 arc lamps and 27 incandescent lamps installed for 
public lighting. 

MAIDSTONE: Proposed Light Railways.—The Light Railway 
Commissioners have submitted to the Board of Trade for con- 
firmation, under the above-mentioned Act, an order made by 
them for the construction of additional light railways in the 
boroug:: of Maidstone. Апу objections to the confirmation of 
the order should be addressed to the Assistant Secretary (Rail. 
way Department), Board of Trade, Whitehall Gardens, London, 
5.W., and must be lodged with the Board on or before June 8th, 
1907. These should be accompanied by copies of any clauses 
or amendments that may be desired to remove the objections, 
and copies of such objections and clauses or amendments should, 
at the same time, be sent to one of the promoters' agents named 
below. Copies of the order as submitted for confirmation may 
be obtained on payment of not exceeding one shilling per copy 
from Mr. S. Lance Monckton, Town Clerk, Maidstone; or 
Messrs. Sharpe and Co., 9 Bridge Street, Westminster, S.W. 

MOSCOW: Proposed Tramways.--A Reuter telegram reports 
that the Moscow municipal authorities have concluded negotia- 
tions with an English firm for the construction of several lines 
of tramways. ‘The cost of the scheme will be met by a 
municipal loan. 

PORTSMOUTH: Electricity Undertaking.—It is reported 
that this undertaking during the past year has made а net 
profit of £10,700, and that £3,500 will be contributed to the 
relief of the rates, £1,C00 to the Fire Insurance Fund, and the 
balance to Reserve Fund, which now amounts to £26,000. 

RICHMOND: Proposed Tramways.—At the last meeting of 
the Town Council, recommendations from the Tramways Com- 
mittee were considered in favour of allowing the London 
United Tramways Co. to instal the overhead system of electric 
traction in Kew Road. They further recommended in favour 
of requesting the company to promote a Bill authorising the 
construction of tramways over Kew Bridge. After prolonged 
discussion an adjournment was decided upon to allow members 
time to inspect plans and sections submitted by the company. 

ROTHESAY: Electric Light Affairs.—From the last meeting 
of the Rothesay Town Council it appears that an investigation 
is being conducted as to the state of the dlectric light plant, 
many parts of which have been found to be in need of repair 

SWANSEA: Proposed Cable Tramway.—The Borough Sur- 
veyor has prepared a report on the proposed cable tramway up 
Mount Pleasant. The length would be 4,580 ft., the average 
gradient one in 9°82, gauge 3 ft. 6 in.. and it is considered that 
electricity is out of the question. "The capital cost is estimated 
at £16,915. 

TORQUAY: Tramway Extenstons.—The Tramway Company 
have applied to the Corporation for authority to extend their 
lines on the Dolter surface contact system along the sea front. 
This action is preparatory to the promotion of a Bill to entitle 
them to continue the system to Paignton. 

TOTTENHAM: Tramway E.rtensions.—Plans have been sub- 
mitted by the Metropolitan Electric Tramways, Ltd., showing 
the proposed widenings to be made to enable the cars to run 
from the junction of High Street and Broad Lane to Forest 
Road, and these have been approved by the Council. In our 
“Tenders Invited" column we give a note showing that the 
Walthamstow Council are proposing to double the tram lines in 
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Forest Road for the purpose of joining up the Metropolitan 
Tramways, over which there will be running powers that the 
cars from the system will run directly to Epping Forest. | 

UFFCULME: Proposed Electric Lighting.—The Parish 
Council has been considering the question of lighting the streets 
by electricity, and has been in communication with Messrs. 
Fox Bros. in reference to a scheme submitted by them. 

On the 18th inst. an offer was received from Messrs. Fox 
Bros. to supply the town with electric light, direct from their 
woollen factory, at a minimum price of 2d. per unit. The 
cables are to be laid at the expense of the town. The cost to 
the rates will not be more than £12 per annum, which is less 
than the sum now expended for gas lighting. 

UNITED STATES: Baltimore Tramways.—A British Consular 
report dealing with the trade and commerce of the States of 
Maryland, Virginia, West Virginia, and Kentucky for the year 
1906, says that the electrical tramway system ot Baltimore is 
being extended in all directions, and the principal work now in 
construction ig the line between Baltimore and Washington, 
which is expected to be in operation in July, 1907. The sys- 
tem is intended to embrace the Annapolis, Baltimore, and Wash- 
ington line of 21 miles, now partly worked by steam, and 
another short line of 9 miles between Washington and Laurel, 
Maryland. 

Susquehanna River Power  Transmission.—Àt a distance of 
about 40 miles north of Baltimore there is in course of con- 
struction across the Susquehanna River at McCall's Ferry ап 


TENDERS INVITED AND 


AUSTRALIA: Water-Power Development in Victoria.—The 
Australian Mining Standard reports that Mr. W. Thwaites, 
Engineer-in-Chief of the Melbourne and Metropolitan Board of 
Works, has distributed a circular amongst the members of the 
board outlining a scheme for the generation of electricity at 
Dights Falls (V.), to supply power for numerous undertak- 
inps in Melbourne. He recommends that power be given the 
board for:—(1) Construction of a large flood equalising re- 
servoir at Yarra Glen. (2) Construction of weirs across the 
Yarra for utilising all the available fall for horse-power 
throughout any part of its course. (3) Generation and trans- 
mission to Melbourne of high tension electric currents. (4) 
Establishment at Dight’s Falls of a large central electric power 
station for generation and distribution of electricity for power, 
lighting, and heating purposes. (5) Supply of irrigation water 
and electric current to апу persons requiring the same in the 
valley of the Yarra. (6) Construction of electric tramways in 
the metropolitan municipalities. (7) Supply of electric light 
and power to the metropolitan municipalities, or their rate- 
pavers, in co-operation with the Melbourne City Council. Mr. 
Thwaites advances the following reasons for recommending a 
central distribution station at Dight’s Falls :—One power station 
for the whole metropolitan district. will be the cheapest and 
most economical way of providing for all public and private 
requirements. The station should provide for all electric light- 
ing, tramway haulage, driving power for manufactories, and 
all industries requiring motive power. The central station 
should be fixed at, or near, Dight's Falls, as that point is as 
nearly as possible the centre of the metropolitan area. Elec- 
tricity should be supplied to large consumers from Dight’s 
Falls at about ld. per unit. The Melbourne tramways are now 
worked from 11 stations, but when the tramways become the 
property of the municipalities they could be all worked from 
the Dight’s Falls central station, as the Sydney trams are now 
worked from  Ultimo—the current being distributed оп the 
high-tension svstem to transformer stations in the metropolitan 
district at 6.600 volts. At the Dight’s Falls the upland waters 
of the Yarra meet the tidal waters, and the maximum amount 
of power which can be possibly obtained by impounding the 
water in the metropolitan district can be obtained here right 
in the centre of the metropolitan area. 

The South Australia Postmaster-General's Department invites 
tenders bv July 10їһ for two switehboards, two lightning 
arrester boards, 1,000 fuses for telephone sets, 560 Leclanche 
cells, No. 2 size; 100 mechanical registers, 12 differential gal- 
vanometers, 15 electro-magnetic transmitters, six registering 
boxes, plug pattern; five miles copper wire, insulated; 500 
copper tapes, 5,000 copper binders. 

A scheme for the electrification of the present steam tramway 
svstem of Newcastle, N.S.W., is under consideration. ‘The 
municipal council. and some of the suburban municipalities con- 
cerned, have declared in favour of the scheme. 

BEDFORD.— Tenders are required by May 25th for the supply 
of high and low tension cables for twelve months. Particulars 
from Borough Electrical Engineer; fee, one guinea, returnable. 

BELFAST.-—The tramways and electricity department invite 
tenders for a lighting switchboard to control 2,000 kw., also 
one motor generator for their electric station, East Bridge 
Street, Belfast. Specificat?ons, &c., from the «itv electrical 
engineer, fee returnable. ‘Tenders to Sir Samuel Black, City 
Hall, Belfast, not later than June Ist. (Nee advertisement, page 
904.) 

The Tramways and Electricity Committee have authorised a 


immense concrete dam, which will be about 3,000 ft. long, 68 ít. 
wide at the base, and 40 ft. above the normal surface of the 
river. The water which will be held by the dam is expected to 
furnish 100,000 horse-power, and will be used to supply Balt- 
more, Philadelphia, Wilmington, and Chester, Delaware; York 
and Lancaster, Pennsylvania; and other smaller towns, with 
electric power. Although the dam itself was only begun in 
November, 1906, the preparatory works have been going on for 
several years, and it is believed that the company will be in à 
position to supply electricity within the next three years. It is 
estimated that the cost of the enterprise will be £2,000,000. 


WESTHOUGHTON: Provisional Order Transfer.—Notice 15 
given of the intention to transfer the Westhoughton Electri: 
Lighting Order, 1902, to the Lancashire Electric. Power Com- 
pany, upon the following terms :—(a) The area of supply is to 
be the whole of the area authorised by the said order. (6) The 
sum of 5410 is to be paid by the Company to the Council, being 
the expenses which the Council have incurred incidental to ob- 
taining the order. (c) The Council to have power to re-purchase 
the undertaking from the Company at the expiration of seven 
years from the date of transter, or at the expiration of any 
subsequent seventh year, upon terms set forth in the drait aecd 
of transfer. 

WOOLWICH: Show-loom to be Closed.—The |. Borouzh 
Council have decided to close the show-room for electrical 
appliances previously maintained in Thomas Street. 


PROSPECTIVE BUSINESS 


mains extension along the Malone Road to Malone Park, and 
down this Park to Lisburn Road, at an estimated cost of £2,175. 
Power to obtain the necessary loan will first be obtained. 

BELGRAVIA.—-Extensions of the electrical undertaking have 
been decided upon.’ 

BRADFORD.-—An extension of the tramways from Little Hor- 
ton to Wibsey was sanctioned at the last meeting of the Brad- 
ford City Council. The estimated cost 1s £12,000 for permanent- 
way and £15,000 for cables and equipment. 

CLYDE NAVIGATION TRUSTEES.—Tenders are invited 
for electrical stores, amongst others, for the year commen.inz 
July ist, 1907. Particulars from the superintendent of stores. 
16 Robertson Street, Glasgow, and tenders to the general 
manager and secretary by June 1st. 

CONSTANTINOPLE.--The Turkish Minister of Public Works 
invites tenders for telegraph material. 

DARTFORD.—The council invite tenders for the supply and 
delivery of the following goods during the vear ending June 
30th, 1908 :—(1) Lubricating oils; (2) electric meters; (5) house 
cut-outs; (4) house service cable, Jointing material, and acces- 
sories for electric lighting department; (5) general stores for 
electric lighting department—(a) oil (other than lubricatinz:. 
tallow and mutton cloths, &c.; (b) files, tools, screws, &‹.; 
(c) solder, fuse, and binding wire, &c. Particulars, &c., from 
the Town Clerk, to whom tenders by June 11th. 

DERBY.—The Tramways | Committee invite alternative 
tenders for supply and delivery of materials and construction 
of works in connection with the permanent way and electrical 
equipment of a portion of Nottingham Road tramway route. 
The length of the route is about 14 miles, or, reduced to single 
line: Scheme (a) 2 1-5 miles; alternative scheme (b) 2j miles. 
The work will be let in one contract (Contract No. 11). Хре‹сї®- 
cations, &c., from Mr. John Ward, borough surveyor and 


engineer; and further information relating to the electrical 


equipment fron Mr. T. P. Wilmshurst, M.I.E.E., borough elev- 
trical engineer, on and after Friday, May 17th, on payment of 
a fee of £2 2s., returnable. Tenders to be sent to the Towa 
Clerk by May 30th. 

EALING.—The Electricity Supply Committee require tenders 
for a water-tube boiler. Particulars from the Borough Electri sl 
Engineer, fee £1 15., returnable, and tenders to the Town Clerk 
by June Ist. 

GOOLE.—Offers are invited for an electrical installation 
under the terms of the Council's provisiong] order. Particulars 
may be obtained from the Clerk to the Council, fee one guinea. 
returnable. "Tenders by May 515%. 

ITALY.—The Milan Municipality is to extend the electric 
tramway svstem. 

KNARESBOROUGH.—-The Committee of the Knaresborou:h 
Water Carnival, which will be held on August 15th, invites 
tenders for the searchlight and telephones in connection with the 
carnival. Particulars from C. Hebblethwaite, Knaresborouch. 

LIMERICK.-- The Electrical Committee are prepared to ге 
ceive tenders for general stores, including accumulator acies- 
sories, cable, electrical accessories, engine-room accessories. meini 
accessories and meters, &c., for the period ending March 51м. 
1908. Copies of specifications, &c., can be obtained from tle 
Borough Electrical Engineer. Tenders should be delivered te 
the Town Clerk by June 11th, 1907. 

LONDON: London County Council.—The Council invites 
tenders for the manufacture, supply, and delivery of electrical y 
operated car traversers. Drawings, &c.. may be inspected after 
Мау 25th by arrangement with the chief officer of tramways. 
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62 Finsbury Pavement, E.C., and specification, form of tender, 
and other particulars are obtainable at the шу Hall, Spring 
Gardens, S.W.; fee £2, returnable. Tenders to the Town Clerk 
by June 11th. 

The Council invites tenders for the manufacture, delivery, 
and erection of high and low tension switchgear for five tram- 
ways sub-stations (with basements), and high and low tension 
switchgear for three tramways sub-stations (with galleries). 
Fee, £2 (returnable). Tenders by June llth, to the Clerk to the 
Council. 

* Svuthwark.—The Borough Council invite tenders for the elec- 
tric lighting and wiring of the new library at the junction of 
the Old and New Kent Roads. Specifications, &c., may be seen 
at the Town Hall, and tenders should be sent to the Town Clerk 
by May 29th. 

LUDLOW.—The question of lighting the streets with electric 
lamps is under consideration. 

NELSON.—The electricity committee are prepared to receive 
tenders for one Lancashire boiler, with superheater and steam 
pipes. Specifications, &c., from Mr. D. Helme, Borough Elec- 
trical Engineer, Electricity Works, Nelson, fee £1 1s. return- 
able. Tenders to the Town Clerk by June 3rd. 

NEWPORT.—A Local Government Board inquiry has been 
held into the application for the loan of £30,C00 for the elec- 
trical undertaking. Of this loan £20,000 is in respect of general 


extensions of mains, the remaining £10,000 being for additional - 


machinery at the power station. 

NEW ZEALAND: JXNapier.—From the last issue of the 
Australian Mining Standard we learn that the Napier 
(N.Z.) Borough Council recently met to consider a re- 
port from Mr. J. Black, M.I.C.E., on the probable cost of 
installing a system of electric lighting and traction, and the 
receipts that might reasonably be expected. The most suitable 
route for a tramway was described as being from Hastings 
Street to Port Ahuriri, and also to the hospital, and trom 
Clive Square to the railway station, with a contingent service to 
'lTaradale. The approximate cost of construction was set down 
at £77,000 for traction, lighting, and power, and inclusive of 
the Taradale service, and £45.000 exclusive of that service. For 
a lighting scheme only the estimate was £12,500. "The estimated 
revenue in the second year was £11,800, £7,600, and £4,300 
respectively for the three schemes, giving an approximate net 
profit of £1,600, £730, and £600 respectively. It was resolved 


to apply for an Order-in-Council authorising the installation of 
electric lighting and construction of a tramway to be run on the 
lines of Mr. Black's report, and further, that the Hawke's Bay 
County Council, Taradale Town Board, and the Whare-o-Mara- 
enui Reclamation Syndicate be informed what steps the Council 
are taking, so that they also may take the necessary steps in 
case it is wished to extend the trams from the borough to 
Taradale. 

PORTSMOUTH.—Tenders are required by the Portsmouth 
Higher Education Committee for (1) supply and fixture of 
switchboards and wiring for experimental purposes; and (a) 
electric light fittings. Designs and tenders are also required 
for (3) special electric light fittings in the new technical insti- 
tute. Specifications, &c., may be obtained from the Principal, 
Technical Institute, Arundel Street, Portsmouth. Tenders to 
the Chairman of the Higher Education Committee by May 28th. 

ROCHDALE,—The Local Government Board has sanctioned 
a loan of 555.900 for tramway purposes. 

SHEFFIELD.—The Electric Light Committee invite tenders 
for steam turbine, alternator, exciter, condenser, and other acces- 
sories. Specifications, &c., may be obtained from the Electrical 
Engineer on payment of a fee of £1 15., returnable. ‘Tenders 
to be sent to Mr. 5. E. Fedden, general manager and engineer, 
Electric Supply Department, 53 Commercial Street, Shetheld, by 
May 27th. 

SWINDON.—Some structural alterations are to be carried out 
at the Electricity Works, including the overhauling, re-arrange- 
ment, and replacement, where necessary, of the switchboard 
wiring, also the rebuilding of the switchboard platform with steel 
girders and concrete to render it fireproof. 

WALSALL.—An inquiry has been held by the Local Govern- 
ment Board into an application to borrow £700 for improvements 
at the electricity works, where 1t is proposed to replace the old 
chimney stack with а new one. 

WALTHAMSTOW.—It is intended to double the tramway 
track in Forest Road for linking up with the extensions of the 
Middlesex tramway system, which is to be extended to the 
boundary. 

WHITEHAVEN.—Tenders are invited for (a) the supply and 
erection of one surface condenser and auxiliary plant; (b) exhaust 
steam piping and valves, including erection. Particulars from the 
Borough Electrical Engineer; fee, £2 2s., returnable. "Tenders 
to be delivered to the Town Clerk by May 28th. 


TENDERS RECEIVED AND ACCEPTED 


ACCRINGTON.—The Corporation have accepted the tender of 
Messrs. №. Т. Glover and Co., Ltd., for cabie, and that of the 
British Insulated and Helsby Cables, Ltd., for distributing 

illars. 

P ASCOT.—The Ascot and District Electricity Co. have ac- 
cepted the following tenders :—Gas-producer plant, including 
two dynamos and gas engines, Messrs. Belbie, Hobson and Co. 
(Hornsby gas engine, Johnson and Phillips dynamos), £2,669; 
switchboard and booster, Electric Construction Co., £862 10s. ; 
overhead travelling crane, H. Morris and Bastert, £157; storage 
battery, Tudor Battery Co., £951, £71 per annmu maintenance ; 
cables, Siemens Bros. and Co., £9,444. 

AUSTRALIA.—The New South Wales Public Works Depart- 
ment has given the contract for the construction of the Bellevue 
Hill tramway to Messrs. Barrie and Cowdery, Sydney. The 
Postmaster-Generals department has accepted the tender of 
Mr. R. B. Hungerford, Pitt Street, Svdney, for supplying 
additional sections for branching metallic circuit telephone 
switchboard, junction section, £670; subscribers’ sections, 
£1,720 and £1,834. 

BARNES.—The following firms tendered in response to the 
recent advertisement for pipework :—Messrs. Edward Le Bas 
and Co., £210 (accepted), Messrs. Babcock and Wilcox, the 
Thames Iron Works, John Wilson and Co., Fairbrother and 
Co., Foster Brothers, Frederick Bird and Co., John Spencer 
and Co. 

GOVAN.—-The tender of the Adams Manufacturing Co. has 
been accepted for the supply of ''Igranic"' motor starters for 
the ensuing year. 

LONDON: London County Council.—The following tenders 
have been received in connection with the provision of electric 
fans at the Central School of Arts and Crafts and London Day 
Training College :—Alldavs and Onions, £693; Matthews and 
Yates, £740; Musgrove and Co., £795; Davidson and Co., £841; 
Ashwell and Nesbit, £938 10s.; Electric and Ordnance Acces- 
sories Company, £1,019; Standard Engineering Company, 
£1,033 1s. 6d.; A. W. Penrose and Co., £1,110; Electrical Com- 
pany, Limited, £1,185 15s.; C. Pullen (Bradford), £1,245: 
Wilson Wolf Engineering Company, £1.315; Sturtevant En- 
gineering Company, £1,383 17s.; Rochdale Engineering Com- 
pany. 

For the provision of electric lifts at the same institution, the 
following were received :—-A. W. Penrose and Co., £461 15s. ; 
Keighley Electrical Engineering Company, £465 10s.: Easton 
Lift Company, £480; ‘Turner, Atherton and Co., £496; J. 
Richmond and Co., £548; A. and P. Steven, £580 5s.; В. G. 


Smith (Halifax), £610; Holt and Willets, £684; R. Middleton 
(Leeds), £690. 

The tender of Messrs. W. J. Fryer and Co., at £140, has 
been accepted for an electric light installation at the Tooting 
Fire Station. 

Poplar.—At their meeting on the 16th inst., the Borough 
Council considered final quotations for the supply and erection 
of a boiler complete with chimney and superheater tor the 
electricity works, and accepted the tender (subject to the con- 
sent of the L.C.C. to the necessary loan) of Clark, Chapman 
and Co., at £2,100. The boiler is a ‘‘ Woodeson," and has a 
heating surface ot 4,150 square feet. The grate area is 88 
square feet. The other quotations were Stirling Boiler Co., 
£2,440; Babcock and Wilcox, £2,660. 

Stepney.—The tender of J. Calcutt at £86 10s., for decorating, 
&c., at the оћсеѕ of the electricity works in Osborn Street, has 
been accepted. 

Stoke Newington.—The contract with W. T. Henley's Tele- 
graph Works Co., Ltd., for house services and cable laying in 
connection therewith has expired, and a new contract for the 
year, on the basis of a revised schedule of prices for the work, 
has been entered into, with power to the Council to determine at 
the end of six months. 

The contract with the Hackney Borough Council for elec- 
tricity supply terminated on April 50th, and the change over of 
the High Street supply to the Stoke Newington Council's mains 
was effected on Мау Ist. 

The Borough Council has received the following tenders for 
wiring for the electric lighting of the Town Hall :—Appliances 
and General Engineering Co., Ltd., £238; Pinching and Walton, 
£198; Strode and Co., £197; Chas. Pullan, £195; A. V. Gifkins 
and Co., £179 5s.; G. Weston and Sons, £179; Tilley Bros., 
£165; J. Н. Golding, £159 18s.; Miskin and Rice. £159; B. 
Soloveitchik, £140; A. Н. Ashmore and Co., £120; W. J. Fryer 
and Co. (accepted), £119. 

Westminster.—The following tenders have been accepted in 
connection with the Monck Street depot :—Alliance Electrical 
Co., Ltd., re-wiring premises, £127 10s. : Wavgood and Co., hoist 
and 4) h.p. electric motor, £60; Richmond and Chandler, Ltd., 
chaff cutter and sifter and 5 h.p. electric motor, £62 12s. 

~Woolwich.—TVhe following tenders have been received for the 
supply of an electric motor to work the economiser scrapers at 
Plumstead :—Veritys, Ltd. (accepted), £31 105.: Marples, 
Leach and Co.. £40 14s. ; Sun Electrical Co., Ltd., £51 18s. 6d. 

LOWESTOFT.—The tender of the Lahmeyer Electrical Co. 
for 2,300 yards of feeder cable and 2,300 yards of pilot cable 
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at £1,452 has been accepted. This firm’s tender has also been 
accepted for cables and pilot wires for the Kirkley district at 
£2,632, this being lower than any other tender. The British 
Insulated and Helsby Cables, Ltd., tender for a feeder pillar 
at £12 5s. and two disconnecting boxes at £2 14s. has been 
accepted. | 
PEMBROKE.—The Corporation have accepted the following 
tenders :—General Electric Co., for a 500 kw. steam generator 
„(Belliss and Morcom, engine and Witton generators), at 
22,291 7s. 6d.; Chloride Electrical Storage Co., for Highfield 
semi-automatic regulator, at £1,365 10s. (the existing 800 
«mpere hour Chloride set will be taken over as part payment, 
and а maintenance agreement for ten years at £184 per annum 


has been entered into); Babcock and Wilcox, tubular boiler, 
155 square feet heating surface, at £393. 

SALFORD.—The tender of Messrs. R. Johnson (Manchester) 
has been accepted for trolley heads and accessories. 

WOLVERHAMPTON.—The Corporation have accepted the 
tender of Messrs. Willans and Robinson, Ltd., for two 1,000 
kw. steam turbines, including surface condensing plant (to be 
built by Messrs. Willans and Robinson), and alternators to be 
built by the Electric Construction Co., at £13,416. 

YARMOUTH.—Two tenders have been received for 6,5CO tons 
Welsh Anthracite peas for the Electricity Department, and the 
Surveyor has been instructed to test the sample quoted by 
Messrs. Down and Co., of Cardiff. 


COMPANIES’ MEETINGS AND REPORTS 


BUENOS AIRES AND BELGRANO ELECTRIC TRAM 
WAYS CO.—The annual general meeting was held last week, 
when the report, given in our issue for May 2nd, was adopted. 
The chairman, Mr. J. B. Concanon, commented upon the un- 
satisfactory nature of the report, for, whereas the receipts 
show an increase of £10,842 over the previous year, the expen- 
diture was greater by £15,858. Owing to the labour troubles 
there was no prospect of any reduction of the wages bill; in 
fact, it would be larger during the present financial year, owing 
to the fact that the accounts under discussion were only for 
nine months. With regard to the proposed sale of the under- 
taking to the Compagnie Générale de Tramways de Buenos 
Ayres, he stated that the ordinary shareholders would have no 
cause for disappointment, as when the purchase was completed 
i, was estimated that they would receive at least £4 5s. per 
share, and get a safe 4 per cent. in the meantime. The pre- 
ference shareholders who subscribed at a premium certainly 
had a grievance, but there was no way directly or indirectly 
of getting over the article of association which restricted their 
participation on liquidation to par. The only consolation they 
had was that the sale could not be completed for two years, 
and that, in the meantime, they would get a safe 6 per cent., 
whilst, if the agreement were not proved, it was unlikely that 
they could increase the present ordinary dividend of 5 per 
cent. for some years; in fact, it was conceivable that this 
"would be reduced, and the effect would naturally be seen in 
the market value of the preference as well as the ordinary 
shares. ‘The resolution to sell the undertaking was eventually 
sanctioned by the shareholders. 

CHISWICK ELECTRICITY SUPPLY CORPORATION. 
—The report for 1906 shows a profit of £6,126. ОҒ this 
£2,439 is absorbed by interest on debentures and temporary 
loans, leaving a balance of £5,687, A dividend on the ordinary 
shares of 6 per cent. is recommended, carrying а small amount 
forward; £6,112 have been expended on capital account dur- 
ing the vear. There is now the equivalent of 60,351 eight 
candle-power lamps connected to the mains, and the number of 
consumers are 1,378. Considerable extensions are now in pro- 
gress both at Chiswick and Aberytswyth. 

EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH CO.—At the half-yearly meeting of this com- 
pany last week, presided over by Sir J. Wolfe Barry, the 
report and accounts given in our issue for May 9th were 
adopted. Аз in the case of the Eastern Telegraph Company, 
the close of the Russo-Japanese war has considerably diminished 
the revenue: of the company. The traffics not affected by the 
war, however, continue to show a steady improvement, and 
the chairman stated that he was pleased to see the company 
was holding its own in the keen competition that was being 
carried on between the Government Pacific Cable and their 
own svstem for the Australasian traffic. During the past 
year the company’s two New Zealand cables, the Hong-Kong- 
Foochow, the Foochow-Shanghai, and the Saigon-Singapore 
cables have been renewed, the aggregate length being 464 
nautical miles and the cost £44,160, which has been debited 
to the general reserve fund. With regard to the concession 
obtained from the Dutch Government for a cable between Java 
and the Cocos Island, this has a length of about 820 nautical 
miles, and the estimated cost is £80,000. А portion of this 
cable will be supplied from the company's stock at Singapore 
and the remainder will be manufactured in England. The 
new line is expected to be opened towards the end of 1907. 

HARRISON, AINSLIE AND CO.—This company, which 
possesses about 3,000 acres of leasehold and freehold lands in 
the Furness district, Lancashire, producing h:ematite ore, has 
decided to increase its capital by £50,000 for the purpose of 
erecting an electrical installation for unwatering some of the 
mines. Аз a matter of fact, the plant is actually being supplied 
by the Electrical Co., and the cost has been guaranteed by a 
svndicate formed of shareholders, but the directors proposed 
that the option to purchase the plant should be exercised. The 
plant, which will be paid for in shares to the extent of 
£50.000, is capable of dealing with 16.000 gallons of water per 
minute, gradually decreasing to 8.000 gallons per minute 
at the maximum depth, but as the inflow during the 
summer months does not exceed 3.000 gallons per minute, the 


, the previous year. 


пшн of the mines is regarded аз a very quick and easy 
task. 

RUSTON, PROCTOR AND CO.—There is a profit of £70,221 
for the year ended March 315% last. After providing for de- 
preciation, directors’ remuneration, and interest on debentures, 
there remains £45,518. A dividend of 16s. per share, equal 
to 8 per cent. per annum, is recommended, and £6,615 is carried 
forward. 

SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE) CO.— 
The report for 1906 states that the total revenue for the year 
amounts to £43,741, against £39,208 for the preceding year, and 
the expenditure (including rental of lines and other payments 
tə local authorities, repairs, and maintenance of track, and m- 
terest on loans and upon debenture stock), amounts to £41,209, 
compared with £41,455. There is а profit of £2,552 5s. Sd., from 
which has to be deducted £920, loss incurred during 1905, leaving 
a balance of £1,611. £1,000 is added to depreciation and reserve 
fund, and £611 is carried forward to next account. The capital 
expenditure during the year was £33,900, of which £23.450 has 
been provided by the Birmingham and Midland ‘Tramwavs 
(Limited) on loan security, and £9,000 has been advanced by 
the South Staffordshire Tramways Company. The expenditure 
has been in respect of the reconstruction of steam tramways and 
old electric tramways, and the purchase from the Wednesbury 
Corporation of the King’s Hill depot for £11,500, in accordame 
with the agreement between the Corporation and the company of 
July 6th, 1903. The improvement in the traffic receipts has, to 
a large extent, resulted trom the complete year's working of the 
reconstructed tramway between the Bull Stake, Darlaston, ana 
the White Horse, Wednesbury, which line was only in operation 
by electric traction for three months in the preceding уеаг. 
The number of passengers carried was 8,625,743, against 
7,782,261, and the average receipt per passenger 1°20d., against 
l'20d.; average expenditure per passenger (apart from hne 
rentals, &c.), 0'75d., against 0°85d.; proportion of expenses to 
receipts 61 per cent., against 71 per cent. 

TRACTION AND POWER SECURITIES.—There has been 
a net profit of £22,092 for the year 1906, including £3,910 
brought forward from а previous account. Of this sum 
£18,850 have been transferred to the investment reserve fund 
in order to write down certain investments to their market 
valuation as at December 515, 1906; £2,442 are to be carried 
forward. 

WEST AFRICAN TELEGRAPH CO.—The report for the 
усаг 1906 shows revenue amounting to £66,158 and expendi- 
ture £15,506, plus £9,224 expenditure on maintenance of 
cables. ‘There is thus a balance of £41,428, to which is 
added £1,510 from last account. Thirty thousand pounds has 
been transferred to general reserve fund, £1.539 provided for 
income tax, and an interim dividend of 2 per cent. was paid 
in December last. А final dividend of 2 per cent., free of 
income tax, making 4 per cent. for the year, is now recom- 
mended, leaving a balance of £2,155 to be carried forward. 

At the meeting last week, when the report and account were 
adopted, the Marquis of Tweeddale, who presided, stated 
that the company’s proportion of receipts from the South 
African joint purse showed a reduction of £1,500 over that of 
The Portuguese traffic had slightly in- 
creased. It was proposed to renew а considerable proportion 
of the Sao-Thome-Loanda cable during the present year, which 
would involve a large capital expenditure. 

WEST INDIA AND PANAMA TELEGRAPH CO.— The 
report of the directors for the half-year ending December 31st. 
1906, shows revenue amounting to £54,203, compared with 
£28,052 for the corresponding half-year of 1905. The ex- 
penses amount to £21,612 against £23,252, leaving a balance 
of £12,592, to which 1з added 21,548 interest on investments 
and £313 brought forward. A dividend of 8s. per share is 
recommended on the first preference shares, leaving а balance 
of £626 to be carried forward. The disastrous earthquake in 
January last in Jamaica destroved the Company's offices and 
several miles of land line, but, fortunatelv, the members of the 
staff, with one exception, escaped personal injury. In Мау. 
1902, the Dominico-Martinique and  Martinique-St.-Lucia 
cakles were interrupted and partly destroved by the eruption 
of Mont Pelée, but owing to the subsequent volcanic disturb- 
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ances the work of repairing them had to be postponed. The 
work has now been completed, however, the two cables being 
jcined into one between Dominica and St. Lucia instead of 
being landed at Martinique. This work re-established the 


duplication of the Company’s cables between Cuba and 
Trinidad. 

At the meeting last week the report and accounts were 
adopted. | 


WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY 
CO.—This company, which owns the shares in the Chiswick 
Electricity Supply Corporation, reports a balance of £3,687, 
which has been handed over to the West London Co., whose 
accounts now show a balance at the credit*of the profit and 
loss account of £3,143. During the year the scheme for wiping 
out arrears of dividend on the cumulative preference shares 
by temporarily capitalising the amount of such arrears was 
carried through. Accordingly, redeemable funding certificates 
carrving interest at the rate of 44 per cent. were issued, these 
certificates amounting in the aggregate to £11,265. This 
transaction has discharged all arrears of preference dividend 
up to December 31st, 1905. It is proposed to pay a dividend 
on the cumulative preference shares of 6 per cent. per annum 
for 1906. and interest at the rate of 44 per cent. per annum on 
the funding certificates from July lst to December 315%, 1906. 

WESTERN TELEGRAPH CO.—The report of the directors 
for the half-vear ended December 3150. 1906, states that the 
revenue for this period amounted to £340.687, and the working 
expenses to £128,094. After providing £16,000 for debenture 
stock interest, and £3,415 for income tax, there remains a 
balance of £195.176, to which is added the sum of £2,663 
brought forward from June 30th last, making a total of 2195.839. 
First and second interim dividends, amounting to £62,579, have 
been paid, and after transferring £100,000 to the general reserve 
fund, £5,C00 to the maintenance ships’ reserve fund, £10.0C0 
to the marine insurance fund, and £10,C00 to the land and 
buildings depreciation fund, there remains a balance of 58.460, 
which is carried forward to the next account. 


NEW COMPANIES 


CABLE ACCESSORIES CO.—-Registered with a capital of 
£7,000 in £1 shares to acquire the business carried on as the 
Cable Accessories Company at Britannia Works, Tividale, Staf- 
fordshire. The subscribers are :—G. C. Hurrell, E. Vaughan, 
Arnold Vaughan, Alfred Vaughan, Mrs. L. М. G. Vaughan, 
Н. К. Vaughan, Е. Н. Pepper. 

F. F.—-Registered with а capital of £500 to acquire electric 
lighting and tramway orders, land, buildings, &c. No initial 
public issue. Registered othces, 9 Catherine Court, Tower 
Hill, Е.С. 

FORS ACCUMULATOR.—Registered with a capital of 
£10,000 to acquire patent No. 17,238 of 1905 for improvements 
in electrodes for secondary batteries and to adopt an agreement 
with Н. Е. Joel. No initial public issue. Registered oftices, 
110-111 Strand, W.C. 

HALL AND KAY.—This Company has been registered with 
a capital of £20,000 to take over the business of electric venti- 
lating and general engineers carried or by D. Hall and J. Н. 
Kay, as Hall and Kay, at Stockport Road, Whitelands Read, 
Duncan Street. Mills, Whiteacre Road, Hurst, and Burch Street 
Mills, all іп Ashton-under-Lyne. No initial public issue. 
Registered offices, 257 Stockport Road, Ashton-under-Lyne. 


MISCELLANEOUS CITY NOTES 


CENTRAL AND SOUTH AMERICAN TELEGRAPH CO.—It 
has been decided to increase the capital of this company from 
eicht. million dollars to twelve million dollars. 

METROPOLITAN AMALGAMATED RAILWAY CAR. 
RIAGE AND WAGON CO.—A 5 per cent. dividend is recom- 
mended upon the A preference shares and 6 per cent. upon 
the B preference shares for the half-vear ended March 315%. 
А dividend of 125 per cent. upon the ordinary shares is recom- 
mended for the same period, making 10 per cent. for the year. 

VENEZUELA TELEPHONE AND ELECTRICAL APPLI.- 
ANCES C€O.— Meetings have been held by the first and second 
mortgage debenture holders authorising the creation and issue 
of prior lien debentures to an aggregate amount of 230.000. 

WILLANS AND ROBINSON.—The petition presented in 
the Chancery Division of the High Court of Justice for confirm- 
ing the special resolution to reduce the capital from £750,000 
to £483,336, will be heard on June 4th. 


Paisley Tramways Order.—' The Paisley Town Council intends 
to oppose the tramway provisional order which is now being 
promoted by the Paisley and District Tramways Co., and which 
proposes certain extensions of the conipany's system. The par 
ticular sections of the order to which objection is taken relate 
to the lands scheduled for generating stations, the power of the 
company to enter into agreements for the supply of electrical 
energy. the extension of time for the construction of certain 
authorised lines, &c. 


MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.—Mr. W. Y. Anderson, of the Lancashire 
Electric Power Co., has been appointed to the position of junior 
assistant in business development department of the Birmingham 
electricity department, out of 243 applicants. 

CONSOLIDATED ACCESSORIES CO.—The Consolidated 
Accessories Co. have removed from Craven House, Kingsway, 
to more convenient offices at 27 Clements’ Lane, E.C. The 
business of the company has been under the control of Mr. 
J. McI. Cater since November last, in place of Mr. Н. С. 
King, whose connection with the company then ceased. 

DISSOLUTIONS OF PARTNERSHIP.—J. A. Haywood and 
F. A. Woolley, electrical engineers, 14 New Street, Birmingham, 
have dissolved partnership. Particulars of all debts due to and 
owing are to be sent to A. J. Cole, solicitor, 14 New Street, 
Birmingham. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
The W. R. Sykes Interlocking Signal Co. is to be wound up 
voluntarily. W. Ives and Robert Sykes have been appointed 
liquidators. We have already notified the registration of the 
new company. 

A meeting of the Otto Electrical Manufacturing Co. will be 
held at the оћсеѕ of Messrs. E. Heath and Sons, 48 Swan Street, 
Manchester, on June 10th, at 3 o'clock, to receive the liquidator s 
account of the winding up of the company. 

The first meeting of creditors in the bankruptcy of Francis 
Williams, electrician, 17 Orchard Road, Bemerton, Salisbury, 
will be held to-day at 12.30 p.m., at the Official Receiver's otlices, 
City Chambers, Catherine Street, Salisbury. The public ex- 
amination will take place on May 23rd, at 2 p.m., at the Council 
House, Salisbury. 

The first meeting in the bankruptcy of K. C. Moran, electrical 
engineer and contractor, trading as K. C. Moran and Co. at 
80a Teddesley Street, Walsall, wil be held on May 17th, at 
12 noon, at the Official Receiver's office, Wolverhampton. The 
public examination will take place at the County Court, Walsall, 
on May 30th, at 11.30 a.m. 

Notice of intended dividend is given in the bankruptcy of 
Mcphail and Simpson Dry Steam Patents Co. Proofs should be 
sent, not later than May 28th, to the liquidator, J. W. Close, 
North British and Mercantile Buildings, East Parade, Leeds. 

A meeting of the creditors and shareholders of the British 
Electric Equipment Company was held on Tuesday, under the 
compulsory winding-up order made on April l6th. The com- 
pany was formed in November, 1904, with a capital of £40,C00, 
to ae the business of electrical engineers and contractors 
carried on by H. G. Nicholson under the style of the British 
Electric Equipment Company. The total capital issued was 
£14,017, the business having been financed by Mrs. Nicholson, 
who held charges amounting to over £12, over the debts 
due under various contracts. These charges, being upon book. 
debts, do not require to be registered under section 14 of the 
Companies’ Act, 1900, and the Official Receiver pointed out 
that consequently the creditors had no opportunity to ascertain 
the exact position before giving credit to the company. It is 
intended to carefully consider the circumstances in order to test 
whether the charges are valid. The liquidation has buen left 
in the hands of the Official Receiver and a committee of five 
creditors. The statement of affairs shows approximate liabili- 
ties of £25,495, of which £9,836 are unsecured. 

Messrs. Witting, Eborall and Co., Ltd., are to be wound up 
voluntarily, and Mr. G. C. Witting, of 49 Cannon Street, 
London, E.C., has been appointed liquidator. Creditors are re- 

uested to send in particulars of their claims on or before 
July õlst, to the above. 

Arthur Blackburn, electrical and mechanical engincer, trading 
with James Walker, as Blackburn, Walker and Co., Upper Lane 
Mills, Cleckheaton, Yorkshire, has been discharged, subject to 
the following condition :—Bankrupt shall, before the signing of 
the order, consent to judgment being entered against him in the 
County Court of Yorkshire, at Bradford, by the Official Re 
ceiver, for the sum of £20, being part of the balance of the 
debts provable in the bankruptcy which is not satisfied at the 
date of the order, and £1 10s. costs of judgment. An absolute 
order of discharge has been refused on the grounds that the 
bankrupt had omitted to keep proper books of account so as to 
sufficiently disclose his business transactions and financial position 
within the three years immediately preceding his bankruptcy, 
and that he had continued to trade after knowing himself to be 
insolvent. 

A meeting of the Land and Water Electric Power Syndicate 
will be held on June 18th, at 2.30 p.m., at the oftices of 
Messrs. Farrar and Crowther, Town Hall Square, Bradford, 
to hear an account of the winding-up of the company. 

In the bankruptcy of E. C. Holt, trading as Holt and Co., 
electrical engineers, Queen's Arcade, Rhyl, a scheme of settle- 
ment has been sanctioned. Payment in priority to all other 
of bankrupt's debts, and that provision for payment of all 
proper costs and charges and expenses of and incidental to 
the proceedings, and all fees and percentages payable to the 
Official Receiver and the Board of Trade shall be provided for 
by cash payment. That a composition of 10s. in the pound 
shall be paid within one month after the acceptance of the 
creditors and the approval of the Court and the annulment of 
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the adjudication, provided that the total sum to be provided 
for all the above shall not exceed £600. That the payment 
of the composition be secured by a cash deposit of £50 and 
the payment in cash of the composition. The receiving order 
is, therefore, discharged, and the order of adjudication 
annulled. 

MAXIM ELECTRICAL CO.—The head offices and stores of 
this company have been removed to Parliament Chambers, Great 
Smith Street, Westminster, S.W. Telephone, 744 Westminster 
(2 lines). Telegrams, Arconcello, London. Increased facilities 
for the production of the firm’s specialities are being provided 
at the new works at Walthamstow, which will. shortly be 
opened. 

SWITCHES AND FUSES.—In our issue of May 2nd we 
give a description of Messrs. Morris and Lister’s new knife 
switches and fuses. In this connection we may state that 
Messrs. Frampton and Paine, 29 Old Queen Street, West- 
minster, S.W., are sole sclling agents for Messrs. Morris and 
р for this and all other apparatus manufactured by this 
rm. 


CATALOGUES AND PAMPHLETS RECEIVED 


MAXIM LAMPS.—The Maxim Electrical Company have taken 
the opportunity of issuing with their notice of change of address 
to Parliament Chambers, Great Smith Street, Westminster, a 
series of illustrations of their arc and incandescent lamps, and 
premises where these are installed, including the stations of 
the “Piccadilly” and ''Bakerloo'' tubes and District Railway. 
and some well-known shops. The company will shortly be open- 
ing their new works at Walthamstow. 

SHOWCARD.—We have received from Messrs. Mather and 
Platt а handsomely produced showcard illustrating a number of 
forms of electrical and other plant of their manufacture, and 
including some views of the company’s works. 

VENTILATING FANS.—The Wilson-Wolf Engineering Co.. 
Ltd., of Bradford, send us a copy of their new season's price 
hist of “Arctic” ventilating fans. This list has been compiled 
in a handy pocket form, and illustrates the sizes of fans most 
generally required, giving full information as to consumption 
and capacity. These fans are also made in larger sizes up to 
48 in. diameter. 


Manchester Students’ Section of the Institution of Electrical 
Engineers.— At the last committee meeting of the Section. Mr. 
J. Roberts was elected vice-chairman, and Mr. J. L. Lovell 
hen. secretary for the ensuing session. Mr. Roberts was the 
first secretary of the Section, and had much to do with its 
formation, but had to resign his position, owing to his tem- 
porary removal from Manchester. 


A Two-Stage Arc Lamp Lowering Gear.—A form of 
arc lamp lowering gear specially intended for generating 
stations has been brought out by the London Electric 
Firm of Croydon. This gear enables lamps to be sus- 
pended below the line or in the wake of the travelling crane, 
giving a much better distribution of light than in the more 
usual arrangement of lamps up in the roof above the crane. 
The arrangement simply consists of a telescoping tube, fixed 
pendent to the plug of their “Опе Working Part” form of 
arc lamp contact and suspension gear. The normal position of 
the lamp is below the level of the crane, and when it is desired 
{о move the lamp to its second position above the crane, the 
wire rope is drawn up, telescoping the tube and thus raising the 
lamp out of the way. The pendent portion of the gear is pro- 
vided with a knuckle-joint, so that nothing serious would happen 
in the event of the crane being accidentally run against it. The 
wire rope is used merely to raise and lower, and is relieved of 
all weight by the suspension or catch when the lamp is in 
position. To lower the lamp to the ground for trimming, a few 
turns of the winch are all that is necessary. 


A Large Swiss Water-Power Plant.—<According to the 
Schivetzerische Bauzeitung, the water-power generating station 
at Brusio. in the Canton des Grisons, will, when complete, be 
the largest hydro-electric scheme in Europe. The first portion 
of the plant was put to work on March 10th. Water from the 
Poschiavo Lake basin is taken through a tunnel to a reservoir, 
situated 420 metres above the power-station, to which five con- 
duits lead down over precipitous rocks. Six turbo-generators, 
each of 3,000 horse-power, have been erected, four more are to 
be completed this year, and bv 1998, 56.0CO horse-power are to 
be avaiable. Part of this energy is utilised for the Bernina 
Railway and in the Poschiavino Valley; 16,000 kilowatts have 
been secured by the Milan Company, and will be distributed 
in the district north of Milan. From the transformer-station at 
Piattamala а high-tension line, of 160 kilometres length, passes 
through the Valtelina Valley to the Lake of Como and along its 
shores. The triphase current of 47.С00 volts is, at Castellana 
and Lomazzo, transformed down to 11,000 volts for the secondary 
distribution. The electric machinery has been. supplied. by 
Messrs. Alioth, of Basle; Messrs. Escher Wyss and Co., of 
Zunch, have supplied the hydraulic conduits and some of the 
turbines; and Messrs. Piccard, Pictet and Co., of Geneva, the 
remainder. 


SMALL PREPAID ADVERTISEMENTS 
AND OFFICIAL ANNOUNCEMENTS. 


Situations Vacant or Wanted, Plant for Sale or Wanted, &c., are 
inserted at the rate of 1/- for the first 12 words and 1d. per worl 
afterwards, Three insertions for the price of two. Advertisements 
can be received up till Wednesday morning first post. 

Otticial Advertisements are charged at the rate of 1/= per line 
(column width). 

With Advertisements to appear under a Box Number, 3d. shouli 
be sent for postage of replies and the insertion of our addres 
counted as six wgrds. Letters should be addressed to "lur 
Kinowatr PunsLiHiNG Co, Lro., 203-6, Temple Chambers, 
London, E.C. 


|. .... TENDERS INVITED. — 
CITY AND COUNTY BOROUGH OF BELFAST. 


Tramways and Electricity Department. 


LIGHTING SWITCHBOABD AND MOTOR GENERATOR. 


HE TRAMWAYS AND ELECTRICITY COM. 


MITTEE of the Belfast Corporation are prepared to receive 
Tenders for a Lighting Switchboard to control 2,000 K w., also one 
Motor Generator for their Electrie Station, East Bridge Street, 
Belfast. 

Specifications, with Forms of Tender and General Conditions of 
Contract, may be obtained from the undersigned on making a 
deposit of £1 ls. for each Specification. 

Such deposit will be returned on receipt of a bona-fide Tender 
accompanied by the Specification and General Conditions. 

The Corporation do not bind themselves to accept the lowest 
or апу Tender. 

Sealed Tenders, endorsed ** Tenders for Switchboard or Motor 
Generator,” Tramways and Electricity Department, must le 
lodged: with Sir Samuel Black, City Hall, Belfast, not later than 
12 noon on Saturday, June Ist, 1997. 


THOMAS W. BLONAM, 
Acting City Electrical Engineer, 
Corporation Electricity Works, 
East Bridge Street, 
Belfast. 


SITUATIONS VACANT. 


CITY OF BIRMINGHAM. 


Electric Supply Department. 


SHIFT ENGINEER. 


PPLICATIONS ARE INVITED for the position of 
SHIFT ENGINEER at the CORPORATION ELECTRIC 
GENERATING STATION, SUMMER LANE. 

Applicants must he over 25 years of аре, and must have had 
a sound Mechanical and Electrical Engineering training, alo 
previous experience of the work required in operating a lage 
Generating Station. ; 

The Salary will commence at £150, rising to £250 per annum. 
Further particulars in connection with the above appointment cau 
be obtained on application. 


BOILER HOUSE FOREMAN. 


APPLICATIONS are invited for the position of BOILER 
HOUSE FOREMAN at the CORPORATION ELECTRIC GEN- 
ERATING STATION, SUMMER LANE. 

Applicants must be over 30 years of aye, and must have had 
sound experience in the operation of Water Tube Boilers either at 
sea or iu Central Stations. Wages will commence at £2 5s., risit 
to £3 5s. per week. 


Applications for the above appointments, giving full particulas 
of ave, previous experience since leaving school, and date when 
duties сав be commenced, accompanied by copies of not more thin 
three testimonials, must be sent to the undersigned not later toin 
Tuesday, the 28th inst. Each application must be endorsed with 
the name of the position that it refers to. 


R. A. CHATTOCK, M.LE.F., 


City Electrical Engineer d Manayer. 
14 Dale End, 


Birmingham. 
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SUMMARY 


RECENT progress in wireless telegraphy was the sub- 
ject of last Friday evening's discourse at the Royal 
Institution, and ProF. FLEMING held his audience spell- 
bound by a long series of beautiful experiments with 
the Poulsen are, for producing undamped powerful 
electrical oscillations. Не demonstrated clearly that 
the oscillations produced by this method are not abso- 
lutely uninterrupted, introduced a new type of radi- 
ator of his own, sketched the advance of wireless tele- 
phony, and expressed the opinion that the are will 
not quickly displace the spark method of telegraphy. 
(Page 908.) 

Тнк Annual Convention of the Incorporated Munici- 
pal Electrical Association will be held from June 25th to 
28th. The programme is now published. (Page 909.) 


IN an interesting report upon the trade of Germany 
during 1906, Mn. ScuwanBacH, British Consul in Ger- 
many, gives а survey of the progress of the electrical 
industry there. He draws particular attention to the 
increase of activity in connection with applications of 
electricity in mines, and gives interesting figures with 
regard to the trade between Germany and Great 
Britain, and the progress of the electrical companies 
in Germany. (Page 909.) 


A NEW form of magnetic track brake for tramways 
has been introduced by Mr. J. F. Simpson, tramways 
manager to the Preston Corporation. The chief fea- 
ture of the apparatus is that it can be employed either 
as a magnetie or a mechanical track brake. 1% is 
proposed to dispense entirely with wheel brakes when 
this gear is used.. (Page 912.) 


THE subject of eleetrie driving of rolling mills was 
diseussed at great length at the last meeting of the 
Iron and Steel Institute. It was opened by & paper 
by Mn. SELnv BicckE, chiefly devoted to describing the 
reversing rolling mills of high power, at the Hildegar- 
dehütte in Austrian Silesia. Some useful and inter- 
esting figures were quoted both in the paper and in 
the discussion. Many speakers estimated that the cost 
per ton of metal rolled would be far greater with elec- 
trie driving than with direct driving by means of modern 
steam engines, but in support of the electrical system 
it was contended that no allowance had been made by 
its opponents for the gain in load factor, and the 
consequent great reduction in the eapacity of the power 
plant required. (Page 913.) 

THE concluding section of the series of articles by 
Messrs. Н. M. Новлкт and A. G. Erus on the de- 
sign of alternators as influenced by the rated speed 
is devoted to machines of large rated output. The 
leading features of a series of designs are discussed in 
a sunilar way to the case of the smaller outputs. 
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The general conclusion arrived at is that there is a 
certain range of speed, for a given rated output and 
frequency, at which the most economical and best 
design is obtained. The value of this speed is de- 
pendent on the number of poles associated therewith 
to give the required frequency. In general, designs 
for rated outputs up to 2,000 to 3,000 k.v.a. are most 
favourable and economical when the design has a 
speed corresponding to 4 poles. For rated ouputs 
higher than 8,000 k.v.a., the most favourable speed 
is that corresponding to 6 or 8 poles, the lower speeds 
applying best to the larger rated outputs. It is fur- 
ther remarked that, on the whole, steam turbine 
speeds are more favourable to alternator designs than 
to continuous-current designs. (Page 919.) 

THE portable wireless telegraph outfit used by the 
United States Army is described in the current issue, 
and forms an interesting comparison with the British 
portable outfit described in our columns last week. 
(Page 922.) 

MR. W. №. LackrE, chief engineer to the Glasgow 
Corporation Electricity Department, gave some inter- 
esting historical and descriptive notes relating to the 
Glasgow Corporation Electricity Undertaking at a 
recent meeting of the Glasgow Local Section of the 
Institution of Electrical Engineers, (Page 923.) 

THE paper read by Messrs. Е. Н. PAGE and Е. J. 
Hiss at last Thursday's meeting of the Institution of 
Electrical Engineers, on the present state of direct 
current design as influenced by interpoles, discussed 
the design and proportions of the interpoles them- 
selves, and the general influence which their introduc- 
tion has upon other points of the design. Their ten- 
dency to recommend the use of interpoles under prac- 
tically all conditions for machines above a certain size 
was criticised in the discussion by Messrs. Е. E. 
UssiNcG, А. G. ErLis, and S. E. GrENbpENNING. The 
first-named gave particulars of а new winding due to 
Mr. Е. Punca, which should do much to suppress 
sparking without having resort to commutating poles, 
and Mr. ErLis showed some particularly interesting 
curves illustrating the abnormal voltages at certain 
parts of the commutator of variable speed motors 
which are apt to give rise to flashing over. (Page 925.) 

А NUMBER of papers upon the subject of lightning 
arresters were read recently before the American Insti- 
tute of Electrical Engineers by Dn. C. P. STEINMETZ, 
Proressor E. E. F. CREIGHTON and others. In the 
diseussion which followed, most of the speakers con- 
sidered that the multi-gap arrester with shunt resist- 
ance, and the new electrolytic type of arrester, had 
practically solved the problem of lightning protection. 
(Page 932.) 

A LETTER from Mn. C. C. Е. Monckton deals with 
the design of wireless telegraph aerials. Another letter 
in our correspondence columns from Mr. M. C. OrssoN 
calls attention to the unnecessary clumsiness of some 
units of work in common use. (Page 933.) 

Tue use of metallic steel hose for the construction 
of resistances has been patented by an Austrian in- 
ventor. The patentee describes the method of manu- 
facture, and gives some very interesting figures rela- 
tive to the carrying capacity of such hose, the elec- 
trical resistance of which is stated to be over 33 times 
greater than that of a solid steel tube of the same 
length and weight. (Page 934.) 

Охрек '' Electrochemistry ’’ we refer to the annual 
mecting of the Faraday Society. After election of the 
new Council papers were read by Е. Н. CAMPBELL on 
** Contributions to the Chemistry of Gold," and by Dr. 
Е. M. Perkin upon *' Reduction of Oxides, Sulphides, 
&c., by means of Metallic Calcium.’’ We also note 
that some of the undeveloped water power in Ireland 
is to be used for the manufacture of calcium carbide. 
Reference is also made to the manufacture of phos- 
phorus by the electric furnace. (Page 935.) 


Охрев “ Electrical Science °’ notes appear on an 
electrodynamic phenomenon occurring in electric fur- 
naces, and on a paper, read before the Physical Scciety, 
dealing with the vibration galvanometer. In the 
papers abstracted in the Continental Section, W. 
VOLGE discusses the eflicieney of incandescent lamps, 
J. BECQUEREL investigates the mechanism of the ab 
sorption of light by crystals, ARGyROPOULOS describes 
a ‘‘ speaking condenser’’ of great power, of which 
DEPREZ gives the theory, and REINGANUM studies the 
best arrangement of an electrolytic selenium cell. 
(Page 936.) 

AMONG the new patents abstracted in the current 
issue is one by FRANKLIN and SEYFERT relative to the 
use of inductance coils fcr the prevention of sparking 
in single-phase commutator motors. The British 
Thomson-Houston Co. have patented the use of sub- 
stances similar to plaster of Paris for the partial re- 
placement of mica in commutator construction, and 
in another specification describe a machine for use in 
incandescent lamp manufacture. А specification by 
WETTER deals with an astatic form of armature for 
meter motors, and electric meters of the electrolytic 
type form the subject of a specification in the name 
of ScHATTNER. The only patent of electrical interest 
which expires during the current week is one by 
Castner, relative to electrolytic cells for use in the 
electrolytic production of caustic-soda. (Page 937.) 

THE report of the Brush Company’s meeting which 
we give this week draws attention to the = strong 
competition to which British electrical manufacturing 
firms are subjected in Australia from German and 
American houses, partly owing to cheaper shipping 
rates, brought about by subsidies from the respective 
Governments. (Page 942.) 

THE Committee of the House of Commons consider- 
ing the Radiotelegraphic Convention, 1906, heard -fur- 
ther evidence on Tuesday from ‘MrR. CUTHBERT HALL. 
managing director of Marconi’s Wireless Telegraph 
Co., chiefly relative to the patent position. Evidence 
was also given by Mr. CHARLES BniGHT, concluding the 
evidence which the Committee will hear. А further 
meeting will be held next’ Thursday to consider the re- 
port. (Page 944.) 

A CONVENIENT form of cable connector has been intro- 
duced by Messrs. S. Н. Martyn and Co. (Page 946.) 

THE London County Council Electric Supply Bill 
was read a second time in the House of Commons on 
Monday, after a short debate. A general agreement 
was come to among members of the House to allow 
the second reading to pass practically unopposed. as 
а consequence of a motion by the President of the 
Local Government Board that the terms of апу lease 
of the powers of the Bill to a private company are to 
be embodied in this, or a subsequent Bill. The Select 
Committee which will consider the measure wil 
consist of five members nominated by the House о? 
Commons, and four nominated by the Committee of 
Selection. (Page 946.) 

Our Stock and Share List, Local Notes, Particular 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business and other notes, and notices of cata- 
logues, pamphlets, &c., received, will be found on pages 
938 to 946. d 


WE are pleased to be able to announce that ar 
alteration has been made with regard to the procedure 
for the election of the Council of the Institution = 
Electrical Engineers, on the lines which we гесепїїх 
advocated in these columns. Every wear a certaiz 
number of Members of the Council retire by mta- 
tion, as no member may hold office in the same 
capacity for more than three years. In order thst 
new members may be-‘elected to fill the vacar- 
cies. the Council announees а list of nominations 


if 
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at an Ordinary General Meeting of the Institution, 
and, if no alternative names are proposed within seven 
days, the members so nominated are considered to 
be duly elected. The nomination of alternative can- 
didates has to be made by two full members, sup- 
ported by eight others, who must also be full mem- 
bers, and has to be sent in together with the written 
consent of each candidate; but as the Council’s own 
nomination list is only known to members present at 
the meeting, and a comparatively small number of 
others, until the publication of the electrical papers in 
the following week, it is practically impossible that ad- 
ditional nominations by the membership should be made 
in the seven days’ interval allowed. By the new proce- 
dure, the Council’s nominations will be sent by post to 
every member of the Institution at least a week in 
advance of the Ordinary General Meeting at which 


the nominations are made officially, and this gives . 


a fortnight during which new names may be proposed. 
The innovation will be welcomed, especially by those 
members of the numerous Local Sections, who 
will like to feel that it is possible for them to have 
а voice in the election of the Council. 
oo 
On another page will be found the full prcgramme 
of the Convention of the Incorporated Municipal 
Electrical Association, which this year is to be held 
in Sheffield, under the Presidency of Mr. S. E. Fedden. 
It will be seen that the arrangements differ to some 
extent from those usually adopted. The second day 
is set aside for a pleasure trip in the '' Dukeries,’ 
and there will be no business done on that day, but 
this is compensated for by an afternoon sitting on 
the third day in addition to the usual morning 
meeting. On Tuesday, June 25th, the first day of 
the Convention, only one paper will be read after the 
welcoming speech and the Presidential address. This 
paper deals with a subject which gives ample scope 
for discussion, both from the technical and business 
aspect. In fact, a debate on such a subject as 
** Extension of Electricity Supply to Outlying Dis- 
tricts ’’ is sometimes too great a temptation to the 
ratepayers’ representatives to seize the opportunity of 
rehearsing their election addresses for the coming No- 
vember. In the afternoon a visit wil be made to 
Messrs. Vickers, Sons and Maxim’s works, which will 
afford a good object lesson in the electric driving of 
machine tools. Those who are not yet sufficiently 
tired will have an opportunity of dancing at the Town 
Hall in the evening. The Thursday morning is allotted 
to the Annual General Meeting for the election of the 
new Council, and other business; and cheap power 
supply, costs, charges and depreciation are to be dis- 
cussed in the afterncon, giving once more an oppor- 
tunity both for the engineers and Committee-men to 
take an active part in the proceedings. For the next 
day only one paper has yet been fixed, and this is on 
a purely technical subject, viz., alternating current 
distribution. It is by the Chief Assistant Electrical 
Engineer of the Sheffield Electricity Supply Depart- 
ment, and possibly we shall hear the results of the 
arrangements that have been put in there for improving 
the power factor of the system. A large attendance at 
the meeting may be expected, as Sheffield is at a con- 
venient distance from the home counties, and also from 
the Midlands and the North. 


THE House of Commons has passed the second read- 
ing of the London County Council Electric Power Bill, 
and the Bill has been remitted to a '' hybrid ’’ Com- 
mittee of the House of Commons. As the promoters 
will modify the Bill considerably during the next stage, 
it is diflicult at the present juncture to say whether 
the result of the passing of the Bill will benefit the 
electrical supply industry or not. In fact, it would be 
premature to express an opinion on the question, for 
there is a distinct possibility that there will be no 
time to pass the Bill this session. Considerable op- 
position may be expected, for practically all the London 
Borough Councils will desire some amendments, and a 
large proportion of them are opposed to the Bill in 
principle. Moreover, as the London County Council 
have determined to Jease the powers they obtain under 
the Bill, it is essential (as indicated in the reference 
to the Committee) that the conditions of such a lease 
must be clearly set out either in the Bill itself as 
amended, or in a subsequent Bill which must be 
passed before the present Bill can be considered effec- 
tive. As it is now improbable that there will be an 
autumn session of Parliament this year, the chances 
of the matter being settled this session are small. 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, MAY 315. 
North-East Coast Institution of Engineers and Shipbuilders. 


7.50 p.m. Meeting at the Literary and Philosophical 
Society, Westgate Road, Newcastle-on-Tyne. Inciuded 
in the business of the evening will be the discussion 
on Captain W. Bartling’s paper on "Some Experiments 
in Ше Magnetic Character of Vessels." 


MONDAY, JUNE га. 
Royal Institution, 
5 p.m. General Monthly Meeting. 


"THURSDAY, JUNE 6th. 


Röntgen Society. 


8.15 p.m. Ordinary General Meeting at 20 Hanover Square, 
London, W. Paper to be read :—‘‘Some Recent In- 
vestigations in Connection with Crookes Tubes,’’ by 
А. A. Campbell Swinton. 


High Railway Speeds in America.—It is reported in the 
Western Electrician that during recent trials on the New York, 
New Haven, and Hartford single-phase railway, a speed of 100 
miles per hour was attained. and that the overhead conductor 
system proved very satisfactory. 


Electric Locomotives on the New York Central Railway.—The 
Railway Gazette states that on the afternoon of April 26th a 
northbound express (Lake Shore Limited), consisting of nine 
heavy Pullman cars hauled by a Central-Atlantic type steam 
locomotive, was disabled and stopped in the tunnel on the 0°5 
per cent. up-grade under 66th street, New York. Following 
this train was a local train of seven standard day coaches hauled 
by one of the new electric locomotives. ‘The electric locomotive, 
coupled on behind the express and pulling its own train, started 
the entire load on the grade without assistance from the steam 
locomotive. The 16 cars and two locomotives weighed ap- 
proximately 1,000 tons. The electric locomotive started with 
good acceleration, and pushed the train north to 125th street 
up the 1:02 per cent. grade one-half mile long from 72nd street 
to 83rd street, without any difficulty and at good speed. Of 
the 477 trains daily now entering and leaving the Grand Central 
terminal, 155 are New Haven trains handled by steam loco- 
motives, and the remaining 542 trains are New York Central. 
Of the 342 trains, 280 (equal to about 82 per cent.) are now 
handled electrically, and it is expected that the remaining 62 
trains will also be handled electrically within the next week 
or two. The partial change to date has resulted in a marked 
improvement in the atmosphere in the Park Avenue Tunnel. 

Erratum.—In our article last week on “Electrical Energy in 
Kent," the initials of Mr. Heaviside were given in mistake as 
“С. B.," instead of “В. В.” 
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RECENT DEVELOPMENTS IN WIRELESS TELEGRAPHY AND 
TELEPHONY 


N Friday evening last Prof. Fleming delivered at the 
Royal Institution a lecture entitled ‘‘ Recent Contributions 
to Electric Wave Telegraphy.”’ The lecturer dwelt mainly on 
those developments of wireless telegraphy that have excited 
popular interest during the past year or two, and he illus- 
trated his very lucid descriptions with experiments of rare 
brilliance. After referring brietly to the changes that wireless 
telegraphy has in recent years effected in the safety and 
general convenience of ocean travel, the Professor proceeded 
to describe the latter-day improvements in the methods of 
generation of prolonged trains of electrical oscillations. There 
are, he said, three known methods of producing undamped 
oscillations of high frequency. One is by means of high-speed 
alternators with many poles. Since steam turbines of the 
Laval type are now made to run at 500 revolutions a second, 
it is not difficult to construct an inductor alternator having 
a frequency of 50,000 to 100,000. Such a type of alternator 
has, however, always a large fall in terminal potential difference 
if called upon to give out current. For this reason a type of 
machine without iron in the armature is to be preferred, but 
then it becomes more difficult to balance the moving parts for 
very high speeds. But the difficulties of making and driving 
a high frequency and high potential alternator of, say, 10 
kilowatt size have not yet been overcome. The second method 
is known as the musical are method. Elihu Thomson, in 1892, 
placed a circuit containing capacity and inductance shuntwise 
across a spark gap in a direct-current circuit, and obtained elec- 
trical oscillations in the shunt circuit; but Duddell, in 1900, 
using suitable capacity and inductance, and a carbon arc instead 
of a spark, obtained the musical arc and powerful electrical oscil- 
lations of frequencies up to about 50,000 per second. During the 
past year or two Poulsen had pushed the frequency up towards 
а million per second by employing a carbon-copper arc in 
hydrogen, the copper electrode being cooled by a water circula- 
tion. Prof. Fleming had a Poulsen arc on the lecture table. 
The apparatus consisted of a brass box capped by a tank of 
water for cooling purposes, with a large horizontal carbon enter- 
ing at the middle of one of the marble ends, and a water-cooled 
copper-tipped electrode entering oppositely. The box was kept 
full by a slow flow of coal gas, and the carbon was rotated uni- 
formly by a small motor geared down by a couple of worm 
wheels. 
netic field across the arc. The arc was fed from the 400 volt 
supply to the building, but the actual P.D. at the arc terminals 
was about 200 volts, and the power absorbed about 3 h.p. This 
apparatus was used in the lecture to excite oscillations on a 
directly connected horizontal helix of insulated fine wire wound 
over some six feet of a two-inch cylinder. 'The further free 
end of this helix exhibited a continuous Tesla discharge, which 
could ignite paper, and which gave a long, hot, flaming arc 
discharge to any earthed conductor. Vacuum tubes containing 
rarefied gases glowed brightly when brought within one or 
two feet of the helix, tubes containing neon being especially 
briliant. Of these tubes a remarkably dazzling display was 
given. All these tubes rapidly grow hot on account of the 
currents excited in them by the strong and rapidly fluctuating 
magnetic field in the region. By aid of a narrow neon tube 
the lecturer was able to demonstrate to the whole audience very 
clearly an exceedingly important fact in connection with 
Poulsen's claim to have succeeded in producing uninterrupted 
trains of oscillations. "The experiment was that of rotating, or 
otherwise moving rapidly, a neon tube well within the in- 
fluence of the helix. By aid of the persistence of vision, the 
glowing tube generates a luminous area. "This area is, in the 
experiment, easily seen to be broken by black lines, from 
which the conclusion must be drawn that the oscillation-gene- 
rating apparatus was not yielding a perfectly uninterrupted 
train of oscillations. This discontinuity of the train of oscil- 
lations seems to depend to some degree upon a want of perfect 
regularity in the rotation of the carbon terminal. It may also 
be brought about by the energy transferred to the condenser 
circuit being radiated or dissipated faster than it is supplied. 
Prof. Fleming added nothing to the commonly accepted 
scientific explanation of the production of the oscillations by 
the arc method, which rests on the fact that rise of arc P.D. 
is always associated with fall of arc current. He indicated, 
however, that a series of experiments on the cooled-copper- 
carbon arc, conducted in his own laboratory, proved that the 
characteristic curve (P.D. and current) of such am arc fall 
much more steeply than does the characteristic of the carbon- 
carbon arc—which goes a long way to explain Poulsen's success 


A powerful electromagnet maintained a strong mag- · 


in reaching high frequencies with practical power output. Com- 
menting on the relative positions of arc and spark telegraphy 
in the world of practice, Prof. Fleming, speaking out of his. 
own experience of both methods, expressed the opinion that 
the greater diíliculty of erecting and adjusting the arc ap- 
paratus and in keeping it running, together with the narrow 
limits, as regards the practical size of a unit (nothing much 
less or much greater than 2 h.p. being workable), would long 
enable the spark method to maintain its position. 

Several other matters of recent interest were touched upon 
very lightly. Concerning the third method mentioned above 
of generating undamped oscillations—a method being developed 
by Marconi—all that was said was that nothing more dare be 
divulged than that neither arc nor spark nor alternator was 


‘used. This method, the lecturer states, is capable of producing 


astonishingly large alternating currents of very high frequency, 
and by its aid long distances have been telegraphed over with 
every prospect of great efficiency. Also, reference was made 
to Marconi’s proposed methods of utilising bent antenne. 
Further, a new form of sender and receiver, due to the lecturer 
himself, was introduced to the audience as an entirely new 
system of wireless telegraphy, and was illustrated by a quick ex- 
periment. In this system the sender and receiver consists of 
closed circuits, both earthed. The sender is excited by un- 
damped oscillations, and the apparatus bears to a radiator dis- 
cussed by Fitzgerald a relation similar to that which Marconi's 
original form of radiators bears to that of Hertz. The signals. 
are made by breaking and making the earth connection of the 
transmitter in accordance with the Morse code. When the earth: 


Microphone 


Transmitting End 
Fic. 1. 


Receiving End 
Fic. 2. 


connection is made at both ends, a sound is heard in a telephone 
in the branch circuit of an oscillation valve, but no sound is 
heard when the connection is broken. This seems to depend 
on the fact that the oscillations produced by the arc method 
are not absolutely continuous, but cut ap into groups as already 
shown in the Neon tube experiment, About wireless telephony 
little was said, through lack of time. First an experiment was 
performed to show that the indications of an electrolytic de- 
tector or of an oscillation valve are quantitative in the sense that 
they are greater when the waves arriving at the receiving station 
are stronger. Thus, if the strength of waves emitted by a 
sender can be altered in strict accordance with the movements. 
of a telephone diaphragm, speech can be transmitted. This 
has been accomplished, between Berlin and Nauen, over a 
distance of 12 miles. At the transmitting station they employ 
12 electric copper-carbon arcs in series. А loosely coupled 
antenna radiates waves of 800 metres length. 

Though Prof. Fleming had not time to explain how the 
movements of a microphone diaphragm have been made to 
affect the strength of emitted waves, we add, for the informa- 
tion of readers, a brief explanation. In Ruhmer’s method ad- 
vantage is taken of the ease with which the current through an 
arc can have great fluctuations produced in it by apparently 
trifling fluctuations in the E.M.F. applied to its circuit. Fig.1 
shows the manner in which Ruhmer applied the microphonic 
currents to produce accorded fluctuations in the arc current, and 
therefore in the strength of the oscillations in the shunt circuit, 
and, finally, in the strength of the waves emitted. Fig. 2 shows 
the receiver, and explains itself. Another method of making 
the microphone affect the strength of the waves radiated is to 
shunt the antenna.to earth through the microphone trans- 
mitter, the resistance of which is varied by the act of speaking 


against it. 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION 


HE full programme of the Twelfth Annual Convention of 

the Incorporated Municipal Electrical Association, which 
will be held in Shetheld from June 25th to 28th inclusive, has 
now been issued. We give it below :— 


Tuesday, June 25th: 10.30 a.m.—Meeting at the Town Hall, 
Shettield. Тһе Rt. Hon. the Lord Mayor (Alderman 
R. Styring) will welcome the Association. 

Mr. 5. E. Fedden, Chief Electrica] Engineer, Sheftield, 
will deliver his presidential address. 

The following paper will then be read and discussed :— 

“Extension of Electricity Supply to Outlying Districts," 
by R. L. Acland, Chief Electrical Engineer, Chesterfield. 

2 p.m.—Visit to the works of Messrs. Vickers, Sons, and 
Maxim, River Don Works. The visit is limited to those 
receiving invitations issued direct by Messrs. Vickers, 
Maxim. Special cars will start from a point near the 
Royal Victoria Hotel. 

8 p.in.-11.90 p.m.—Reception and dance given by the Rt. Hon. 
the Lord Mayor (Alderman R. Styring) at the Town 
Hall. The invitations are issued by the Lord Mayor 
to members of the Association, delegates of munici- 
palities, and such visitors as he may desire to include. 

Wednesday, June 26th.—All.day excursion to the Dukeries. 
Special train from Sheffield (Great Central), 9 a.m., for 
Worksop. From Worksop the trip will be to Welbeck 
Abbey, Cuckney, and Budby Forest, to Edwinstowe, and 
so on to Ollerton for luncheon at the Hop Pole Hotel. 
Thence by the Normanton Inn, Clumber, Carburton, and 
back to Worksop for tea at the Town Hall. 

Thursday, June 27th: 10 a.m.—Annual general meeting at the 
Royal Victoria Hotel. Corporation delegates, other than 
members, may attend this meeting, but are not entitled 
to vote. Agenda :— 

(1) Election of President for 1907-8. 

(2) Place of meeting of Convention, 1908. 

(5) Election of ofticers and Council for 1907-8. Note.— 
In view of the new regulations governing the constitution 
of the Council, all members of the Council will retire 
on this occasion, and are eligible for re-election.! 

(4) Annual Report of the Council. 

(5) Balance sheet. 

(6) Any other competent business. 

2.50 p.m.—Ordinary meeting at the Royal Victoria Hotel, 
when the following papers will be read and discussed :— 

(1) “Cheaper Power Supply by Municipalities," by 
C. E. C. Shawfield, Chief Electrical Engineer, Wolver- 
hampton, and ''The Costs of, or Charges for, Electricity 
Supply,” by Н. К. Burnett, Chief Electrical Engineer, 
Barrow-in-Furness. 

(2) “Depreciation,” by C. Н. Yeaman, Chief Electrical 
Engineer, Hanley. 

7.50 for 7.45 p.m.—' The Association's annual dinner, Royal 
Victoria Hote], Sheftield. 

Friday, June 28th: 10 a.m.—Meeting at the Royal Victoria 
Hotel, Sheftield. The following papers will be read and 
discussed :— 


(1) Owing to unforeseen circumstances, one of the 


papers announced for this date has had to be with- 
drawn. The subject to’ be discussed will be announced 
later. 

(2) ‘‘Alternating-current Distribution." by A. J. Cridge, 
Chief Assistant Electrical Engineer, Shetheld. 

2.15 p.m.—Special tramcars will leave at a point near the 
Royal Victoria Hotel for Kelham Island Tramway Power 
Station, and will afterwards convey members and visitors 
to the Neepsend Power House. The Sheaf Street Station 
in the centre of the city will also be open for insnection. 


The headquarters of the Association will be at the Royal 
Victoria Hotel. 


1 Article 28 (New Regulations). —The Officers of the Association shall be a 
President, a Senior and а Junior Vice-President, three immediate Past- Presidents, 
an Honorary Treasurer, an Honorary Solicitor, an Honorary Secretary, and 
fourteen ordinary members of Council, eight being Engineer Мез. бега of 
the Association, aud six representatives of Municipalities being Members of the 
Association. 


Telephone Strike in San Francisco.—It is reported that on May 
4th the telephone girls of the Pacific States Telephone and Tele- 
graph Company went out on strike. Between 575 and 600 girls 
lett their work in an endeavour to obtain recognition of their 
recently organised Telephone Operators’ Union, coupled with a 
demand for increased pay. The company refused to grant their 
requests, and endeavoured to operate the service with the aid of 
their clerks and other employees. 


ELECTRICAL TRADE IN GERMANY 
DURING 1906 


Б his annual report upon the trade of Germany 
for the year 1906, the British Consul General, Mr. 
Schwabach, makes a lengthy and interesting state- 
ment in connection with the electrical engineering 
industry in that country. We give his remarks 
below :— 


Business in the electrical industry was exceedingly brisk 
throughout the year. All departments of the electric works were 
well provided with orders from home and abroad, and mostly at 
satisfactory prices. In order to cope with the work and to make 
up for the scarcity of workmen—which was particularly noticeable 
at times—late hours and night work were started. Compared 
with the former years this industry was much favoured by the 
fact that serious disputes with the workmen did not occur, al- 
though it had to suffer considerably owing to the continuous 
increase in the price of raw and auxiliary materials as well as on 
account of the higher wages claimed by the men. The chief 
customer of the electric works in the year 1906 was the mining 
industry. 

As mentioned in the report for the year 1905, the German 
mines are assiduously replacing steam by electric power. ‘The 
great economy of expense and labour obtained by the electric 
transmission of power has opened up ever-increasing fields of 
operation in the mining and iron industry ; last year, for example, 
an electrically-driven reversible rolling mill was constructed, 
which enabled the production of energy in the workshops to be 
completely centralised and increased the output of the electric 
rolling mills by fully 10 per cent. This success 1s notworthy, as 
reversible rolling mills were heretofore driven exclusively by 
steam engines. A further interesting accomplishment of the Ger- 
man electrical industry is the construction of a continuous-cur- 
rent electromotor for driving a converter blast, which was 
finished in 1906. This electromotor has a capacity of 2,000 
horse-power and is certainly one of the largest of its kind. 
At a working electromotive force of 500 volts, the motor can be 
regulated to run at between 80, 40, and 22 revolutions per 
minute. | 

А large number of power stations for supplying electric energy 
over larger distances were also erected last year. The Rhenish- 
Westphalian Electric Works, which supply the Rhenish-West- 
phalian industry with electric power by means of an extensive 
network of cables, made arrangements for a considerable in- 
crease of capital. The fresh capital thus acquired is to be used 
to extend the scope of the works by buying existing electric 
works and electric street railways. Further, a number of works 
were established—with the assistance of various municipal cor- 
porations— which also have the object of supplying the West 
German industrial districts with electricity. The expansion 
of the cable system by these undertakings is of special import- 
ance for the coal industry, inasmuch as this expansion renders 
it possible to drive ventilators in far distant air shaíts without 
taking power from the electric power stations, by which means, 
too, the safety of the mines is better assured. 

Besides the mining industry, the State railways have also 
placed large orders with the electric companies. "The favourable 
results obtained by the introduction of the electric operation of 
several] primary railways encouraged the most extensive applica- 
tion of electricity as motive power for railroad traction, and it 
is intended, more particularly, to cope with the enormous subur- 
ban traffic of the larger cities by means of electric trains. This 
branch of German industry received profitable orders, both from 
home and abroad. For example, the Allgemeine Elektrizitats- 
Gesellschaft, Germany's largest concern in this industry, was 
entrusted by the London, Brighton and South Coast Railway 
Co. with the.electrical equipment of their line between Victoria 
Station and London Bridge, and the same German company, 
together with another large Berlin electric company, also re- 
ceived the order to construct the permanent way for the Ham- 
burg Metropolitan Elevated and Uuderground Railway, a pro- 
ject estimated to cost upwards of £2,000,000. In transoceanic 
countries, too, the German electrical industry made further 
progress. This is shown, for example, by the fact that the 
German Trans-oceanic Electric Company (Deutsche Uberseeische 
Elektrizitats-Gesellschaft) doubled its capital, and, with a work- 
ing capital of £3,600,000, is now chietly employed in the con- 
struction and working of electric railways and central electric 
light works abroad, particularly in South America. In South 
Africa, British and German companies are united in the enor- 
mous task of providing the entire Rand district with electric 
power. 

A transaction of great importance, and one which will doubt- 
less serve to strengthen the influence of German electric works 
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abroad, is the transference of 95 per cent. of the capital of the These figures clearly show the extraordinary development of 
Swiss engineering firm of Escher, Wyss and Co. to the Felten Germany's telephonic communications. Year by year new con- 
and Guilleaume-Lahmeyer works. Having thereby become prac- nections have been made in town and country alike, and at the 
tically the sole owners of the Swiss concern—whose speciality is end of March, 1906, the rural population had more than 8,700 
the construction of turbines—the German electric works at the public telephone stations at their disposal, while Berlin had 


same time obtain admission to the Syndikat für Dampfturbinen, 77,000, and Hamburg 32,000. As a consequence, the number 
System Zoelly (Zoelly Steam Turbine Syndicate), to which also of telephonic conversations increased considerably, and in 1906 


belong, besides Escher, Wyss and Co., the Siemens-Schuckert- for the first time exceeded one milliard. 

werke, Norddeutsche Armaturenfabrik of Bremen (Norddeutsche The international telephonic relations were also much ех- 
Lloyd), Friedrich Kupp of Essen, and the Vereinigte Maschinen- panded, all neighbouring countries, with the exception of 
bau-Aktiengesellschaft of Nuremberg and Augsburg. The amal- Russia, being in direct telephonic communication with Germany. 
gamation of the two firms will be of considerable advantage to The rapid increase of these telephonic relations is apparent 
the Felten and Guilleaume-Lahmeyer works, inasmuch as the from the following table :— 


latter will now be able to offer serious competition as contractors 
for complete hydro-electrical plants. 


The great progress made by the German electrical industry March 31, 1901. March 31, 1906. 
since the depression at the beginning of the century is par- | From Localities— From Localities— 
ticularly demonstrated. by the development of the leading Telephonic a t 
electric company, which mainly determines the position of the Communications Within | | Within 
entire German electrical industry, viz., the Allgemeine Elek- took place between the Im- In the Im- In 
trizitats Gesellschaft of Berlin. As is readily apparent from Germany and— periel Tele- Foreign |perialTele-| Foreign 
‘the foregoing table, this concern has incessantly endeavoured graphic | Countries. graphic | Countries. 
to extend its field of operations by properly strengthening its Area,* | | Area. 
financial basis. During the last five years the share capital ——————— ———————— — _- 
was increased from 3,000,000/. to 5,000,000/., and the reserve | 3 
fund, which is comparatively high, was also well endowed; in SN 70 | 0 | E 5 
1902 it amounted to only 1,500,000., whilst at the close of Norway .. К | ии 9 1 
the business year іп 1906 it already considerably exceeded Austria- Hungary . 86 99 | 560 181 
2,000,000/. It is interesting to note that, as a result of the Switzerland.. 89 218 | 711 230 
careful financial policy of the company, the reserve fund, com- France 83 184 720 1,650 
pared with the share-capital, was the largest in the still critical Luxembourg iis Pu | 633 180 
period of 1902 and 1903. After gradually diminishing for some Belgium | . 66 42 | 210 142 
years the total amount of the obligations in circulation was Netherlands |o 09 | 49 223 157 
increased by upwards of 400,000/. in 1906. The dividends paid NEHME COMER KE = ELM 
to shareholders have likewise increased during the last four Р А , 
years, viz., from 8 per cent. in 1903 to 11 per cent. in 1906. Bu SEN UD BER. a iL M EL 


TABLE showing Progress made by the German Electrical Industry during the Years 1902-1906. 


Value, 
Date. | | Percentage of is : 
| eae : : à Dividend Paid 
. Percentage of | Ohligations іп Working Capital,’ Š 
phare Capital, кеен, Share Capital. Circulation, ie., ShareCapital P" unie 
| aud Reserves. ар j 
E UNE 
£ £ Per cent. | £ ag Per cent. | A Percent. 
June 30, 1902 3,000,000 1,500,000 | 50 | 1,482,475 31:88 8 
June 30, 1903 .. ... . 8,000,000 1,560,378 | ‚ 02:01 | 1,422,075 | 31°19 8 
June 30, 1904 ... ... ... 4,300,000 1,560,378 36°29 1,411,675 24°09 9 
June 30, 1905 ... ... . 4,300,000 1,560,678 | 36:29 | 1,400,675 | 23-90 10 
June 30, 1906 5,000,000 2,239, 980 | 44-80 | 1,886,400 26-06 11 
| | | 


Parallel with the rise in the capital of the company was the TaBLE showing Quantity of the Imports and Exports of 
increase in the number of employees, which amounted to :— Electro-technical Products during the Months of March 
to December, 1906. 


Year. Number of Persons. 
1902... vr sd sia "n з 14,897 : 
1908... ш. ш. о шушо о у м. 18,278 , Quantity. 
1904... шй uo — ww d xu 27,487 Т еа. 
1008. му хр cx» д ха 30,366 а 
1900... а 33,906 Imports. | Exports. 
The sudden rise in the number of employees in the year чын тет i | eee 
1904 was due to the taking over of the staff of a concern in- Metric tons, Metric tons. 
corporated with the company. Belgium ... | 4,975:8 
Germany bas made considerable progress in the organisation Denmark ... je: m sts 2,093 `1 
and extension of her telephone system, and in the last five France ... -. са T 362-1 83:1 
years has greatly improved her position in comparison with United Kingdom e 2 563-6 | 4,607 -В 
the results attained by other European countries :— Netherlands fe nee 9e 494 | 3,0837 
Austria- DURER — T 178:6 1,240-8 
| | Russia : m ке i | 949-6 
March 31. Sweden .. Em " Jes m 3,050-5 
In the Imperial Telegraph мна | I Switzerland ie Же К 6524 383-1 
Area (excluding Wiirtemberg з ob SSS CERE Spain 2 T sé УР 2,291 :8 
and Bavaria) there were— 1901 1906 Loree Turkey 49-1 
| | ош India e? 4299 
Argentine Republic | 3,597 -4 
| Chil : 896- 
Towns with local telephone сп А Е u oo 
exchanges  ... | 2,157 4,062 | 88-8 United States of America — .. 16:4 ҺЕ 
Public call offices ; 12,951 21,987 69:8 Ital 2 367-5 
» | D А | у oe ее vs ss А 4 
Telephone stations... aay 247,676 510,831 | 106:2 | | 
| 


The waterways of the German Empire were considerably ex- 
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tended in the year 1906 by the opening of the Teltow Canal, 

which is navigable for a aistance of about 23 miles for vessels 
up to 600 tons and 1°75 metres draught, connects the River 
Havel with the River Spree, and, as it avoids the already 
too congested districts of the capital (Berlin) considerably 
shortens the transport between the Rivers Elbe and Oder. In 
a wider sense the canal is of the utmost importance to Greater 
Berlin, firstly as it opens up reasonably-priced tracts of land 
suitable for the erection of factories and other industrial con- 
cerns, which will have at their disposal the most up-to-date 
appointments for discharging and forwarding goods, and 
secondly, because it will serve as an effective means of irriga- 
tion for the rapidly-growing districts in the south and south- 
west of Berlin, which have little or no natural means for carry- 
ing off water. But also in other respects the canal attracts 
universal attention. In contradistinction to the practice on 
other waterways free navigation has been abolished entirely, 
and the district of Teltow, which built the canal and intends 
to control it permanently, has been granted the monopoly for 
towing vessels. The towing operations, which are to be com- 
menced early in 1907, will be carried out on a system novel 


to Germany, i.e., by means of electric locomotives running on 
the banks, whilst steam tugs with smokeless firing are to be 
used on the various lakes connecting the canal. The loco- 
motives are constructed to run on ordinary smooth rails and 
to tow two to four barges with a load of 1,000 to 1,200 tons 
per hour. It is estimated that the total cost of the canal, 
which was only partly open for traffic last summer, will amount 
to approximately 2,400,000/. 

The tables opposite show the extent of the foreign trade 
of Germany in electro-technical products during the months of 
March to December, 1906. 

It will be seen that as regards this class of manufactures 
Germany is to be considered chiefly as an exporting country; 
her principal customers are Belgium, the United Kingdom, the 
Netherlands, Sweden, Argentina, and Italy, while imports are 
derived almost exclusively from France, the United Kingdom 
(principally high-class electric cables, dynamos, electric motors, 
transformers, and converters), and Switzerland. 

The United Kingdom’s share in Germany’s foreign trade in 
the more important electro-technical products is shown by 
the following table :— 


TaBLE.—Showing Imports from and Exports to all Countries and the United Kingdom’s Share during the Year 1906. 


Imports. 


Articles, 


Quantity. | Value. 


Dynamos, electric motors, continuous Metric tons. £ 
current transformers, converted and re- 
action coils ... ua = - 22 935°6 72,900 
Electric cables... d - - - 6768 33,850 
Arc Jamps à; ids sia 12:2 2,450 
Complete cases for arc ‚ lamps. - sa 0:6 100 
Reflectors, search lights те н M 2:1 1,250 
Electric incandescent lamps... 91:6 04,950 
^ telegraph appliances, telephones .. 48 10,800 
» appliances for illumination, trans- 
mission of power  ... 178:6 22,350 
Electric appliances for surgical and dental 
purposes xis 5 2,000 
Electric measuring, counting ‘and register- 
ing apparatus а. 51:6 20,650 
Galvanic and dry batteries and thermo- 
electric couples ав а - T, 8-4. 850 
Insulating appliances... aya saa - 182:8 8,300 


| 
| | Quality. 
| Exports. | ааа 
Imports from | Exports to 
United | United 
Quantity. Value, Kingdom. | Kingdom. 
‚ Metric tons. £ Metric tons. , Metric tons. 
19,1827 978,800 oh, ve 780:5 
|  99,645:5 1,471,950 479:1 2,7511 
488:9 97,800 5:9 72 
89:9 11,250 Eh 244 
89:5 53,700 0:9 | 157 
415:5 249,300 ss 47:9 
. 1,053 | 236,950 5:6 | 199:6 
| 
8,168:2 396,050 18-7 | 241-4 
98:3 39,300 ps5. -i 14:3 
| 
| 647:5 259,000 | 
| 
| 2631 26,300 е2 | 15°1 
| 637 45,500 ` 48 | 107°5 


THE MAGNETIC CHARACTER OF SHIPS 


PAPER was read by Captain W. Bartling, before the 
A North-East Coast Institution of Engineers and Ship- 
builders, on May 24th, 1907, embodying some results of experi- 
ments on the magnetic character of vessels. During the con- 
struction of the steamer 7/Aueringen at the works of the Weser 
Shipbuilding Company, Bremen, the author had the oppor- 
tunity of taking a number of observations with a view to 
obtaining actual quantitative measurements of the effect of vari- 
ous influences on the standard compass. The observations were 
taken with three instruments: a deviation magnetometer, a 
specially constructed swinging system of magnets, and an in- 
strument to measure the power of inclination. 

The following well-known elementary magnetical experiment 
was referred to as a basis. А bar of iron hanging in the 
magnetic №. and S. direction, and given the proper inclina- 
tion for the latitude (say about 68°), will become magnetic after 
а certain time; reversed it will lose the magnetic power again; 
but if the bar be hammered while in its first position it will 
retain this magnetic power even if reversed, but will lose the 
power on being hammered again in the reversed position. 
Considering a ship as a great magnet, the aforesaid theory was 
‘applied to the above-mentioned steamer, only the magnetic axis 
was not parallel with the keel. 

The TVhueringen is а cargo steamer of 131 metres long, 16 
metres beam, and 10 metres depth. The direction of the build- 
ing berth whereon she was built is S. 555° E. The circum- 
stances were very favourable from the experimental point of 
view. Owing to a strike of riveters the whole ship was com- 
pletely plated and all bulkheads and decks built in, while only 
about 5 per cent. of the riveting was finished (exclusive of the 
double bottom). The first experiment was made ten weeks 
after the double bottom was built and riveted. 


The first measurement showed 25 per cent. to be the polaric 
power of the ship, the direction was nearly opposite to the 
horizontal-magnetic power of the earth. The vertical power 
was increased by 55 per cent. of the vertical-magnetic power of 
the earth. А month later about 40 per cent. of the riveting 
was completed and the process of induction had considerably 
advanced to about 34 per cent. Again, a fortnight later, 60 per 
cent. of the riveting being finished, the induction was propor- 
tionally increased. 

The steel structure of the flying bridge was built separately 
alongside of the ship, and was now lifted bodily into place by 
a couple of cranes; the measurements showed a decreasing in- 
fluence as the result of this additional structure; a magnetic 
system in itself, it fortunately carried contrary poles. Again, 
fourteen days later, 90 per cent. riveted, the induction increased 
to 45 per cent. Ten days later a small ship on the building 
berth alongside the 7'hueringen was to be launched, and to show 
the influence of the vessel the writer took measurements just 
before and just after the launch. 'The influence in the magnetic 
power was unexpectedly so small that it can be neglected, only 
the deviation of the magnet needle changed a few degrees. 

Fourteen days later the 7hueringen was ready for launching 
and the ship was now a magnet of considerable power, namely, 
about 57 per cent. of the horizontal-magnetic power of the 
earth. The vessel, after launching, was—please remember the 
first elementary magnetic experiment—swung and placed as near 
as local conditions would permit, in the opposite direction, 
namely, N. 32? W. Before, while on the berth, it was S. 539 
E. The success of this measure was perfect; the magnetic 
power decreasing from day to day, but considerably quicker 
than it had increased: after twenty days it was only 15 per 
cent. of the earth power. Compared with this turning of the 
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vessel the addition of the funnel, masts, engines, and boilers 
had only a very small intluence оп the ship. ‘Lhe magnetic con- 
ditions proved to be very satisfactory for both the compasses 
on the flying bridge; the 7/'heueringen went to sea without a 
compensating magnet for the standard compass and with only 
one compensating magnet for the steering compass. ‘The devia- 
tion of the standard compass after the trial trip was 
N.=+5° (E.), E.=+7° (Е.). | 

A second ship, nearly a duplicate of the former, was after- 
wards built on the same building slip in nearly the same length 
of time. The magnetic conditions were found practically 
similar; the ship's polaric magnetic power being 59 per cent. of 
the earth's power on the launching day. 7'Ats vessel was not 
swung and her head lay S. 51:39 Е. during completion and out- 
fit. ‘Che magnetic power continuously increased, a maximum 
value of 68 per cent. of the earth's power being reached when 
the ship was ready for sea. Тһе deviation of standard com- 
pass, without any compensating magnets, was N.=+22° (E.), 
E.=+56° (E.). As a result of the above, seven compensating 
magnets had to be put in the compass, considerably lessening 
the most valuable quality of the compass needles, namely, the 
strength of the horizontal power in pointing to the magnetic 
north. The conditions on plain cargo boats are very simple, 
but become more complicated on passenger vessels with many 
decks and closed steel bridge houses. 1% may be added that 
the rails of the flying bridge of the Z7'Aueringen were of gal- 
vanised iron, except two small sections six feet long, one imme- 
diately in front and the other immediately abaft of the com- 
pass. In the second ship (having the greater deviation) all the 
rails within a radius of ten feet were of brass and teak in order 
to improve the compass. 

All horizontal bars (both longitudinal and  athwartship) 
underneath the compass have а weakening effect on the hori- 
zontal polaric power of the instrument. In steam vessels the 
material near the compass to be taken into consideration con- 
sists mostly of horizontal steel bars. It is evident that the 
power of a compass on a steel ship is always smaller than on 
shore. ‘The intluence is not the same on all compass points, it 
is mostly stronger оп E. and W., on account of the greater 
proximity of the induced poles in the athwartship's direction, 
than on the N. and S. course. i 

If the horizontal power on shore=H be taken as unity the 
horizontal power on board will be=AxH. A being a coetlicient 
varying with the local conditions of the compass position. On 
a normal merchant steamer the coeflicient A is usually about 0°8; 
that is, the polaric power on board is eight-tenths of the polaric 
power on shore. In the conning towers of some men-of-war A 
does not exceed 0°3; such a compass is no use at all. In general, 
the greater A, the better the compass position. 

The simplest and best solution of the compass question would 
be to use unmagnetic material for the ship; but the cost price 
would be prohibitive. 
which do not take up magnetism within certain limits of tem- 
perature. Unmagnetic nickel steel, containing 23 per cent. 
nickel, has been used in some ships in the near vicinity of the 
standard compass with good results. In a large vessel now 
building, all the horizontal steel in the deck under and above 
the compass has been interrupted and replaced with six feet of 
nickel steel bars containing 23 per cent. nickel. From the ex- 
periments on this ship the author hopes to arrive at a A of 
from 0'9 to 0:95; an improvement of about 15 per cent. 


Wireless Telegraphy in the United States.—Wireless telegraph 
stations, under control of the United States Navy Department, 
are now in operation at Bremerton Naval Depot апа on Tatoosh 
Island, near Cape Flattery. At North Head, Columbia River, 
and at Cape Blanco, stations are in course of construction. 


Action by Premium Apprentice.—At Belfast recently, an action 
was brought on behalf of Andrew McCane, against Gilmore 
and Co., Electrical Engineers, of Belfast and Londonderry. for 
the recovery of £25 paid as an apprenticeship premium. There 
had been an agreement come to whereby the boy was to be 
taken as an apprentice subject to the payment of a certain fee, 
but there was also an agreement that if the boy did not like 
the business the indentures were to be cancelled and the money 
refunded. The fee was to be £50, but it was arranged to pay 
£25 down when the indentures were signed. and the balance 
in two instalments of £12 105. After two months the boy found 
that he was not getting the training which he expected, and 
he wrote and informed the defendant to that effect. For the 
defence it was submitted that they could nct travel outside 
the written agreement, and that the discussion about the possi- 
bility of the boy being dissatisfied with the business took place 
after the agreement was actually signed. In the end judgment 
was given for £22 11s. 


We know a number of alloys of iron | 


A NEW MAGNETIC TRACK BRAKE 


ECENT events have turned the public attention to the 

question of tramway brakes, and a crop of inventions has 
naturally sprung up to the stage of press notices. A few of 
these inventiuns are being put through practical tests, and the 
two Conimittees of the Tramways and Light Railways Asso- 
ciation, and the Municipal Tramways Association, are getting 
invitations to witness or facilitate tests of inventions suth- 
ciently advanced, as well as of many schemes which are yet 
only on paper. 

One of the most recent developments is due to Mr. J. F. 
Simpson, Tramways Manager to the Preston Town Council, who 
has patented a torm of magnetic track brake which has been 
fitted to a Preston car, and tested by a deputation of the 
Municipal Tramways Associations Brakes Committee. Mr. 
Simpson has endeavoured to make his brake act either mag. 
netically or by hand rigging, so that it is both a magnetic 
and a mechanical track brake, and proposes to do away with 
the paralysing effect of wheel skidding by the radical step 
of dispensing with wheel brakes. The magnet is suspended 
from the truck frame by springs, so that when excited it puils 
down on to the rail table. The upper surface of the magnet 
frame or yoke is inclined upwards from each end to the centre, 
and rollers are carried on the truck frame above the yoke, so 
that as the magnet lags, the rear roller runs up the sloping 
yoxe, adds some of the car weight to the magnetic pull, and, 
butting against a stop, drags the magnet along the rail against 
the friction, due to the. sum of weight and magnetic attracticn. 
The brake can also be put on by being pulled backwards, by 
any form of hand-brake rigging, when the roller and inclined 
plane wedge tlie magnet under the truck frame. 

The wedging action is doubtless meant to enable the magnetic 
brake to stop the car on an incline, but unless the action is 
maintained by the handygear, it is not clear why the car should 
not rol] back down the inclined plane, and so release the brake. 
It also appears that the brake takes weight off the rear axle 
only, tilting the car, so that as a mechanical track brake it 
is at a disadvantage with the ordinary patterns which take 
the weight symmetrically from both axles. A further disad. 
vantage is that the surface opposed to the rail is iron, which 
is not nearly so good as wood, on account of the much larger 
coeficient of friction of the latter, especially on wet and 
greasy rails. This is particularly important on hilly lines. 

Having before us only a newspaper description and very bald 
engraving of the brake, possibly we may not do it full justice. 
The attempts to combine the mechanical and magnetic track 
brake in one apparatus is in the right direction, and with 
practical experience Mr. Simpson may develop his invention 
into one of the approved brakes of the near future. The com- 
plete suppression of the wheel-brake is not likely to find general 
agreement. 


Microbes in Telephones.--The French Government has issued 
an order for the disinfection of all public telephones at regular 
intervals. This action is the final outcome of a Parisian com- 
mercial man having contracted a contagious disease which was 
attributed to the use of a public telephone. 


Five Million h.p. Water-Power Scheme in Peru.—The current 
issue of L’/lectricien contains particulars of a scheme formulated 
by M. Emile Guarini, professor at the School of Engineering 
and Arts in Lima, which proposes to utilise the waters of the 
Lake Titicaca, a navigable Jake situated over 12,000 ft. above 
sea level. The area of this lake is 2.560 square miles, its mean 
depth is 65 ft., and its weight and height above sea level repre- 
sent a potential energy of about 21,С00.0С0 h.p. years. It re- 
ceives the discharge of numerous rivers, and its overflow dis- 
charges by the river Desaguadero over a route 200 miles in 
length into the shallow lake known as Pampas Aullagas. The 
volume of water actually discharged into this lower lake, whose 
elevation is 470 ft. below Lake Titicaca, is a minimum of 5,500 
cubic feet per second, and this is finally lost by evaporation and 
infiltration. The distance between the Pacific coast and Lake 
Titicaca is 94 miles in a bee line, but a mountain ridge inter- 
venes near the border of the lake. and rises 650 ft. above the 
lake level. The project of M. Guarini therefore consists іп 
driving a tunnel through the heart of the Andes sutticiently larce 
to carry 2.500 cubic feet of water per second. or alternatively 
to pump this quantity of water over the ridge. The energy 
of the water in its descent to the Pacific would be utilise! in 
a series of generating stations, and finally the water would be 
of great value for irrigation purposes along the Peruvian coast. 
The theoretical power of this quantity of water would be 
5.С00.С00 h.p., of which 2.000.070 h.p. would be available for 
distribution to the numerous industries which, given a cheap 
supply of energy. would rapidly arise іп a country so richly 
endowed by nature as is Peru. The cost of the undertaking 15 
estimated at £8.0°0.000. or £4 per distributed horse-power. 
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ELECTRIC DRIVING OF REVERSING ROLLING-MILLS OF HIGH POWER 


T the last meeting of the Iron and Steel Institute, Mr. 

D. Selby Bigge read a long and interesting paper devoted 
chiefly to the electric driving of reversing rolling- mills of high 
power. Few industries, he said, have provided a greater sccpe 
for new applications of electric power than the iron and steel 
trades, and to-day most iron and steel works have their own 
generating stations developing several thousands of horse- 
power, and alinost all the auxiliary items and outlying machines 
are electrified. Although great economies have been effected 
in the electrical driving of the auxiliary plant about a steel- 
works, large ranges of boilers have still been retained for sup- 
plying steam to the main rolling-mill engines driving the cog- 
ging-mills, roughing-mills, plate- mills, bar-mills; rail-mills, &c. 
It is, of course, well appreciated by all steelworks engineers 
that ne bulk of the boiler power is required for supplying 
steam to these main engines. Until, therefore, it was found 
possible to deal in a practical manner with these main units, 
the realisation of a complete electrification scheme was a matter 
of impossibility. 

1 пе paper continued: Owing to the great advance which has 
been made in the construction of gas blowing-engines during 
the last three years, many blast-furnace owners have adopted 
this method in place of steam blowing-engines, thus utilising 
from the blast-furnaces a large amount of waste gas available 
tor the production of electric power by means of gas-engines, 
or, alternatively, if the supply of waste gas is plentiful, by 
means of high-pressure condensing steam-turbines receiving 
their steam from boilers fired by the waste gases from the 
blast-furnaces. In such cases the cost of power-production will 
be found to be very low, and should in no case exceed 0°25d. 
a unit. while in certain cases, with modern plant and uncer 
favourable conditions, the cost of production has been brought 
down considerably below this figure. 

In the second category of rolling-mills—t.e.. these which 
have no blast-furnaces attached, or those which for certain 
reasons are unable to avail themselves to a sutticient extent of 
their waste gases for power-production purposes— it becomes 
necessary either to produce their own electricity in the 
most economical form, from coal, cr else to purchase it frem 
the power company. In powers of, say, 1.500 kilowatts and 
upwards, it is possible with the most modern plant to produce 
electricity at rates frem 032d. а unit and upwards, varying 
proportionately with local conditions and the price of coal, but 
in no case should the cost exceed 0'd5d. per unit. 

The first questions which the author has invariably been esked 
naturally refer to what may be the financial pains and advan- 
tages to be derived from such electric rolling-imill equipments 
and complete electrification schemes. These he has tabulated 
as follows :— 

Firstly.-—For rolling-mills with blast-furnaces attached. The 
possibility, now that the electric reversing-mill problem has 
been solved. of entirely dispensing with all coal-fired boilers 
and their attendant charges for firemen, convevance of coal, 
removal of ashes, repairs, and insurance ccsts, &c., the electric 
power for operating the complete rolling-mill plant ard aux- 
iliaries being primarily derived from the waste gases of the 
blast-furnaces. 

Secondly.—For rolling-nulls with no blast-furnaces atta: hed. 
The entire removal of boiler plant as above in the case of a 
cheap outside power supply, or the great reduction in the 
number of boilers required for working the mills, arid the gene- 
ration of the power in any convenient spot within reasonable 
distance of the works, with high-tension mains to the rolling- 
mill balancer converters. 

JF hirdly.— Increased output, the rolling-mill motors beinz made 
to run at any desired speed direct- coupled to the rolls. The specd 
of rolling being controlled only by considerations such as the 
rapid handling of the material and the mechanical strength of 
rolls and housings. 

Fourthly.—Hxtreme simplicity of the direct-coupled electric 
reversing-mill, the whole operations of rolling, reversing, and 
speed regulation being controlled by one lever. 

Fifthly. —Decreased cost of upkeep, as owing to the use of 
electric-motors with their continuous rotary action and regular 
torque. the breakages of coupling boxes, standards, ed 
and necks are reduced to a minimum. 

sixthly.—Absolute control over rolling-mill costs and power 
absorbed at any stage of all rolling operations, by the use of 
electric recording and automatic instruments, such exact con- 
trol having been impossible in the case of steam. 

Neventhlyv.——Gain in space formerly occupied by ranges of 
boilers, coal bunkers, railway sidings, &c., which in some over- 
crowded works, or where land is of high value, is an item of 
considerable importance, 

Kichthly.—The great reduction in power used in connection 
with reversing rolling-mills, owing to the method of utilising 
а balancing converter upon the Ilgner principle, the energy 


absorbed by the converter, which is derived direct from the 
central generating station or mains, being about one-tenth of 
the maximum vaiue or torque upon the mill, even when the 
load fluctuates on the mill between 0 and 10,000 horse-power. 

Ninthlv.——In the event of new mills being laid down, the 
ease with which the rolling-mill motors can be applied direct to 
the rolls without the necessity of large and costly foundations, 
as is the case at present with heavy reciprocating steam rolling- 
mill engines. 

Tenthly.—'Lhe very large reducticn, in the majority of cases, 
of the power cost per ton of steel rolled, owing to the fore- 
going considerations. Less than twenty kilowatt-hours are used 
per ton of blooms rolled, which, in the case of mills having 
blast-furnaces adjacent, or waste gases available, апа producing 
electricity at 0:251. per unit, werks out at under 54. a ton. 


It is only quite recently that Lritish steelworks engineers have 
given serious attention to the full utilisation of their waste 
gases from the blast-furnaces, and to obtaining the maximum 
ot power and value which can be derived from this most im- 
portant source, With few exceptions, far greater attention has 
been given to this subject on the Continent than in this country, 
and it is undoubtedly high time that we, in Great Britain, 
fully realised this fact, and having studied the subject more 
closely, acted upon the result of our investigations. 

Taking the case of a steelworks which, in additicn to having 
a range of blast-furnaces, has also its own collieries within 
a radius of five or six miles (or even more) of the works, i 
is possible, by taking full advantage of the power which can 
be obtained from the blast-furnace waste gases, to supply, 
from this source alone, the whole of the electric curient re- 
quisite in the working of the collieries, as well as all the 
power applications which have to be dealt with in the steel. 
works and rolling-mills themselves. What this means in the 
saving of separate ranges of boilers and firemen, every engineer 
can readily grasp. The intermittency cf working of the various 
items embraced in the scheme at steelworks, rolling-mills, and 
collieries will come into full play. and the maximum load which 
will have to be provided for in the central station will be only 
a fractional part ot the total hcrsz-power of the motors in- 
volved. 

It is, however, in connection with the high-powered reversing- 
mill engines that the greatest saving of all will be effected. 
Even the best steam rolling-mill engine, owing to its inter- 
mittency of working and rapid reversals, as exemplified in the 
case of cogging-mill engines, is necessarily a heavy consumer 
of steam. In some cases the exhaust steam from these wasteful 
engines has been utilised in low-pressure turbines. upon the 
regenerative principle, this until now being the best solution 
of a bad job. Since the successful application of electricity 
to reversing-mills, this can only be now considered as but a 
half measure, and one that does not touch the root of the 
evil, viz., the rolling-mill engines and their attendant ranges 
of boilers, $c. 

The author then described, as a concrete, the electrically- 
driven reversing-mill of the Hildegardehtitte at Trzvmietz in 
Austrian Silesia, which has been running since July 27th last :— 

The Hiudegarde Works were formerly owned by the Arch- 
соке Frederic of Austria, and within the last few years were 
purchased by a company. On assuming possession, the new 
owners naturally set themselves to reconstruct the works in 
the best possible manner, and electricity was chosen as a 
means of bringing the plant up to a state of modern efliciency. 
Apart from the reversing and continuous rotation rolling- 
mills, there were, as is the case in al] other steelworks, a 
large number of auxiliary stean-engines of moderate powers, 
and these alone, while presenting no great ditliculties in. the 
way of a:laptation to the new and improved conditions, showed 
very considerable returns on the necessary capital expenditure. 
The company, however, looked further than this, and wished 
to consider the driving of the rolling-mills, keeping in mind 
the possibility of concentrating the whole of the power re- 
quired for the works in one large central power-station, 

There had been many cases of successful driving of con- 
tinuous-rotation mills, both in Great Britain and on the Con- 
t:nent, but the question of а reversing-mill presented the 
difliculty. That this has been overcome by careful. considera- 
tion is proved in the successful and highly economical running 
of the reversing-mill plant to-day. 

Steam-turbine. drive was chosen for the generating plant, 
although blast furnace gas wes available, as it was estimated 
that two vears would have been required to equip and set to 
work a gas-driven generating station of some 5.C00. kilowatts 
capacitv, and also because the area was restricted, and rcom 
could not have been readily found in a suitable position for 
the large gas-driven station. The steam-turbine station was 
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running at its full capacity within twelve months from date 
of placing the order. 

Another factor which induced the directors to decide upon 
steam as a motive-power was the presence of a well-preserved 
battery of boilers. Originally 54 boilers were required to raise 
steam for the whole works, and since the conversion of the 
works to electric driving up to the present time the number 
had been reduced to 17. Some of these remaining boilers, how- 
ever, are required to provide steam for the steam-engines still 
in use, and it is expected that this number ultimately will 
be considerably reduced. Eight boilers are actually required 
to steam the electric power-station, all fired with gases from 
the blast-furnaces, and thus the whole of the power produc- 
tion is obtained on highly economical modern lines. 

At the present time the plant driven is as follows :— 

One reversing rolling-mill, 10,550 horse-power maximum; 

One non-reversing mill, 750 horse-power normal; and 

300 motors varying from 5 to 70 horse-power. 

In addition to the above must be included the electric lighting 
of the works. 

Further extensions are about to be made, viz., two con- 
tinuous rotation rolling-mills, each of 750 h.p. normal capacity, 
together with sundry pumping plants and other auxiliary plant 
about the works. When these are completed, the whole of the 
power items, with the exception of the blowing-engines, will 
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SPEED DIAGRAM OF STEAM ENGINE WHEN ROLLING RAILS 
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the middle mill, апа a further rod-rolling mill is being in- 
stalled of the same capacity. Тһе existing non-reversing mill 
is rope-driven by three-phase motors. On account of the 
different classes of its work it was deemed necessary to have 
two speeds on the mill, and these are obtained in an unusual 
manner, viz., by having two motors, one running at a speed 
of 210 revs. per min., and one running at a speed of 160 revs. 
per min., both coupled together, and driving the mill from one 
end by means of ropes. А change-over switch transfers the 
load to one motor or the other, depending on the speed requirec. 
The idea of having two motors was to obtain economical ‹ол- 
ditions of running on both the fixed speeds. The motors are 
three-phase, and are run direct off the 3,000-volt high-tensicn 
circuit. The rope-pulley on the mill itself is of a heavy fly wheel 
pattern of cast iron. 

The reflected load of this mill, of course, makes itself 
shown in the rising and falling of the current demanded at 
the time of the entrance of the blooms or billets. However, 
the heavy flywheel on the mill damps this down, and there 
is no doubt that three-phase motors coupled by a rope or belt 
on to a non-reversing mill form a satisfactory methcd «t 
driving. 

Proceeding to the item which constitutes the main intcrest 
of this paper, viz., the reversing-mill, it will be as well to 
describe the mill and its duties, and the actual plant as ex- 
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FIG. 2. SPEED DIAGRAM OF ROLLING MILL MOTORS WHEN RUNNING LIGHT. 


derive their power from the one electric 
station. 
In the station the following plant is installed :— 


One Parsons’ type turbo-generator, the turbine by the Ersten 
Brunner Company, and the alternator by Messrs. Brown Boveri : 
3,000 k.v.a., 50 cycles, 3,000 volts, 1,500 revs. per min.; or 
2,500 kw., with a power factor of 0:8. 

Two turbo-alternators by the Allgemeine Elektricitäts Gesell- 
schaft of Berlin, each 1,250 k.v.a. (or 1,000 kw. on a power 
factor of 0'8), 3,000 volts, 240 amperes, 50 cycles, 5,000 revs. 
per min. 

Two motor generators for electric lighting purposes, each set 
consisting of a three-phase high-tension motor coupled to a con- 
tinuous-current multipolar generator giving 220 to 239 volts on 
the continuous-current side. 

A main switchboard below a gallery at one end of the hcvse 
controls the whole of the power produced on both high and 
medium tension three-phase. The medium tension three-phase 
is obtained by static transformers, and is used for motors up 
to about 40 horse-power throughout the works. 

г һе condensing plants for the turbines are situated in the 
basement, immediately below. The air and circulating pumps 
are electrically driven. In the basement are also placed three 
electrically driven pumping plants for circulating the water 
from the blast-furnace tuyeres. 

The steam consumption of the two smaller units was found 
on test to be 15°75 lb. per kilowatt-hour at the switchboard. 
The plants are supplied with a steam pressure of 8 atmosphe es 
(120 lb.), at the stop-valve, with a steam temperature of 200° 
C., and an average vacuum of 95 per cent. is obtained in ihe 
exhaust-pipe. 

The continuous-rotation mill 


power-generating 


is three-high, and calls for a 
normal of 750 horse-power. The present mill installed is re- 
garded as a roughing-mill. A second mill is now being equipped 
on the same lines, and will be of the same size. This will be 


amined by the author. The mill consists of one train of rolls, 
wiun four sets of housings, the roll wires being 2 ft. 6 in. 
apart normally. Originally this mill was driven by a 
direct-coupled steam-engine of the twin-cylinder horizontal type, 
having cylinders 48 in. diameter by 50 in. stroke, running at a 
maximum speed of, approximately, 100 revs. per min. The 
steam pressure was six atmospheres at the stop-valve. 

‘the duty of the mill is to roll ingots of a maximum weight 
of 2 tons having dimensions 16, in. square plus 18 in. squaie, 
by approximately 5 ft. 6 in. in length; cogging these ingots 
down to suitable billets for rails, girders, &c., and proceeding 
further to roll them into girders and rails. The maximum 
size of H girder rolled in the mill is 18 in. deep by 7 in. 
wiue, and the usual heavy sections of rails are also rolled. 
The mill thus combines cogging, roughing, and finishing in 
one operation, and the time allowed for the complete rolling 
of the largest girder section from ingots is from five and a 
half to six minutes. 

On the conversion of the mill to electric drive, the engine 
crank-shaft was taken out and replaced by a length of straight 
shafting, and the shafting was continued. through into an ad- 
joining house built to accommodate the electrical plant and 
apparatus. It was decided to increase the speed of the mill 
up to 120 revs. per min., maximum, with a certain margin, and, 
as a matter of fact, it ‘is possible to accelerate the mill up to 
as high a speed as 140 revs. per min., which comes in very 
handy in the final passes of long work. 

Coupled to the extension of the mill-shaft are three driving 
motors, each of the following capacity :—330 volts, 120 revs. 
normal, 1,200 (normal) to 5,000 (maximum) b.h.p. They have, 
however, an extra overload capacitv, bringing the total capacity 
to a maximum of 10.350 b.h.p. For convenience of manufac- 
ture, the shaft carrying the armature of the three motors is 
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divided into three, with rigid couplings fixed between the 
motors. | | 

A flywheel balancing set is used, consisting of a three-phase 
motor, coupled through two flywheels to two continuous-current 
generators, one on either side. ‘The three-phase motor derives 
its energy from the 3,000-volt circuit. Its capacity 15 “95 
amperes, 3,000 volts, 50 cycles, at 570 to 310 revs. рег min. 
The armatures of the two continuous-current dynamos are 
connected in series with each other, and directly in series with 
the three armatures of the rolling-mill motors. Thus there is 
n» interruption or break whatever in that portion of the circuit 
carrying the large main currents. The two flywheels forming 
the intermediate buffers between the motor of the Ilgner set 
and the two continuous-current generators are each 13 ft. in 
diameter, and weigh 26 tons each. Water-cooled brakes are 
provided on the tlywheel peripheries for stopping the set, when 
required, in a short time. | 

In adaition to these machines, the motor-room contains a set, 
consisting of three machines coupled together, forming the start- 
ing and excitation machines. ‘The centre machine is a three- 
phase motor which receives its energy from the high-tension 
circuit at 3,000 volts. The maximum capacity of this machine 
is 150 h.p. at 585 revs. per min. At one side of this is the 
continuous-current dynamo for exciting the shunt of both the 
mill motors and Ilgner generators, while the third machine pro- 
vides current for the excitation of a special compound winding 
upon the three rolling-mill motors. Automatic liquid rheostats 
insert resistance into the rotor of the three-phase motor driving 
the balancing set, thereby dro»ping the speed of the set and 
permitting the two heavy flywheels to give off their energy. 

No reversing-mill of any magnitude had been driven electrically 
previous to the conception of this one, so that there was abso- 
lutely no trustworthy data upon which to base the necessary cal- 
culations. A number of experiments had to be made, and a certain 
amount of compromise had to be effected. The first data in 
regard to the problem were provided by the steam-engine which 
had been used up to that time for driving the mill. These 
data gave an absolutely trustworthy figure for the maximum 
torque which it would be necessary for the motor or motors to 
develop. This figure, however, was by no means a suflicient 
guide for the design of the motors. It was far more important 
to know the crank effort at any instant during the whole cycle 
of operations. Indicator diagrams were taken continuously at 
both ends of the cylinders, and the change in direction of the 
stroke noted; and, at the same time, speed curves were taken 
in order to arrive at the torque developed by the engine at any 
instant. The speed-indicator used was of special construction, 
censisting of a small magneto-electric machine, which recorded 
the changing pressure upon the terminals of the machine corre- 
snonding to the change in speed of the crank-shaft. This change 
in pressure was recorded on a voltmeter by means of a spark- 
indicator. А spark-indicator was chosen to avoid frictional 
losses of the direct pencil-indkator. By this indicator it was 
possible, therefore, to combine the two instruments for pressure 
and speed in the one apparatus. 

The speed curves (Fig. 1) taken from the twin-engine show 
very interesting points which would never have been noticed 
witnout this correct means of recording them. One can quite 
clearly see how the driver, in expectation of his billet or bloom, 
lets the steam-engine run empty at a speed of about 20 revolu- 
tions per minute. One notices, also, the fluctuations in speed 
resulting from the unéven turning movement of the engine on 
the rising and falling curve, and recognises how, in the moment 
of gripping the ingot or billet, the engine comes to rest until 
the crank effort becomes sufficient by the admission of more 
steam to the engine to draw the ingot through the rolls. After 
the ingot has passed the rolls one can see how the unloaded 
steam-engine rapidly increases in speed and races. 

The author here emphasises the fact that, in the case 
of the electric drive, even when the attendant leaves the full 
current on his motors, the increase in speed is practically 
negligible at the moment when the billet leaves the rolls. "This 
1s on account of the fact that the motors are provided with 
a compound winding, which has the effect of preventing any 
great variation in the speed between no-load and full-load. If 
the motor driver pulls out his controlling lever when the ingot 
is still in the rolls, as he should do, the mill then comes to rest 
immediately the ingot leaves the rolls. If he delays to do this, 
he has the ready means of braking the motor in an instant by 
reversing the operating lever quickly. This braking, incident- 
allv, is one of the main features of the electric driving of 
reversing rolling-mills, inasmuch as the act of braking returns 
the energy developed in braking to the network, and so assists 
the generating station. This advantage may appear to be a 
small one, but, as a matter of fact, a large amount of energy 
is actually returned to the system in everyday practice. 

Reverting to the speed curves taken, it will be seen that 


the combination of speed diagrams and indicator diagrams gave 
the torque developed by the steam-engine throughout the cycle 
of operations. ‘This varying torque 1eaches very high values, 
the figures at full speed often representing as much as 8,000 h.p. 
As motors have been constructed capable of dealing with similar 
overloads, the designers were not disturbed by the magnitude of 
these figures. А more troublesome problem was the rapid ac- 
celeration of the masses and their quick reversal. The rotating 
masses in a reversible steam-engine are small. In an electric 
motor of similar output, the necessity of putting a certain 
amount of iron or copper into the armature meant a large dia- 
meter and weight. Another feature was that the inertia of 
magnetism in the motors alone set a certain limit to the speed 
with which reversal can take place. It seemed doubtful that it 
would be possible to accelerate the masses in а motor in the 
same short period as a steam-engine could be reversed. Eventu- 
ally а compromise was made, and it was decided that, in the 
case of the electric drive, four seconds should be allowed for 
bringing the motor from rest up to its full speed. In order to 
reduce the flywheel effect in the rotating armature, it was de- 
cided to distribute the drive over three motors; thus also reduc- 
ing the size of the motor. 

Taking the figures given for acceleration, and allowing for 
liberal dimension masses in the armature, a torque diagram for 
the electric drive was drawn, adding a certain margin to the 
torque ordinates taken from the diagram of the steam-engine, 
and in this way a suitable design for the driving motors was 
obtained. | 

Figs. 3 to 6 give the actual diagrams taken on the electric 
drive when rolling bars. From Figs. 4 and 5 can readily be 
worked out the actual horse-power developed by the mill motors 
at any instant during operation, and it these are worked out it 
will be seen that the load demanded is of a very varying quan- 
tity, from zero to. as much as 8,000 h.p. in the space of a few 
seconds, rising and falling continually during the operations. 

The supplying of current for driving mill motors of this 
description directly from the network of a central station or 
from a power-supply source would have very undesirable effects 
on account of the enormous fluctuations in the load. It would 
be necessary to have a reserve, varying according to the nature 
of the mill, from 8,000 to 10,000 h.p. in the central station, and, 
moreover, the cables and the controlling apparatus would have to 
be dimensioned to meet the corresponding output. A method 
of keeping the load from exceeding a predetermined maximum 
is absolutely essential. It would have been impossible also, with 
the methods known, to have connected an installation of this 
description directly on to a network where constant voltage has 
to be maintained, and even if controlling apparatus was avail- 
able it would hardly be possible to handle it in the exact manner 
necessary in the rolling-mills. Finally, it was of great import- 
ance to select a means of regulating the speed of the driving 
motors, which would obviate the losses involved in reducing the 
applied voltage. 

All these conditions were complied with by the system which 
has become known as the Ilgner, consisting of an arrangement of 
flywheel converters. 'The details of this system will be well 
enough known by what has already been published in regard to 
its application to electric driving of colliery winding-engines. 
The Ward-Leonard system of control used by the Ilgner system 
has been known for some time, and has found many practical 
and successful applications. ‘The special feature of this method 
of control is that the motor is fed from what is termed a start- 
ing dynamo, and its speed can be varied from 0 up to the maxi- 
mum by varying the voltage applied to the brushes, which is 
dependent on the excitation of the flywheel generators. Аз 
before mentioned, the «ommutators of the motors and the 
dynamos are connected electrically in a closed circuit without 
any break whatever. The dynamos of the Ilgner set driven by 
their motor run unexcited, and, therefore, without load as long 
as the mill motors are not required to run. When it is 
desired to start up the motors, it is only necessary to excite 
the flywheel set dynamos from an outside source. The 
magnetic field thus created induces an electro-motive force in the 
armature of thé flywheel dynamos, and the current flowing 
into the armatures of the motors brings them into motion. The 
pressure at the terminals cf the motors and their corre- 
sponding speed vary with the value of the excitation 
of the Ilgner dynamos, and, by reversing the direction 
of the excitation in the dynamos, the direction of rotation 
of the mill motors can also be reversed. The amount of energy 
required for exciting the dynamos is known to be only a small 
proportion of its output, never exceeding about 3 per cent., and 
it therefore follows that when control is introduced into this part 
of the circuit the quantity of energy used is very small. More- 
over, the controlling apparatus has only to be constructed. for 
dealing with small currents, and is consequently very easy to 
manipulate. It also foliows that by starting and regulating 
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between rest and full load there is no loss in the energy, as only 
that amount of pressure and corresponding energy necessary for 
the excitation of the Ilgner dynamos is generated. 

As a matter of fact, the most remarkable part of the installa- 
tion is the simplicity of control, and the small dimensions of the 
controling apparatus; one man with a simple controller, having 
a single lever, performs the operation of running, reversing, and 
controlling the mill. The whole apparatus 1s contained in a 
case having dimensions not exceeding 3 feet 6 inches long by 
3 feet 6 inches high. The whole operation is carried out by a 
simple to and fro motion of a single lever. The maximum соп- 
trolling current would certainly not exceed 150 amperes, and 
one can readily understand that this can be far more readily dealt 
with than such currents as 8,000 to 10,000 amperes, as would 
be required if the main currents had to be controlled. 

The flywheels are of cast steel carefully machined all over, 
balanced and polished, and have a peripheral velocity of 260 feet 

i = B 
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The armature of the small motor carries for this purpose an 
arm, on one end of which the ends of the resistance plates 
are connected, and to the other end of which is a balancing 
counterweight. This small motor which we will call the slip 
motor, is fed with current from the stator of the Ilgner motor. 
In this manner there are three moments acting on the axis of 
the rotor, viz., the one due to the weight of the electrodes, 
another to the counterweight, and a third to the torque of 
the main motor itself. At the mean current necessary for 
rolling, these three moments are in balance. If there is a 
rise in the current taken by the rolling-mill motors, the turning 
moment of the small slip motor increases as the square of this 
change, and disturbs the balance of the three turning moments 
whereby the electrodes are raised, increasing the resistance in 
the rotor circuit and therefore the slip of the motor of the 
converter. The tlywhee! consequently gives up епеггу until the 
balance of the three turning moments is once moie restored. 
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FIG. З SPEED DIAGRAM OF THE DIRECT COUPLED ROLLING MILL MOTORS 
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SECONDS 
FIG 4. VOLTAGE DIAGRAM OF THE ROLLING MILL MOTORS. 
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SECONDS 
FIG. 5 CURRENT DIAGRAM OF THE ROLLING MILL MOTORS 
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FIG 6 REFLECTED LOAD UPON GENERATING STATION 


DIAGRAMS TAKEN WHEN ROLLING Pans. 


per second, corresponding to a motor speed of 375 revolutions 
per minute. The purpose of the flywheels is, of course, well 
known; if large rotating masses are used which have to give 
up energy at certain periods, it is a condition that the motor 
which is to be helped by flywheel effect shall drop in speed as 
the load on the driving machine rises. A shunt-wound direct- 
current motor running at a constant speed would never share 
its load with a flywheel coupled to it. The same applies to a 
three-phase motor with a short-circuited rotor where the slip 
between no-load and full-load is only 24 per cent. It is there- 
fore necessary to cause the motor driving the flywheels and 
dynamos to drop in speed. 

For the speed control of this plant liquid resistances are 
used, consisting of metal plates suspended in a tank of slightly 
acidulated water. The depth of the plates in the liquid and 
the corresponding value of the resistance is altered by means 
of a small motor, the armature of which can rotate for a 
certain number of degrees in either direction corresponding 
іо` the movement which is necessary for the resistance „plates. 


By altering the counterweight on the balancing arm, it is 
possible to regulate the required mean energy to be taken 
from the mains. This slip regulation is extremely simple, abso- 
lutely automatic, and of course contains no relays or inter- 
mediate apparatus which might cause trouble. The result ob- 
tained by this constant current control of the flywheel generater 
is that, although the rolls may take momentarily as much as 
10,000 h.p., the energy taken from the mains is only one- 
tenth of this amount, viz., 1,000 b.h.p. It might be thought 
that the time required for starting up the flywheel balancer 
would be considerable. The author has seen for himself that 
this did not exceed eight minutes from start to full speed. 

The energy absorbed by the three-phase motor driving the 
balancing set varies from 5 to 800 kw. during the starting up 
of the set. The time can, of course, be reduced by a corre- 
sponding increase in energy taken. The no-load energy of 
the tlywheel converter is 120 kilowatts. 

Reference has been made to the compromise arrived at with 
the Hildegardehütte in regard to the time taken for the accelera- 
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tion of the rolls from rest to full speed. It was agreed that 
four seconds should be allowed. Tests subsequently proved 
that the given conditions had been fully met. А speed of 110 
revolutions was obtained without difficulty and with the current 
estimated upon, and it was found possible to pccomplish the 
acceleration from 0 to 110 revolutions in. two to two and а 
half seconds. The record in Fig. 2 shows the result of a 
number of velocity measurements which were taken with the 
mill running light in order to determine the minimum time 
for acceleration. Following the curve from 0 line up to or- 
dinate representing 110 revolutions, it will be seen at many 
points that the acceleration was completed in two to two and 
a half seconds. It will be further remarked in following the 
curve back over the O line that the mill has not been stopped 
for any appreciable time when changing the direction of rota- 
tion. This was confirmed by many later curves taken during 
rolling operations. This results from the fact that the driver 


throws over the operating lever from the position of full speed 


the various passes. During one pass the curve shows a fluctua- 
tion in the velocity which results from a momentary slip of 
the block as it passes between the rolls. The curve shows 
the total number of passes in one rolling operation. For ex- 
ample, from Figs. 3 to 6 it will be seen that 15 passes were 
made in producing the finished product from the rough bloom, 
and in Figs. 7 to 10, taken during the operations of rolling 
an 18-in. girder, the curve shows as many as 25 passes. Fig. 4 
is а record of the terminal voltage of the converter dynamo, 
and corresponds almost exactly with the velocity curve of the 
driving motors. 

Referring to Fig. 5, in which the current consumption of the 
rolling-mill motors is recorded, the rapidly rising curve, taken 
before the first pass, shows the current used in overcoming 
the frictional resistance of the mill from rest and in accelerating 
the motor masses. The curve then sinks to a steady value, 
corresponding to the light load of the mill, remaining there 
until the commencement of the first pass, the light-load current 
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SECONDS 
FIG. 10. REFLECTED LOAD UPON GENERATING STATION. 


DraGRAMs TAKEN WHEN ROLLING 18-1N. GIRDERS. 


in one direction into the opposite direction, whereby the motors 
receive a braking current. This quick reversal and acceleration 
has been taken advantage of according to the work handled, 
and with but little practice the operator soon comes to know 
how to handle the mill so as to get the most out of the im- 
proved method of driving. 

Referring to Figs. 5 to 6, taken when rolling a 2-ton ingot, 
while waiting for the bloom, the driver keeps the mill running 
light at 10, 15, or 20 revolutions, corresponding to the maximum 
peripheral velocity of the rolls with which the material can 
be gripped by them and carried through the first pass. The 
velocity shows that at this moment there is a fall in speed, 
according to intention, for the motors are heavily compounded, 
and the large current taken causes the speed to fall although 
the motor does not come to rest. Here lies the difference 
between the steam and the electric drive. At the same moment 
the driver admits more current, the torque increases rapidly 
and the bloom is drawn through the first pass. The portions 
of the velocity curve which indicate light load vary in length 
according to the time taken in handling the bloom between 


varying from 500 to 600 amperes, the motor terminal pressure 
at the time being 200 volts. The energy absorbed by the rolls 
is therefore 100 to 120 kw. at light load. 

It might be mentioned that there is no loss of energy in 
running at this voltage, as the Ilgner dynamos at the time 
are only excited to give the corresponding 200 volts. The 
upward kick which the pen of the recording instrument shows 
afterwards is due to the extra current when taking the 
bite and then in accelerating the motor from its no-load speed 
to 110 revolutions per minute. The sudden drop in the curve 
shows how the current falls off to nothing when the driver 
throws his lever into the off position. In drawing the lever 
back, the mill is heavily braked, the motors operating at this 
moment as dynamos, and returning energy to the converter. The 
value of the energy given back to the converter in braking 
can be seen on the curve. Fig. 6 shows clearly the effect of 
the flywheel converter in balancing the energy taken out of 
the network. In order to note the fluctuation more accurately, 
a larger scale was selected for the vertical ordinates when 
taking the wattmeter records, which, to avoid error, should 
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be taken note of in comparing the curves. The bottom curve 
on this chart shows exactly the kilowatts taken from the power 
station. 

The travel of the pen shows current ftuctuations between 0 
and 5,500 amperes (see Fig. 5) when rolling billets corresponding 
to an energy fluctuation between 0 and 4,000 horse-power upon 
the mill motors. The three-phase converter motor, on the other 
hand, only shows a fluctuation of 50 kilowatts +, which 1s 
practically of no moment for a central station of from 4,000 
to 5,000 kw., this merely representing an energy fluctuation 
of 2 per cent. An exceptional fluctuation of 100 kilowatts, 
amounting only to 4 per cent. of the output of the station, is 
shown in anóther place. This was due to an incidental pause 
by having to lift a billet over a roll train which was not in 
use. The maximum energy taken from the power station when 
roling billets was 550 kw. The slip or constant-current regula- 
tion is set for this figure, and this amount of energy is in 
no circumstance exceeded for this particular rolling programme. 

Figs. 7 to 10 give a set of curves taken when rolling 18-1n. 
Н girders. Looking at Fig. 10, it will be seen that, com- 
mencing at the right hand, the mean value rises slowly, show- 
ing that the load increases with the length of the billet. As 
the billet approaches the finishing-rolls the mean energy taken 
from the station becomes more constant, and apart from one 
or two dips due to handling pauses, the curve approaches а 
horizontal line representing the maximum demand energy for 
which the slip regulator is set. 

Although in rolling these 18-in. girders the current impulses 
frequently reach 7,000 amperes, the energy taken from the con- 
verter amounts to 4,500 kw. maximum; the biggest fluctuations 
observed in the central station are only 200 to 250 kw. Practice 
confirms the calculations that balance is better obtained the 
quicker the work is carried out—that is to say, the fewer the 
pauses there are in rolling. It will be admitted that the balance 
of energy secured by these flywheel converters is nearly perfect, 
apart from the advantage that for any particular rolling pro- 
gramme the maximum energy taken from the power station 
will not exceed a certain predetermined value. 

It will be seen from these curves and figures that such an 
electrically driven mill as the one described constitutes an 
excellent load to have connected to any station, especially as 
the rotating masses of the flywheel act to a large extent as a 
balancer for the whole system. 

Further figures, taken by the author when the mill was rolling 
a thick bar section óz0 mm. wide by 9 to 10 mm. in thickness, 
may be of interest. The average time taken in the complete 
rolling of one of these bars from the ingot was from five to 
five and а half minutes. During one particularly quick period, 
when the bars followed quickly one aíter the other, the re- 
flected load rose to 1,150, which was the maximum we saw 
rellected on the wattmeter; but this gradually fell away, and 
for some time afterwards 750 was the average reflected kilo- 
watts. During these periods the maximum current that had 
passed through from the Ilgner dynamos to the rolling-mill 
motors was 8.000 amperes on each side of the reversal, and 
the maximum voltage reached during these figures was 1,000. 
It is interesting to see how the current passing from the Ilgner 
dynamos to the mill motors, the voltage of the Ilgner dynamos, 
and the speed of the mill motors rise and fall together, while 
the current taken by the Ilgner motor and the kilowatts re- 
flected on the generating plant remain almost constant, ex- 
cepting when the pauses between the actual rolling are longer, 
at which time the current on the llgner motor and the watts 
reflected gradually fall off. 

It should be mentioned that at the Hildegarde Works the 
live rolls and skid gear are electrically operated. Seven 40 
horse-power three-phase motors are provided for this purpose, 
the controllers being arranged conveniently on either side of 
the mill and operated by two drivers. The mill driver's plat- 
form is raised up above the shaft between the motors and the 
mills. He has thus the motors in view behind him, and the 
mill in full view before him. 

In order to make himself familiar with the many varying 
conditions which obtain at different works, the author has, 
during the past íew months, visited a large number of the 
principal steelworks in this country as well as on the Continent. 
In many cases the reduction in working costs which can be 
effected are enormous, and would in themselves represent a 
dividend by no means negligible upon the total capital of the 
firms in question. li steei-makers in this country are to main- 
tain their position when prevailing prices are at a low rate, 
they cannot afford to let matters of such moment pass un- 
noticed, and the author would urge upon them the most minute 
consideration to this important subject. 

The first reversing rolling-mill just described has only been 
in operation about nine months, and already the Continental 
steelworks owners and engineers have lost no time in availing 


themselves of this new innovation. Two electric 1eveising 
rolling-mills, of 10,000 horse-power each, have been started up 
at the Resicza Ironworks in Hungary, while another electric 
reversing-mill of 15,000 horse-power is being erected at the 
Rombacher Ironworks, near Metz, and yet another is to be 
installed at the Hüstener Works, Husten. 

Aiter reading his paper, Mr. Selby Bigge announced that the 
directors of the Hildegardehutte would be pleased to show the 
machinery in operation to members of the Institute on the occa- 
sion of the visit to Vienna which is being arranged for next 


autumn. ———— 
DISCUSSION. 


Mr. J. M. GLEDHILL said that as it could not be claimed that 
an electrically-driven mill would produce better girders ar plates 
than a steam-driven mill, the whole question was one of economy. 
It was rather difticult to grasp, however, that the addition of 
all these motors and switches, &c., meant economy, although the 
curves of reflected load were certainly rather convincing. 

Mr. Конт Keren (Dusseldorf) said the only definite indica- 
tion about the consumption of energy or the power cost per ton 
of rolled steel did not refer to the plant at Trzynietz. Mr. Selby 
Bigge mentioned that less than 20 kw.-hours per ton of rolled 
blooms were required, but he did not say out of what section and 
down to what section the bloom was rolled. The speaker esti- 
mated from other data, however, that elongation of the material 
was 10- to 12-fold, and then, reckoning the kw.-hour to cost 
0'25d. only, this work cost 5d. per ton. Mr. Selby Bigge had 
assumed the reversing steam engine to be a heavy consumer of 
steam. "This was not quite correct considering the fact that the 
same cogging work could be done with 286 lb. of steam per ton 
if a modern condensing twin-tandem-reversing engine was used. 
With coal at 6s. per ton, and allowing for wages. transport. 
depreciation, interest, and repairs, the steam cost per ton of steel 
would be from 2d. to 2:d., against the 5d. per ton which the 
electric energy would cost, even when gas engines were available. 
It had also to be remembered that the first cost of the steam 
plant was at least £20,000 to £25,000 less than that of the elec- 
tric plant. He was in a position to supplement Mr. Bigge’s 
fizures with regard to the Trzynietz plant, so far as the rclling 
of rails was concerned. Eighteen tons of ingots per hour were 
rolled down to rails of 31 lb. per foot run, the elongation being 
26°4-fold. This work required an average of exactly 1.000 kw.- 
hours, measured at the dynamo of the Ilgner apparatus. 
Taking the loss to be 10 per cent. only, this corresponded to 
1,111 kw.-hours for 18 tons of rolled steel. On finished rails, this 
corresponded to 65 kw. per ton. The turbo-dynamo worked with 
highly suverheated steam, and a 95 per cent. vacuum: the steam 
consumption was said to be 16 lb. per kw.-hour. Adding to this 
j lb. per kw.-hour for the condensing plant and for excitation, 
this worked out to a steam consumption of 1.080 lb. per ton, 
with а 26'4-fold elongation of the ingot, provided the outout was 
absolutely uninterrupted. The very first twin tandem compound 
reversing condensing engine, built about ten years ago. and com- 
paratively imperfect, required 1,224 lb. of steam (not super- 
heated) for the rolling of rails of 15 lb. per foot run with a 
40-fold elongation. For the rolling of rails of 31 Ib. per foot 
run this engine would have required 935 lb. of steam only, in- 
cluding the loss in the steam piping, or much less steam than the 
modern electrical plant at Trzynietz, with its twin tandem 
compound reversing engine of modern design, with cut-offs at 
0°34 and to 0°40 of the stroke, instead of 0°65 to 0°80, and with 
superheated steam. The cost of the electrical nlant from the 
Ilener motor to the rolling train at Hildegardehütte amounted 
to about £20.000, to which part of the cost-of the turbo-dvnamo 
had to be added. This would amount to as much as а con- 
densing reversing engine, so that the surplus cost of the elec- 
trical driving was about £20.000. With 10 per cent. дергесіа- 
tion, and 5 per cent. interest, this meant £5,0C0 per annum. As 
at Hildecardehütte thev only worked single shift, a yearly out- 
put of 300x180=54,000 tons of rails would be obtained from 
making 300 shifts, assuming the impossible condition of there 
not being a single minute delay. This gave nearly 1s. 14d. 
expenses per ton arising only from the surplus cost of the in- 
stallation. If the owners of rolling mills would make up their 
minds to bring all their reversing mill steam engines uv-to-date, bv 
simply compounding and condensing them, they would then work 
much cheaper than by introducing electric drive. The cost of 
laving down a new modern reversing engine perhaps amounted to 
£10.000, whilst the electrical reversing driving would cost about 
£40.000. The reconstruction of an old reversing engine into a 
modern compound engine with condensation would only require 
about £5,000. With the waste gases one could produce steam 
quite as well as electricity. At the large works of Fried. Krupp 
at Rheinhausen, the steam reversing mill engines and the Bes- 
semer blowing engine were supplied with steam generated bv 
the blast furnace gases without one pound of steam coal being 
used. He agreed with Mr. Bigge that the utilisation of exhaust 
steam turbines upon the regenerative principle was а bad solu- 
tion of the problem. 

Mr. ARTHUR CooPER comparedthethree-high mill, with its heavy 
flvwheel, and the reversing mill. With a heavy flvwheel revolv- 
ing at a high speed, the former was subject to shocks and con- 
sequent risk of breakdown, but it was more economical than the 
reversing mill. The latter was a most extravagant engine, but 
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it would run from Monday morning to Saturday night without 
a breakdown. If the question of economy could be settled, the 
new system would possess the advantages of buth the three-high 
mill with the tlywheel and the reversing mill. 

Mr. WALTER Drxon had got this system at work in apparatus 
very similar to rolling mills. 16 was a question of changing 
the present system of intermittent work and intermittent storage 
of power, which took place at present in a steel works, into a 
continuous system. In other words, if 10,С00 h.p. is wanted fora 
quarter of an hour in a mill, can it be supplied by means of a 
2,920 h.p. plant? In his own experience, ғ: the maximum re- 
quirements of a mill were 20,000 h.p., one need not put down 
20,00J h.p. of generating plant, but only from 2,000 to 5,000 h.p. 
There would be a saving in boiler plant as well as in engine 
plant. Everything that Mr. Bigge had alleged as to the sim- 
plicity of the working of the plant was quite correct. 

Mr. HRoBERT HAMMOND also pointed out that the introduction 
of electric driving meant great saving in the capacity which it 
was necessary to give to the whole plant. 

Mr. J. Н. Harrison said that it, in the comparison of costs, 
it was а near thing between direct driving and the electrical 
System, the use of blast-furnace gas and the gas engine to 
generate electricity would decide the question of economy in 
favour of mmo driving. 

Mr. A. W. RICHARDS said that the successful application of 
electric motors of high power to heavy rolling mills was a 
great achievement. He commented, howevér, on the slowness of 
the cogging mill. It was true that the motors reversed from full 
speed in three seconds, but a motor must travel a certain number 
of revolutions before it got up a great speed. The ingot, there- 
fore, although only 5 ft. 6 in. long, took a long time to go 
through each pass of the cogging mill. This was naturally 
obviated when the ingot went to the finishing mill; it was 
greatly elongated, and at that time the motors had had plenty 
of time to get up speed, and the finishing mill now ran very 
fast. In this particular mill it did not matter very much, 
because they did not require to roll more than 150 tons per shift. 
He doubted whether motors could do the work in the case of 
a mill that would require to do four times that amount, but 
he had been assured that it would be possible by driving the 
motors faster. He had asked for this to be done on the occasion 
of his visit, but it was not done. He next pointed out the 
great space required for the motors on the same shaft as the 
flywheel. He estimated it at 55 ft., so that, allowing clearance 
at either end for people to walk round it, there would be quite 


ELECTRICAL ENGINEERING 


919 


60 ft. required. Mr. Selby Bigge had said that there were 
fifty-four boilers originally, which had been cut down to seven- 
teen. lt seemed to him a very large number of boilers for that 
small plant. Perhaps Mr. Bigge would tell them how much less 
coal he was using now than he was before. 

Mr. Е. W. PauL said that to discuss the matter from the’ 
point of view of pounds of steam would occupy them all day, 
because the figures were all mere assumptions, and not applicable 
to all mills. 1t all came back to the question of the loaa factor : 
how many mills there were to be worked, whether they were 
equipped separately with their own full equipment of boilers, 
and what load they were working’? If one were to take cogging 
mills—works that were idle for hours a day, and required 5,0uU 
to 10,000 h.p.—and could drive them from one central power 
station, the economy must be as great as that indicated in the 
paper. 

Mr. A. LAMBERTON complained that this paper was deficient 
in regard to cost of plant. He had heard, incidentally, that it 
would cost not less than £30,090 to instal a single mill of this 
description, exclusive of the mill itself. If that were so the 
cost of electrically rolling bars worked out to be quite double 
what it did with the present reversing steam engines of the best 
type. Increased output by increasing the speed could be done 
by a reversing engine quite as well as by electric motors; in fact, 
the diagrams showed that the reversals which are obtained by 
a steam engine were more rapid than they were with the 
electrical arrangement. Мт. Bigge’s claim that the cost of 
upkeep would be reduced could not be substantiated, as the 
motor had no continuous rotarv action in reversing mills, but 
was continually reversing as in the case of a steam engine. By 
the Ilgner system of balancing it was possible to reduce the 
peak loads and bring about an even reflected load on the main 
generator, but that was a different story entirely from saying 
that there was to be a great reduction in the power taken in 
the rolling mills. He regretted that the results given in the 
paper were not the results obtained at the actual works described 
in it. 

Mr. С. Н. Merz agreed that the electrical system was merely 
a leveller of power. Plant put down solely for mill driving 
would not have a higher T i factor than 60 per cent. 

Mr. SeLBy Віссе, replying briefly to the discussion, said that 
further figures as to costs would shortly be published by the 
responsible directors and engineers of the works, but he might 
be able to supplement his paper by a few notes at the Vienna 
meeting. 


THE DESIGN OF ALTERNATORS AS INFLUENCED BY THE 
RATED SPEED 


By H. M. Hobart and A. G. Ellis 


(Concluded from page 836.) 


III.—MacnHiNEs or LancE RATED OUTPUT. 


T maximum rating for which a satisfactory 
design can be obtained at a given high speed is 
governed chiefly by peripheral speed limitations. The 
highest peripheral speed which is permissible without 
encountering excessive stresses is of the order of 100 
metres per second. If a design for a larger rated out- 
put is required at a high speed, for instance, 6,000 
k.v.a., at 750 r.p.m., it will be found that for a design 
of good proportions the diameter is such that the 
practical limit of peripheral speed is reached. 

It is impracticable to obtain a good design for a 
higher rated output at that speed, or to obtain a 
satisfactory design for the same rated output at a 
higher speed. A thoroughly good design for a larger 
rated output can only be obtained by employing a 
lower speed. Thus, a good 10,000 k.v.a. design would 
be impracticable at a speed of 750 r.p.m., and a speed 
of 500 r.p.m. would be called for. A design for 6,000 
k.v.a. is not desirable at a speed much higher than 
750 r.p.m., as we shall see by a study of the designs 
set forth below. 

. Were a very high speed associated with a larger 
rated output it would be necessary to employ an arma- 
ture of disproportionately great. axial length, and 
even with such proportions the chief difficulty which 
would arise would be the absence of sufficient space 
for the requisite amount of field copper. 

In Table IV. are shown the leading data for three 


6,000 k.v.a. 750 r.p.m. alternators at three different 
frequencies and numbers of poles, viz. :— 


Number of poles ... sie e. 4 6 8 
Frequency m "E . 25 919 50 

In column D of this table we have entered the data 
for the 3,000 k.v.a. 750 r.p.m. 50-cycle 8-pole design 
already given on p. 835, Section II. We have fur- 
ther added in column E data for a 1,500 k.v.a. 750 
r.p.m. 50-cycle 8-pole design. Thus in columns C, 
D, and E we have side by side the leading data of 
6,000, 8,000, and 1,500 k.v.a. designs at the same 
frequency, speed, and numbers of poles. For the pre- 
sent we are concerned with columns А, В, and C, 
which relate to the 6,000 k.v.a. designs, and we may 
examine these as to the influence of the frequency 
and number of poles at a given rated speed. Outlines 
of these machines are shown in Fig. 15. 

It is seen from these designs that each is a rational 
proposition, and that there is very little difference in 
the quality of the result as between the 4, 6, and 8-pole 
machines. Were, however, & 2-pole design required 
for this speed and output it would exhibit all the bad 
characteristics of ‘the bi-polar designs exhibited іп 
Sections I. and II. "The difficulties would be further 
accentuated by the large rated output, and such a 
design is almost impracticable. 

In these designs a constant air gap diameter (D) 
of 200 ems. has been taken, as the peripheral speed 
with this diameter is nearly 80 metres per second. 
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In accordance with the general principles which we 
have followed we should have chosen larger diameters 
for the machines of higher frequency and with more 
poles. Ав it is, the 4-pole design has twice the pole 
pitch of the 8-pole, and consequently the ratio g/t 
in the former case is twice that in the latter. 

Had a considerably larger diameter been employed 
for the 8-pole design, the weights of magnet yoke, field 
and armature copper would have been reduced to a 
certain extent, and thus also the total net weight. 
As it is, however, the 8-pole machine is rather heavier 
than the 4-pole, which is a consequence of the above 
procedure, together with the fact that in the weight 
of the magnet yoke, all the material from the pole 
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seat to the shaft has been included as effective iron, 
whereas the actual amount required to carry the mag- 
netic flux would be considerably less. The higher 
the frequency the lower is the value of the output 
coefficient obtained. Hence the values of DAg and 
D?Aq are rather higher as the number of poles increases. 

While £ slightly decreases a decreases at a more 
rapid rate and increases with the frequency. This 
is on account of the fact that the armature reactions 
are greater the higher the frequency, and the arma- 
ture must consequently not be so strong. 

On the score of losses and efficiency there is nothing 
to choose. Although the 8-pole machine has one-half 
the pole piteh of the 4-pole, the radial depth of the 


armature laminations is about the same in both cases, 
on account of the core loss and heating. The weight 
of armature laminations is greater in the 8-pole designs. 

In Fig. 16 are plotted the armature strength, the 
k.v.a. per pole, and the radial depth of the air gap. 
The armature strength is practically inversely propor- 
tional to the number of poles, and the depth of the air 
gap is almost proportional to the armature strength. 
The latter is due to the three designs having each 
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Fro. 16.—Curves FOR ARMATURE STRENGTH AND DEPTH OF AIR 
Gap ков 6,000 K.V.A: ALTERNATOR. 


the same degree of saturation. The dimensions of the 
magnetic paths are great in each case, 80 that the air 
gap ampere-turns constitute about 80 per cent. of 
the total field ampere-turns per pole in each case. 
The ratio of field to armature ampere-turns is 1°7, 1°9, 
and 2:0 for the 4, 6, and 8-pole designs respectively. 

In Fig. 17 are plotted the weight and cost of the 
effective material and the estimated total weight. The 
weight coefficients, total weight + Dag and D? Agare 
very uniform in value, and in this case the two co- 
efficients are proportional on account of the constant 
diameter D. | 

The next comparison which we shall study is that 
of machines for the same speed, frequency, and num- 
ber of poles, but of different rated outputs. For this 
purpose we have taken the following designs : — 


A. 1,500 k.v.a. 750 т.р.т. 50 cycle 8 poles. 
B. 3,000 k.v.a. 750 r.p.m. 50 cycle 8 poles. 
C. 6,000 k.v.a. 750 r.p.m. 50 cycle 8 poles. 


The data for these designs are given in Table A, IV., 
and outline sketches are brought together in Fig. 18. 


Weight in Tons. 


Number of Poles. 
25 81:5 о" 


59 
Cycles per Sec. 


Fio. 17.—CURVES FOR WEIGHT AND Созт oF EFFECTIVE MATERIAL 
ғов 6,000 K.V.A. ALTERNATORS. 


The 1,500 k.v.a. rating could be favourably designed 
for a speed of 1,000 r.p.m., or 1,500 r.p.in., as may 
also the 3,000 k.v.a. design, as shown in Section II. 
Above 1,000 r.p.m., and 6 poles one is, however, 
getting into the undesirable range of speed for 3,000 
k.v.a. The 6,000 k.v.a. design has probably its most 
suitable speed at 750 r.p.m., as a higher speed and 
fewer poles would be getting into the range of unde- 
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sirability. While the necessary comparisons тау be 
drawn from the tabulated specifications and drawings, 
we have in Figs. 19 and 20 plotted several of the quan- 
tities of chief interest. 

D?Ag is practically proportional to the rated output. 
as the output coeflicient £ is practically the same 
throughout. 

In Fig. 19 are plotted the armature strength, air gap 
depth, and ratio of field to armature ampere-turns. 
The remarkable point is that the air gap depth is con- 
stant. This is in this ease due to the 1,500 kw. ma- 
chine having a lower degree of saturation and air gap 
density, and a higher ratio of field to armature ampere- 
turns. : 

The weight and cost of the effective material and 
the total weight are, as would be expected, approxi- 
mately proportional to the rated output. The total 


6000 КУА. 3 Phase,8 Pole.750 КРМ. 50 Oycles. 


Fic. 18.—8 Pore, 750 R.P.M., 50 CYCLE ALTERNATORS. 


weight is derived from an approximate value of the 
weight factor of 2:0 in each case. | 

In Fig. 20 are shown the total weight рег k.v.a. out- 
put, and the weight and cost of effective material per 
k.v.a. output. The chief interest in these curves is the 
uniformity of the weight and cost per k.v.a. output, 
which are only slightly higher in the smallest rating. 
This conclusion will only be applicable for machines of 
the same speed and number of poles. | 


General Conclusions regarding the Relation of Rated 
Speed and Rated Output. 


High speeds are not unfavourable to alternating cur- 
rent designs, and when not carried to excess, the 
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higher the speed the less will be the weight and cost 
of the machine. 

There is a certain speed, or a certain range of speed, 
for a given rated output and frequency, at which the 
most economical and best design is obtained. The 
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value of this speed is dependent on the number of 
poles associated therewith to give the required fre- 
quency. In general, designs for rated outputs up to 
2.000 to 8,000 k.v.a. are most favourable and econo- 
mical when the design has a speed corresponding to 
4 poles. For rated outputs higher than 3,000 k.v.a., 
the most favourable speed is that corresponding to 6 
or 8 poles,*the lower speeds applying best to the larger 
rated outputs. 

The most appropriate speeds for different ratings are 
as set forth in the following table, to which are also 
added the approximate speeds of steam turbines of 
corresponding rated output. 
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It is interesting to note, from these figures, that the 
steam turbine speeds are more favourable to alternator 
designs than to continuous current designs. Further, 
the speeds of the Curtis turbine, which are considerably 
lower than those of the Parsons turbine, are nearer the 
most appropriate speeds for the alternator designs of 
the same rated output. 


THREE-PHASE Y CONNECTED 11,000 VorT A.C. GENERATORS. 


t 


Rated output in k.v.a. fee ..| 6000 6000 | 6000 3000 1500 
Rated speed in r.p.in. ES ДЕ 750 730 — 750 750 750 
Frequency in cycles per second . 25 37:5 | 50 50 | 50 
No. of poles... A wes i» 4 6 , 5 8 8 
Ц 
Armature iron. ! | | 
Diameter at air gap D OE 7: ?00 > 200 | 200 150 135 
External diameter of laminations... 295 | 300 501 293 205 
Gross core length àg... ©з m 130 140 ` 150 140 85 
Effective core length An 90 . 97 | 105 95 60 
Depths fair gap 2 00e + 9:35 1 5 15 | 15 
No. of slots... zd << E 96 105 144 120 96 


Dimensions of slot J| 65x853 5:5x 2:59 5-5xl' 858 60x21 50x22 


Armature copper. | | 


No. of conductors per slot... e 1 | 3 2 4 8 
Current Фоку, Amps. persq. eui. 200 242 860 210 282 
Armature ampere-turns рег pole..| 157,200 , 8500 9660 4600 3500 
Field copper. | | 
Total cross section of winding | | 
space per pole "Cs 300 ' 158 | 992 66 06:5 
Total cross section of copper “nt 228 110 - 71 45 ' 001 
Current density. Amps. per 8q. cin. 169 200 215 280 242 
Magnetic data. | 
{ 
Armature flux per pole s we $5 67 | 57 31 23 
Leakage coetficient ... ve "T 115 | 113 114 1:14 115 
Ainpere-turus per pole at по load..| 27,300 17,970 | 12,450 9200 300 
Anipere-turps for air gap in per | 
cent. of total eo e | 822 ^ 813/ | 783% , $87 005 
Ratio of field A.T.'s to armature | i | | 
А.Т.'8 — wee eee ses 18 ' 207 ; 2°20 $29, 2:5 
| | | | 
Losses in kw. 
Armature copper. Total... el] 395 | 16°05 | 15 :94 6:6 
Arinature iron. Total к i 141 | 100'5 166 . 90 | 56 
Field loss at full k.v.a., cos @=U'S.| 12:3 ^ 128 13 5:7 | 9:8 
Full load efficiency eo] 977 | 9€*Y | өт 965 | 9»55 
| | | 
Heating. | | i 
Watts per sq. dem. af armature i | | 
surface (т DAg) К us s 180 | 190 195 144 114 
Watts per sq. Чеш, of fleld spool | 
surface at full k.v.a., eos ф==0°8.. 48 | 34 , 26 , 31 25 
[ 
Weights of material. Tons... " | | 
Field iron ense d 1856 201 | 9369 | 11:85 | 6°46 
Armature iron... ai is sd. 2472 28 22 81:03 14°47 rary 
Field copper ... ies i ia 3°08 | 2:23 1:94 1:17 0:83 
Armature copper 2:2 1-22 | 07 | O72 | 0°36 
Constants and coefficients. | | | 
Weight of effective material. Kgs. | | 
per kw. Jis se ee T 8 87 95 1:85 10:2 
Cost of effective material. Shillings 
per kw. эё Е К ji 5°76 5°48 5°68 4°75 6 65 
Output coefficient. È bes we: 1 | 1°43 1°33 1°27 l3 
Amp. conductors per ст. of peri- і | 
phery. а ... ©: m = 193 163 ` 144 160 141 
Flux per sq. cm. of armature sut- | | 
face, B REA $ ss ә 4160 4570 , 4850 | 4130 511 
Armature peripheral speed... s 7905 | 1055 Ti^ 99 | 53 


Rubber Cultivation in India.—A report by the United States 
Consul at Bombay states that experiments in Assam on the 
cultivation of rubber have been carried out by the British 
Colonial Forestry Department. During the last fiscal year 
14,010 Ib. of rubber were produced from the Ficus elastica. In 
Burmah also the Government is trying to encourage the growing 
of rubber trees. 


Rail Welding Patent Litigation.—Our attention has heen called 
to an error in our report of the evidence in the case of Thermit 
v. Weldite, in our issue of April 25th, p. 732. Mr. James 
Dalrymple, manager of the Glasgow Corporation Tramways, is 
reported to have stated that he had used the weldite process 
for nearly 20 miles of tramway rails. This should, of course, 
have been the Thermit process, which has been used with great 
success at Glasgow. 


American Railway Enterprise in Europe.—It is reported in 
Electrotechnik und Machinenbau that an American company 
connected with the Detroit Construction Co., and named the 
International Railway Co., is seeking a concession for the 
construction of an electric railway from Vienna to Buda-Pesth. 
Two alternative routes are suggested. The total distance of 
175 miles is to be covered in two hours Бу the express trains, 
which are to run everv hour. The whole line is to be double 
track, with the exception of certain sections, where four tracks 
are to be provided to accommodate local traffic. 
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WIRELESS TELEGRAPH PACK TRANSPORT SETS 


М our last issue we gave a description of а wireless outfit 

for military and expeditionary use, manufactured by the 
Lodge-Muirhead Wireless and General Telegraphy Syndicate, 
Ltd. In the Western Electrician of May llth, we find an 
article by C. H. Claudy, which describes a wireless outfit for 
mule transport as used in the United States Army. In this 
outfit а storage battery is used in place of the manual power 
dynamo used in the British apparatus, the battery has a capa- 
city sutticient for ten hours’ continuous sending, and periodical 
charging is effected by a portable petrol-electric generating set 
carried by the supply train which follows the column. 

The portable mast is in ten sections of 6 ít. each, and is 
supported by three sets of light guy ropes. The upper portions 
of the top guys are insulated, and constitute the upper capa- 
city, and a lower capacity is formed by another set of wires 
supported by poles, which in turn are supported by 
guys. The sending and receiving apparatus are mounted 
inside a sort of trunk. of such size and weight as to be 
easily carried on mule-back. One mule carries the instrument 
trunk. а second carries the storage battery, and a third carries 
the mast and а bag containing all the rope gear. The total 
weight of the outfit is a little over 300 lb., and it can be set 
up, used, taken down, and repacked all within one hour. 

There are also one or more King kites supplied with the 
outfit, these kites being a combination of the Malay flat kite 
and the Hargreave box kite. 'They roll up when not in use, 
and are flown by a cord, containing 42 strands of phosphor- 
bronze wire, surrounding a hemp centre. This metallic cord is 
wound on a hand-reel, and 500 ft. is sufficient to provide the 
elevation necessary for most purposes. The outfit is sufficiently 
powerful to send messages which can be received at any dis- 
tance up to 25 miles by а similar station, or at a distance of 
100 miles by an ordinary fixed station. The article does not 
give any details as to the type of transmitting apparatus actually 
used. 


Large Electric Locomotives in Switzerland.—A single-phase 
locomotive of 1,000 horse-power is being constructed by the 
Oelikon Company for use on the experimental length of Swiss 
single-phase railway between Seebach and Wettingen. This 
locomotive wil have six axles and have a weight of 62 tons 
available for adhesion. It will be remembered that the first 
experiments on this line were carried out with a 400 h.p. loco- 
motive on the Ward-Leonard system, in which a motor generator 
was carried for converting from single-phase to continuous- 
current, and that later a locomotive driven by single-phase com- 


\mutator motors of about the same power was used. Another 


large electric locomotive 'under construction in Switzerland is 
а new four-axle three-phase locomotive of. 1,000 h.p., which is 
being built by Messrs. Brown, Boveri and Co., for use in the 
Simplon tunnel. This locomotive will weigh about 64 tons, and 
will be arranged for four economical speeds instead of only two. 
as in the case of the existing Simplon tunnel locomotives con- 
structed by the same firm. 


The American Institute of Electrical Engineers.— The annual 
Convention of the Institute will be held at Niagara Falls, June 
25th to 28th. The preliminary list of papers is given below :— 
'" New Principles in the Design of Lightning-arresters,’’ by Prof. 
E. E. Е. Creighton. ''Some Power Transmission Economics.” 
by F. G. Baum. ''Notes on Transformer Testing," by H. W. 
Tobey. ''One-phase, High-tension Power "Transmission," by 
E. J. Young. ‘Fractional Pitch Windings for Induction Motors 
and Alternators,” by Prof. C. A. Adams. "''Short-circuit Cur- 
rents of Alternators,’ by Dr. C. P. Steinmetz. “Attitude of 
Technical Schools toward the Profession of Electrical Engineer- 
ing," by Prof. Н. Н. Norris. “The Concentric Method of 
Teaching Electrical Engineering," by Prof. Valdemir Karapetoft. 
“'Track-circuit Signalling on Electrified Roads," by L. Е. 
Howard. ''Method of Measurement in Lightning-arresters,’’ by 
Prof. E. E. Е. Creighton. ''Practical Testing of Commercial 
Lightning-arresters," by Percy Н. Thomas. ''Engineering 
Specifications," by С. W. Ricker. “Vector Diagrams of Sinple- 
phase Commutator Motor," by W. I. Slichter. “Application 
of Oil Switches in Power Transmission Work," by D. B. Rush- 
more. ‘‘Inductive Disturbances in Telephone Lines," by Louis 
Cohen. ‘оте Aspects of Parallel Operation," by В. А. 
Behrend, О. B. Field, and J. M. Patitz. “Zigzag Leakage ої 
Induction Motors," by R. E. Hellmund. "Detlocculated 
Graphite," by E. G. Acheson. ''Regeneration of Energy from 
Electric Railway Motors," by William Cooper. “Switchboard 
Practice for Voltages of 60,000 and upward," by S. Q aves. 
'" Power-factor, Alternating-current Inductive Capacity, Chemical 
and Other Tests of Rubber-covered Wires of Different Manu- 
factures," by Henry W. Fisher. ''Interaction of Synchronous 
Machines,” by Prof. Morgan Brooks. 
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ELECTRICITY SUPPLY IN GLASGOW 


T the last meeting of the Glasgow Local Section of the 
Г\ Institution of Electrical Engineers, Mr. W. W. Lackie, 
Chief Engineer to the Glasgow Corporation Electricity Depart- 
ment, showed a large number of lantern slides illustrating the 
Glasgow Corporation Electricity undertaking, and gave some 1n- 
teresting historical and descriptive notes. 

He believed that the first electric lighting which was ever 
publicly shown in Glasgow was in a restaurant in the year 
18:7. This consisted of a large arc lamp connected to a primary 
‘battery. In 1877 *t. Enoch s Railway Station was lighted by 
arc lamps, and shortly after that Queen Street Railway Station 
was lighted by three arc lamps, each of which was supplied by 
а верага!е 50-volt Gramme machine. These installations were 
more or less temporary, but in 1€80 the first permanent plant 
was put down in Queen Street Station, and both are and incan- 
descent lamps were erected. About Christmas, 1879, Mr. Mavor 
did some temporary lighting at the Post Office, and a little later 
three Crompton and Burgin dynamos were used to supply current 
to three arc lamps for the lighting of the General Post Office in 
George Square, One of these dynamos is now in a glass case in 
the entrance of the Port Dundas generating station. In 1887 
Messrs. Muir and Mavor were giving a public supply of elec- 
trical energy from their station in Miller Street {с the General 


but were hardly sufficient to do this satisfactorily in case of 
continued fogs. These two battery sub-stations existed for three 
years, but the batteries were afterwards utilised elsewhere. The 
steam plant in the Waterloo Street station was shut down in 
1891. 

The following is a list of the various stations and sub-stations 
of the Corporation electricity undertaking as they are now :— 

Waterloo Street Station, now the head offices of the Depart- 
ment, also used partly as a sub-station. Port Dundas Station, 
on the banks of the Forth and Clyde Canal. St. Andrew’s 
Cross Station, Pollokshaws Road. Aelvinside Station, near Hynd- 
land Railway Station. Sub-stations: Waterloo Street, Cathedral 
Street, Springburn (in Flemington Street), and French Street. 

The Port Dundas works were started in 1899. Only about one- 
third of the complete station was built at first, and another third 
was added in 1903. The first portion is used entirely for 
generating low-tension continuous current at 500 volts, and the 
second portion for extra hizh-tension current at 6,500 volts. 
Mr. Lackie described the very complete coal-conveying arrange- 
ments, by which coal, delivered in barges at the Canal Wharf, 
is conveyed to the boilers. 

There are eighteen boilers of the water-tube type, fitced with 
svperheaters which superheat the steam some 100? Е. Each 


Fic. l.—WirLtaANs DicK-Kerr ALTERNATORS AT Port. DUNDAS STATION. 


Post Office, ldessrs. Arthur and Co., and the National Telephone 
Co. The plant in this station, which was situated in the base- 
ment of a block of buildings at 70 Miller Street, consisted of 
two locomotive boilers and two 40-50 h.p. horizontal engines, 
each driving a line of shafting which in turn drove two 110-volt 
Crompton machines for incandescent lighting and three Cromp- 
ton-Burgin series machines for are lighting. А separate bat- 
tery was also installed. About 1888 to 1889 Mavor and Coulscn 
started to erect their high-tension 400-volt single-phase alternat- 
ing current station at 81 John Street. The plant in this station 
ultimately consisted of two 200 h.p. horizontal engines by Mirr- 
lees Watson, driving two Ferranti alternators by means of ropes. 
All the mains in this scheme were carried overhead. 

The first station erected by the Corporation was at 75 Waterloo 
Street. This was opened in February, 1893. Briefly, the plant 
at the original Waterloo Street station consisted of six marine 
and three Babcock and Wilcox boilers in the boiler-house, with 
at first seven, and later thirteen, Willans and Robinson high- 
speed engines coupled to Siemens dynamos in the engine-rooms. 
These engines varied in power from 80 to 350 h.p., and thei 
aggregate capacity amounted to 3,500 h.p. In 1897 two tem- 
porary battery sub-stations, each capable of discharging 1,006 
amperes at 240 volts for two hours, were erected, one in Tontine 
Lane, off Trongate, and the other in Claremont Street. ‘These 
were charged during the night, and were used to meet the peak 
of the load in the Trongate and West End districts respectively, 


boiler is capable of evaporating from 4/500,000 lb. of water 
per hour. A Green economiser is used, and both steam-driven 
and electrically-driven feed pumps are employed. Опе of the. 
electrically-driven feed pumps is driven by а variable speed 
motor, ani the other, which is a variable stroke, is driven by a 
constant-speed motor. In the engine-room there are two re- 
ciprocating engines and three turbines. ‘The reciprocating en- 
gines are coupled direct to continuous-current dynamos for a 
pressure of 500 to 600 volts, and the turbines drive alternators 
generating current at 6,500 volts three-phase, 25 cycles per 
second. Тһе engines vary in size from 200 to 2,400 h.p., and 
the turbines are for 5,000 h.p. each. Two of the sets are of 
interest. These were originally Relliss B. T.H. continuous- 
current sets, but three slip-rings have been added to the end of 
the armature next to the engine, so that they can be used for 
three-phase as well as continuous current. This three-phase 
current at 300 volts is led to static transtormers on the ground 
floor of the extra high-tension section of the station, and there 
transformed up to 6,500 volts, to be used either for transmission 
to sub-stations at the times of light load, or in conjunction with 
the turbine sets. "The energy from the continuous-current genera- 
tors is connected through the necessary switches ond instruments 
оп to the ’bus-bars running throughout the entire length of the 
station. There are four sets of 'bus-bars, and any generating 
set can be plugged on to any ‘bus-bar. As a rule, ali the machines 
are run on one set of Fars, but at times of full load three pairs 
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may be used, each pair being at a different pressure. Prac- 
tically all the feeders are 1 sq. in. in section for the outer, 
and 0°3 sq. in. for the middle wire. A small storage battery 
charged by means of boosters, is connected to the system. 
Before describing the high-tension portion of the Port 
Dundas works, Mr. Lackie gave some details of the works 
at St. Andrew's Cross and the Kelvinside station. The ar- 
rangements of the *t. Andrew's Cross works are in many ways 
similar to those at Port Dundas. There are two 300 kw. 
turbo-alternators erected here, and these under normal conditions 
will supply French Street sub-station and half of the Waterloo 
Street Station. The batteries in this station consisted of those 


already mentioned which were temporarily erected in ‘Tontine 
Lane and Claremont Street. The Kelvinside station was bought 
from the Kelvinside Electricity Supply Company in 1890. The 
plant now consists of two Babcock and Wilcox boilers with 
mechanical stokers and three 350 h.p. Willans engines coupled 


direct to three 240 kw. 250-volt continuous-current dynamos. 


6 ft. high and 6 ft. diameter. The supply of water is obtained 
by means of upright pipes in the centre and distributed by 
three pipes equally spaced round it. Three copper rods, each 
insulated with porcelain bushes, are hung from a teak triangular 
structure carrying them, and this structure can be lowered so 
as to allow them to dip into the tank to azy depth required. 
This apparatus can be used for dissivating 5,000 kw., and is 
shown in Fig. 2. 

In the sub-station each high-tension feeder from the power- 
house passes through a switch on to short length of '"bus-bar 
end through another switch froin an induction motor. These 
induction motors are direct coupled to continuous-current dynamos 
of 1,000 kw. capacity generating at 500 volts. The low-tension 
switchboard is situated at the opposite side of the sub-station 
from the high-tension apparatus. Each sub-station supplies its 
own area at times of full load, but in all but one district the 


load after 10 p.m. and until 9 a.m. is taken up by the main 
generating station. There are, therefore, one or more low. 


These machines are of 


Going back to the Port Dundas station, Mr. Lackie referred to 
the 3,000 kw. turbo-alternators, which run at a speed of 750 
r.p.m., and are wound for a voltage of 6,500 volts at a fre- 
quency of 25 cycles per second. The centre points of the star 
windings are not earthed. А set of fcur static voltmeters are 
used, which at once indicate any earths which may occur on tlic 
system. Опе of these voltmeters reads the average across the 
phases, and each of the others the voltage between each phase 
and earth. 

The high-tension switchboard building is distinct from the 
engine-roum. ‘The machine switches аге oper:ted electrica!ly 
from the switchboard gallery, but a system of long levers is used 
to actuate the feeder switches mechanically. АП the high-tension 
feeders are of O11 sq. in. section, capable of transmitting 
1,000 kw. each. The trunk mains between Port Dundas and $t. 
Andrew's Cross are 0'2 per sq. in. Esther of the main generating 
stations can supply all the sub-stations by means of the trunk 
mains, but under normal conditions Port Dundas supplies Cathe- 
dral Street and Springburn sub-station and half of the Waterloo 
Street sub-station load. At the end of the high-tension switch- 
board building at Port Dundas there is a permanent test tank for 
testing E. H. T. plant, consisting of a circular iron box some 


Fic. 2.—WarER RESISTANCE FOR TESTING ALTERNATORS. 
interest, owing to the fact that 
each has a double-wound armature in a single field, so that 


one commutator can be connected to each side of the three-wire 
system. 


pressure trunk mains run direct from the generating station all 
to the low-pressure switchboards in all the sub-stations. 

Mr. Lackie then showed a number of illustrations of the 
method of laying mains in Glasgow. After the mains are laid 
there is either a cast-iron chamber sunk in the ground to hold 
the fuses or 'bus-bars, or a section pillar is erected above ground. 
In residential and outlying areas a 4-way box generally suffices, 
and one main will supply both sides of a street, but in im- 
portant areas an 8-way box or section pillar is necessary. As a 
rule, a feeder terminates at the crossing of two streets, so that 
it is there broken up into the 4 or 8-way distributors, each way 
being fused in the feeding chambers. On long feeders section- 
boxes are erected at proper places for the purpose of testing, and 
these are also of use in event of a fault occurring or in the 
case of a breakdown of a feeder, as by interconnecting at these 
boxes one feeder can be coupled up so as to supply two areas 
during the time of repair. Several illustrations of the arc lamps 
employed for street lighting were then shown, and it was men- 
tioned that half the street lignting is now controlled by distant 
control switches with a time interval on each; this means that 
the engineer, for example, at the Waterloo Street sub-station, 
when it comes on dark. closes a small switch which actuates an 
аге lamo switch in the base of a column in the street. This 
switches on 20 are lamps, and in 20 seconds the next series of 


20 is switched on automatically, and so on round the whole group 
of 400 lamps. 
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INTERPOLES IN DIRECT-CURRENT MACHINE DESIGN 


"TS HE paper read by Messrs. F. ff. Pa:e and F. J. Hiss at 

bast Thursday s meeting of the Institution of Electrical 
Forse өп С Phe Present State of Diret Current Destin as 
[эзеп ed by [nterpenes, commenced wath sone introdu tory 
pen atas penntinu out Che modern terdenm y. of rating machines 
matt ap to the thermal пл, and showed how under certain 
ле ons the oriy method of dong this is by the employment 
Нл hoeyre as conmpensatiig мапа and auxiliary peles to 
etis ipe sparaceas commutation. A short resume ot the conditions 
determining the heating илм was then gyen, and the authors 
then prs еее] to (Consider the. hmits проме by comi utatiern 
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and the design of interpoles Their object. was to show how 
the deveopment of the interpole machine had led to a better 
me hanial design which ensures a more etliient ventilation, to 
a олег works cost due to the greater saving in material, and 
finaly to an improved etiiency. curve. and commutation over 
the wh le ranze of loads f 

Commutation Limits an Constant Speed Machines. The spark- 
ing limit of à machine as determined by the reactance voltage 
and the ratio of armature ampere-turns per pole to ampere turns 
per pole for gap and teeth. Tf the reactance voltage is suth 
cently low, the latter ratio can be negle ted, dependence по 
ion ver bein: pla ed on the та fn fringe to reverse the current 
utiler tlie brush. Whilst. this тау be done with. beosters and 
other low voltaxe machines, it as mipossible to obtain the. same 
Mate of affairs ап а 5) volt generator, The higher the react- 
ane voltage, the greater. becomes the ne essity for mahing 
sure that a distortion. of the field at full load will not. place 
(he conanutating cells in a held whieh will set up an E. M.F. 
ending to retard commutation. As the strength of the arma- 
tura atipere bars рет т. of armature periphers is Inc reased, 
& must the ар or tecth ampere turns an proportion һе increased 
iz ensure a fired br iS position from no loid to tul! load. This 
"Маза a further expenditure of copper on the fields to provide 
Js TA багу extra armpere turns, and а hmat as reached about 
99) УЖ) ampere bars, рет ш. of periphery, beyond which at is 
PU е onen sal to anc rease the output. The. greater the. core 
length the higher will be the value of the reactance voltae, 
MEZ to the de teased magneti reluctan e of the nath of the 
Маган Йаз. Phas ап large machines considerably restricts 
the chore of armature lenuth, compelling the chore of a larger 
Maneter and stailer length than the mest economical design 
Would have уеп, Tb he saving Which is effected with the smaller 
dian eter as considerable, owing to the decreased size of the 
Ser dimensions of the machine, 

(tan "fateor Татар wi Varnahle Spr Mors hans s. Variable 
Speed stunt Meters, with wade speed variation by alteration of 
the shunt field alone, had been siscesstully huilt by a number 
^l hrs before the нагон фое tion of comin. ntatingz poles. Up to 
OW vela at was possible to obtain. variations of 5:1] or even 
ен but such machines were necessarily expensive, and with 
&3XÉ volt motor the ез «иу at obtaining a sufficiently law 
e voltaze rendered the possibility ot өмит ми Һа 
ie. УА Of speed entirely ont of. the question, ‘Phe restru 
Ws ne therefore, even greater with а variable speed machine 
UE an ordinary (y pe, and af a case can be made ont tor 

Зебо ot anterpoies on constant speed generators or motors, 
e d be still more useful for variable speed work, ae 
TT ol lhe dut rjr le [кае тзп» ard AMT x 
Ми е Prine тріе s up id whrh the desn of psu qus P 
$ e i known. Sutlicient ampere turns must be provi $ 
cn ose Of the armature, and, an а боп, ae : A 
Ing Run Ux гесе for sparkless Commutation, In caku | x 
бе af dne e voltaze ard the turns required on the dede 
Sack A E authors has used either ot the following methot F 
one ap Which has ziven satisfactory results, althouch the secon 

Pears more rational. 


they 


T'he first method is due to Dr. Breslauer.' He takes as hie 

basis the reactance voltage formula :- - 

e, z tbun nan, © 1 ^ volts, 
wheree reactance volts: b^. 0 1] mean length in cms, + net. iron 
length; m, conductors. per armature coil; n 2eonductors in 
series on armature; © ewirent (total iu armature); 4 - T. p.m. of 
Inacliitne. 

From this he deduces the following formula : - 

ASL Ах. 6. 8 l” 
аса 
Where AT, total ampere turns on cominutating pole; АТ, = 
arinature Winpere turus per pole; AS ampere bars per cm. of 
periphery of armature ( ue : ô Interpole gap; b. = breadth 

F 
of commutatiog pole; 1. axial length of commutating pole. 

The second term of the above question requires some explana- 
tion, The. auxiliary. pole, being placed. exactly over the coils 
undergoing commutation, tends to reduce the magnetic reluct- 
ance of the path of the short circuit flux, The second term was 
introduced to take this into account. In. practice, however, it 
will be found that, owing to the damping effect of the eddy 
currents induced in the solid. interpole shoes, this increase is 
to a great extent. nullified. If laminated shoes are used, in- 
creased. ampere-turns will be required. In spite of this, good 
agreement will be obtained with this method between the cal- 
culated and the required interpole turns, as these ampere-turns 
provide the additional flux necessary owing to leakage. 

The second method, which has also been found very reliable, is 
based on exactly the same principles as the above, the differ. 
ences being in the calculation of the reluctance of the air-path. 
and in the reactance voltage formula used.  Prenzlin's formula 
has been emploved, and this is as follows : 
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where p number of pairs of poles; a=4 number of circuits ; 
D, armature druneter; 1, length of armature iron (net) ; ly = 


Fie. 2. Fitep MacNner FRAME, C3 B.H.P., 500 voL1, 
400/1.000 ң.р.м. (LAHMEYER). 


free length of conductor; N,-slot depth; N, slot width: l= 
neutral zone, 


From this is deduced :—- 


A ^ M j! 
. / | а constant \ 
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Ёё. 3.—CuRVES OF FIELD DISTRIBUTION. 


where 1/4 = таспеііс reluctance of the air-path, in centimetre 
units. 

It is evident that a machine with a very narrow interpolar 
arc has many points in its favour. Owing to its comparatively 
small leakage coefficient, the machine will be able to stand heavy 
overloads without the interpoles becoming saturated, and the 
commutating field will be more closely proportional to the arma- 
ture current. In addition, there will be more space between 
the auxiliary and main field coils, ensuring a lower temperature 
rise—with the same watts dissipated per unit of exposed surface 
—owing to the improved air circulation. In Fig. 1 is shown the 
curve of interpole field distribution, with a machine where the 
arc is equal to the slot width. The dotted lines are the curves 


HIA 
"ag Өй ӨЛ ШЕ {Н И ПШ Б ГЕТ TT 
ТЕНЕ ЕЕН 
hao ж INE CON SER ANN TAVER 


Overall ун efi Poleshoe z 2380 


Flux Density Lines per cm.? 


Armature А.Т. per Magnetic Circuit 


No Load A.T. per pair of Poles for 
Total = 13,000. 


Air Gap and Teeth = 8,200, 
Armature А.Т. per Ма: gnetic Circuit 
ana Poleshoe — ^o ‚до, 


Fic. 4.—F1ELD DISTRIBUTION TURBO-GENERATOR. 


taken on test, the full lines are the calculated ones. The curve 
A was taken with 800 ampere-turns, curve B with 416 ampere- 
turns, on the interpole. The arc subtended on the armature 
circumference by the brush is shown below. It is obvious that 
part of the coils which are undergoing commutation must lie 
outside the influence of the interpolar field. By using brushes 
with a very high cross resistance it is possible even to obtain 
fair results with this narrow pole, but when a wide speed varia- 
tion is desired on a 500 volt supply, or where the reactance 
voltage is higher than 3, it is impossible to obtain even this fair 
result. 

It is not so much the question of coils commutating outside 
the auxiliary field as it is the rapid variation of the field itself. 


It will be usually found that a machine with a narrow pole arc is 
very sensitive to brush position, being very liable to hunt or 
flash over with a sudden variation in load or speed. If, as is 
often the case, it is associated with a small number of slots 
per pole, there will be trouble at the commutator, every third 
segment or so being blackened according to the number of seg- 
ments per slot. 

Arnold has stated that the width of the pole arc should be 
at least equal to two slot pitches, but this is not necessary with 
ordinary variable speed machines where the reactance voltage, 
calculated by Prenzlin’s formula, does not exceed 8 to 9. An 
arc equal to a slot pitch plus a tooth width will be found suffi- 
cient; expressed in terms of a slot pitch this is equivalent to 
15 to 17 times the pitch. It must rot o«u»w tco great a 
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Fic. 5.—AiR-GAPs AND ARMAIURE DIAMETERS INIERPOLE AND 
Non-INTERPOLE MACHINES. 


percentage of the neutral zone if leakage and, consequently, the 
interpole copper is to be kept within reasonable limits. For this 
reason 35 to 45 per cent. of the neutral zone will be found to 
be the average figures representing modern practice 1п this 
respect. "Тһе more difficult the commutating conditions, the 
wider should be the neutral zone and the greater the number of 
teeth per interpole arc. Still considering the same class of 
machines as above, 34 to 4 slots per neutral zone is sufficient. 
The above conditions fulfilled, it is only necessary to see that 
the brush width 1з not too great or that the commutator dia- 
meter is not too much reduced so that the arc covered by the 
brush is too great; 25 per cent. of the neutral zone as the arc, 
subtended by the brush, will be found a very good working 
figure. e 


Digitized by Google 


May 30, 1907. 


ELECTRICAL ENGINEERING 


927 


The axial length of the auxiliary pole-shoe will be determined 
by the conditions which the machine has to fulfil, being de- 
pendent to a large extent upon the density employed in the air- 
gap. In high speed machines, or machines having a wide varia- 
tion of speed, one must work with low average densities of from 
5,000 to 9,000 lines per square centimetre in the air-gap, whilst 
with constant speed machines working at full field strength 10,000 
to 12,000 will be perfectly satisfactory. 

Several firms have made a very special feature of the pole- 
shoe of the interpole, such as may be noted in machines built 
by the Phoenix and the Lahmeyer Companies. The latter ar- 
rangement is shown in Fig. 2, where it will be seen that a 
skewed pole-shoe is employed, this tending to reduce the varia- 
tions in the flux. The utility of these devices depends upon the 
strength of the main fields; with variable speed machines they 
are of no avail, but they m:; have a certain sphere of useful- 
ness with large constant speed generators. 

In Fig. 5 are shown curves of field distribution of a dynanto 
with a rectangular interpolar shoe and concentric air-gap. A is 
the main field, B is the main and interpolar field, C, is the main 
field with a current flowing through the armature corresponding 
to the B curve. C,, is the same as B, only the interpolar field 
is reversed. E is the field and armature field 
curve without any current in the auxiliary rails. 
It will be seen how closely this curve corresponds 
to C,, where the interpolar field replaces the 
armature field with very similar results. D and 
F are the same as B and C,, only with double 
current flowing through the interpoles. At full 
load (carve C,) there is no sign of distortion of 
the commutating field, and it is only at double 
overload (curve F) that the distorting effect of 
the armature really becomes serious. If we em- 
ploy a sufficiently wide interpole or a narrow 
brush this trouble will be entirely eliminated, 
as we shall then keep the actual process of com- 
mutation between the limits XY. 

With a series wound armature, the number of 
interpoles used need not be the same as that of 
the main poles, the improved ventilation ob- 
tained by such a construction being a great ad- 
vantage, but it would appear that this method 
of design is not very general in its application. 

Effect of the Interpole upon D.C. Machinery. 
— From a consideration of the principles outlined 
above, it can be judged upon what lines the 
rearrangement of the design should proceed. 
It is evident that the heating limits will remain 
the same whether interpoles are employed or not, 
and it 1s only by a better distribution of the 
losses and a different proportioning of the vari- 
ous parts oi the machine that an economy can be 
effected. For the very small sizes it is not 
probable that it will be found of much advan- 
tage to adopt commutating poles as a standard. 
The extra labour cost entailed in fitting com- 
mutating poles is cf considerable consequence, 
the available space between the poles is con- 
stricted. the total number of field coils would be 
doubled, end, as the heating limit is reache:! 
before the sparking, ccdvantage cannot be 
taken of the saving in material which is affected. in 
large machines by a reduction in the length of the 
air-zap апа so forth. Only machines above 40 to 50 
kw. output will therefore be considered in the follow- 
ing. The extensive adoption of interpole windings will. prob- 
ably decide once and for all the question of the shape of the 
main poles. From the general standpoint the authors are of 
opinion that the cheapest designs are obtained by the use of 
round poles in bipolar and 4-pole machines, but rectangular 
ones for all machines with a larger number. With interpole 
designs the question of space makes the employment of the 
rectangular pole even more necessary, and will no doubt lead 
to its use on smaller sizes than would be the case with ordinary 
machines. 

It does not appear desirable to increase the number of poles 
with the new designs. Although on paper bv so doing a «on- 
siderable saving may be effected in amount of material used, 
yet the general sensitiveness of a machine with an abnormal 
number of poles fits it rather for laboratory experiments than for 
practical working, especially under adverse conditions. 

At first sight it would appear that a considerable saving could 
be effected in field copoer by slightly increasing the core length 
of the machine and reducing the high flux densities in the teeth 
which are common in modern machines. This is possible, as one 
is no longer restricted in length by commutation conditions. A 


‘ 


Fic. 6.—Fietp Macner Frame, 1,100 kw., 


limit is, however, soon reached, beyond which a further increase 
in length is not economical. If this be exceeded it will pay to 
increase the densities again until the increased cost of copper 
as a per cent. of the total cost just balances the per cent. increase 
in output. This density seems to be about 19,500 to 20,500 
lines per sq. cm., depending on the machine considered. The 
greater flexibility in the matter of tooth densities is due, of 
course, to the fact that it is no longer necessary to have a stiff 
field to prevent distortion. The latter is by no means got rid 
of, as will be seen from Fig. 3, curve F, but is, in fact, greatly 
accentuated owing to the smaller air-gaps used. It is not 
a serious item with constant speed machines such as are built 
for direct coupling to high speed engines, but with turbo- 
generators or motors operating at high speed or with a wide 
variation of speed the overload which can be withstood is prac- 
tically dependent on this. Flashing over at the commutator 
from one brush set to another—an experience only too common 
with turbo sets—is due to this, the volts per segment being 
enormously increased due to the distoiting effect of the arma- 
ture. One method of reducing this evil to a minimum is that 
employed in a turbo-generator designed by Dr. Breslauer shown 
in Fig. 4, the air-gap being made greater at the edges than in 
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the centre; the flux distribution obtained by this method is 
also shown. At first it was thought that were it not for the 
question of humming the pole-shoes could be made without any 
chamfering at the tips, but this is not the case where the dis- 
torting effect is great and the reactance voltage high. The shape 
of the pole-shoes should be such as to give maximum magnetic 
reluctance for the path of the arinature or cross flux so that 
the distorting effect is a minimum; it is therefore best, in 
addition to the long air-gap employed at the tips, to make the 
latter as narrow as possible. 

In large machines where a deever slot can be used without 
any appreciable diminution in the width of the slot, the output 
can be increased by putting more copper in the slot owing to the 
greater тоот in it. It must not be forgotten that these increased 
armature ampere-turns will necessitate more interpole turns and 
that therefore there must be a certain point beyond which it 
will not pay to increase the rating even if there is ample room 
in the slot. This limit is reached when there are from 300 to 
360 ampere-bars per cm. of armature circumference, the figure 
to be taken depending on the size of the machine. 

In the choice of windings one has now a much freer hand; 
a series winding can often be employed where formerly com- 
mutating conditions would necessitate a parallel one. With 
interpole machines preference should always be given to a series 
winding, as its self-equalising properties are very valuable with 
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the short lengths of air-gap employed. Another important will be seen that all the following advantages, if to be made full 
feature is that the variation in commutating flux is less with the use of, will demand a complete rearrangement of the design. 
series winding. For large machines the works cost will be cheapened owing to— 

Series parallel windings should be avoided except with eight (a) The higher armature reaction employed. The extra cost of 


the interpole copper and winding being more 
than offset by the increased output obtained and 
the saving on the main field, no ampere-turns 
being required for armature reaction. (b) The 
smaller air-gap. This stili further reduces the | 
amount of copper required. (c) The armature | 
сап be made longer and of smaller diameter, thus 
effecting a great saving in the mechanical design 
and labour costs. (4) A smaller commutator, 
giving a better ventilated armature and a 
cheaper mechanical construction. 

The working qualities will be improved owing 
to—(a) The smaller number of sezments, which 
will minimise the trouble so often experienced 
due to high mieas or bars. (^) Better commutat- 
ing qualities, a properly design machine giving 
no load to 50 per cent. load without shifting of 
the brushes or any signs of sparking. (c) It fol- 
lows that there will be less attention required 
at the commutator and less frequent renewal of 
brushes. 

The paper concluded with particulars of a 
number of typical designs of interpole machines, 
the leading particulars of which are given in 
the table below. Some illustrations of various 
types of this class of machine are shown in 
Figs. 6 to 8. 

Fig. 6 represents a dynamo of 1,100 kw., 650 
volts, 94 r.p.m., by the Lahmeyer Company. It 
will be noticed that the main coils are only wound 
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"m P HEN ОУ, ТӨ on a part of the pole, the rest being left bare to 
Fic. 7.—1С0 kw. CASCADE Converter (Brow y-Bovert) anos of anre тоду tor tha. ботала ва од oii, 
or a larger number of poles, as they usually lead to heavy Fig. 7 shows a 100 kw. cascade converter by Brown-Boveri. 
equalising currents flowing under the brush from winding to This machine is noteworthy for the fact that only two instead 
winding. | of four interpoles are used. This is only possible with a series 
The question of air-gap length has to be carefully considered, winding on the armature. { Ж к oe th 
as ıt is no longer necessary to use more than mecharical clear- In turbo machinery the great difficulty to contend with is dis- 


ance demands. It must not be forgotten, how- 
ever, that with a small gap, if the armature 15 
slightly out of centre, big mechanical] stresses will 
be set up due to the magnetic pull on the arma- 
ture. The curves in Fig. 5 represent the air- 
gaps which have been employed in ordinary non- 
interpole machines compared with the air-gaps 
which the authors consider will be approxi- 
mately adopted by most manufacturers who will 
take full advantage of the designs with commu- 
tating poles. 

One hears rumours on every hand of the great | 
reduction in commutator diameters and lengths 
which have taken place since the introduction of 
the interpolar design, leading to a great saving 
in that expensive item—commutator copper. The 
reduction in the number of commutator segments 
has led designers to reduce the commutator dia- 
meter until with the maximum number of seg- 
ments which would be used with the interpolar 
design, the pitch of the segments is the smallest 
nermissible for mechanical reasons. The advan- 
tage gained is, to a certain extent, more apparent 
than real. With the smaller commutator the 
brushes must be narrower or the amount of the 
neutral zone covered by the brush will be too 
large, and owing to the decreased section more 
brushes per spindle will be required. This as- 
sumes that the same current density is employed 
in both cases. 

As has been repeatedly pointed out by several 
writers, the efliciency curve is much improved ' 
at light loads with auxiliary designs. "The con- 
stant losses are dimished, the iron losses being 
less, due to the decreased tooth densities, the ps 
excitation loss less, due to the decreased length 
of air-gap. | 

The question which faces the manufacturer is 
whether auxiliary poles should be regarded 


merely as adjuncts to a standard line of lic. 8.—TuRBo-GENERATOR (BRrowN-Bovert). 
machines, arrangements being made that thev 
may be fitted to variable speed, variable voltage, and generally tortion and its resultant evils. To overcome this the Deri com- 


difficult cases with a minimum of cost, or whether new designs pensating winding has been largely used, the armature reaction 
should be got out. being neutralised by cistributed windings in slots in the pole-shoe. 
Reviewing the way in which the designs can be modified, it Fig. 8 is an example by Brown-Boveri of a design of this kind. 
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DISCUSSION. 


Mr. Е. E. Ussixe (Alioth Co., Basle) noticed that the authors 
had used Dr. Breslauer’s formula for reactance voltage, and had 
rightly pointed out that the term in this formula which took 
into account the reduction of magnetic reluctance due to the 
auxiliary pole being placed exactly over the coils undergoing com- 
mutation was not necessary for machines with solid pole pieces. 
He would go further, and say that it was not necessary at all. 
From tests with’ a normal machine, with laminated pole shoes, 
it was found that as soon as the poles were excited, the in- . 
crease in reactance voltage of a coi] situated directly under the 
centre of the pole, as compared with a coil situated midway 
between the poles was very small. Even with very low satura- 
tions the increase іп reactance voltage due to the interpoles 
would not be more than 10 to 15 per ceat. The authors seemed to 
advocate standardising machines of outputs above 40 to 59 kw. 
on the interpole basis, but considered the standardising of machines 
below this output as likely to be uneconomical. He was almost 
of the opposite opinion, and believed that it was most rational 
in all cases to consider interpole machines as a special line of 
machines. It would perhaps be possible in some degree to 
standardise the smaller machines on an interpole basis in so far 
as one would be able to use most of the mechanical parts of the 
normal machines also for the interpole machines, and one could 
in many cases, with advantage. provide the 50)-volt machines 
with interpoles; but for machines above 50 kw. he consi- 
dered that standardising on an interpole basis was quite out of 
the question, due to the greatly varying working condition for 
machines of greater outputs. He did not see that the authors 
had given any proof to the contrary. For instance, they stated 
that the heating limit was the same for machines with and 
without interpoles. He had always found that the interpoles 
impaired the ventilation quite considerably. Furthermore, the 
authors stated themselves that the reduction in commutator 
copper for the interpole machine was more apparent than real. 
This he thought could also be said of the gain in efliciency. 
Interpoles had their own useful field, but many firms had gone 
in for the interpole machines on a far too general scale. In 
his opinion all the known and possible improvements in dynamo 
design should be fully utilised before turning to the use of 


interpoles. Series parallel windings with equalisers under the 
Arnold patent might in many cases prove useful. Several 


Continental firms are using these windings extensively and with 
good results. He drew attention to a new improvement in 
D.C. windings, namely, the use of equalisers between the vari- 
ous separate parallel windings of the multiple circuit doubly 
re-entrant duplex or multiplex winding, due to Mr. Franklin 
Punga. The arrangement is illustrated in Fig. 9. The 
normal multiple circuit doubly re-entrant duplex ог multi- 
plex windings without equalisers could only be use: to their 
full advantage when the voltage between the segments belonging 
to the different parallel windings was equally distributed, 
that is to say, the potential between segments 1 and 2 should 
be exactly half of the potential between segments 1 and 3; but 
without special means of bringing about this condition it was 
rather dangerous to use these windings. It might happen that 
the potential was very unevenly distributed between the seg. 
ments, and this would give rise to very great equalising losses 
over the brushes. The winding shown in Fig. 9 was a multiple 
circuit doubly re-entrant duplex winding, the thin lines in the 
diagram indicated one of the parallel windings, the thick the other. 
The thin lines at the bottom of the diagram indicate the normal 
equaliser connections for the winding shown in thin lines, and 
the thick lines at the top indicate the normal equaliser connec- 
tions for the winding shown in thick lines. "The corresponding 
equaliser rings of the two parallel windings were connected 
through the equalisers indicated on the left of the diagram, and 
by means of these connections equal division of potential be- 
tween adjacent segments was ensured. In the diagram the 
point which should be of the same potential as segment 5 was 
shown connected through two equaliser rings and the connection 
o. '[he potential of point e lies middle between the potential 
of segments 2 and 4, the potential of segment 3 will therefore 
also be middle between 2 and 4. The complete equalising 
connection was denoted by the letters a, b. о, о. d, e. This 
winding had been tried on а 1.80) ampere 40-volt machine run- 
ning at 540 r.p.m., and though the reactance voltage, consider- 
ing the winding as a normal parallel winding, was about 2, the 
machine ran absolutely sparklessly with copper brushes per- 
manently in the neutral position. The firm with which he was 
connected had also several other machines going through the 
shops with this winding. among others a 1,009 kw. 230-270 volt 
250 r.p.m. machine. For the latter machine the reactance 
voltage would, when the winding is considered as а normal 
parallel winding, be about 7, but due to the equal potential 
distribution between the segments, the effective reactance volt- 
age would only be about 35. They were' also finding this wind- 
ing useful for interpole machines, especially turbo machines, for 
low voltages. He believed that improved windings of this kind 
would considerably extend the field for normal continuous-cur- 
rent machines, and at the same time should tend better to define 
the wide but nevertheless limited field of the interpole machine. 
Mir. A. G. Eris said that the emplcyraent. of interpoles had 
in itself been made by far toc general а maiter. The interpole 


had been revived principally by the commutatin 
encountered in high-speed dynamos, but there had 
or less genera] stampede away from its application to such de- 
signs and others where the interpoles were the correct thing, to 
a general application to all types and sizes of machine indis- 
criminately. 
application, but their use in cases where a good design could be 
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Interpoles had a definite and legitimate field of 
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obtained on ordinary lines was not justifiable. He disagreed 
with the authors view that the development of the interpole 
had led to a better mechanical design, which ensured a more 
efficient ventilation, and to a lower works cost, due to the 
greater saving in material. It should be remembered that the 
better mechanical designs and ventilating schemes are equally 
applicable to machines without interpoles. In fact, a modern 
non-interpole machine had decidedly better heat-dissipating 
facilities on account of the fact that the air circulation was not 
impeded by the interpoles. Then, as to the works cost, it should 
be noted that the interpole machine is essentially a ''copper"' 
machine, and the present high price of copper will have a marked 
influence on the total works cost. Further, although an inter- 
pole design might in certain instances show a slight total economy 
in material, there are the extra labour charges associated with 
the interpoles. which tend to offset any such saving. 

The authors had called attention to the distorting effects of 
the armature in variable speed machines when running at top 
speed with the weakest field, and the obtaining of low reactance 
voltage by use of large commutators with many seginents, and 
the use of strong fields. These points cannot be too strongly 
emphasised, as there may exist the impression that with inter- 
poles to take care of the commutation, strong armatures, few 
segments, and high reactance voltages may be employed without 
trouble. Such procedure is ^n no way justified by interpole 
designs. A matter which becomes very prominent in wide 
range variable speed motors is that of flashing over the com- 
mutator at top speed. А motor with a speed range of 4:1 or 
5:1, may have at certain points on the commutator a voltage 
per segment several times the average voltage per segment, and 
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there exists between certain points a potential much greater than 
the actual terminal] voltage. This had been called attention to 
by Oelschliger (Mlektrotechnische, Zeitschrift, March 7th, р. 
211), who found by test that a 570.volt 21 h.p. 200-875 r.p.m. 
motor had a voltage of over 800 volts existing at the commutator 
at the highest speed. The reason of this was the uneven dis- 
tribution of potentia! caused by much distorted field. The con- 
ditions were clearly shown by the diagrams in Figs. 10-15, which 
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are the results of tests оп a 50 h.p. 5C0.volt 200-1,C00 r.p.n. 
motor, which Mr. Hobart had carried out. Figs. 10 and 
1l show the resultant tlux distribution at 200 and 1,C00 r.p.m. 
respectively, with the armature loaded. The dotted curve indi, 
cates the field flux at no-load. Figs. 12 and 13 show the poten- 
tial distribution around the commutator at these two speeds. 
At 1,C00 r.p.m. there exists a voltage of about 1,000 volts. 
The flux curves in Figs. 10 and 11 also represent the curves 
for the volts per segment. The volts per segment reached а 
value of five times the average volts per segment. Interpoles 
themselves might assist in overcoming the distortion, if they 
extended the whole length ot the armature, which proportions 
were undesirable and uneconomical. It appeared that а distri- 
buted compensating winding was better in such cases. as the 
distortion would be much reduced, and the flux curve almost 
assumed the shape of the dotted curve in Figs. 10 and 11, due to 
the main field. He noticed that in the third term of Dr. Bres- 
lauers formula the flux censitv in the interpole air-gap was 
not brought in, but the length of the air-zap entered, and asked 


Жү x 


Р 
PES 
eu ae -~ ^7 | 
PATT зр S ' 
РА з ' \ 
РА g | ^ / | 
€ E 
| ЕА 5 M d 
eK чм | 


| 
| = N = S 
р NI 
| | | 


i 


- 569 УС115 


1108 12.73 


\ 
i N Y 
CURVE OF COMBIUTATOS VOLTACE Dit TEIBUTCN CLENY C^ COMMITATOR ЧӘ ТАШ OISTEIÉLTIZAN 
АРМ ооо KRM 
Fic. 12. Fic. 13. 


whether this formula was for a constant pole face density which 
was contained in the numeral 6. Later in the paper were men- 
tioned values for the gap Censities, and if such a range of values 
were eniployed, the saturation component of the interpole ampere 
turns would be considerably affected. 

The authors had stated that the interpole core should be made 
circular in section, which, he thought, quite correct, but it was 
remarkable that the typical examples given in most of the illus- 


trations each have a rectangular pole extending the whole length 
of the armature. 


The shave of the internole affected the shape 
of the main pole. He believed that the best use may be made 
of the space by employing circular main poles and circular inter- 
poles set to the end of the armature. Of course. this was not 
possible if the interpoles are very wide, as in Figs. 2 and 6. 
He did not think such wide interpoles were required in other 
than rare cases. The arrangement of a round pole at the end 
of the armature was much better than Fig. 2. and also from the 
point of view of cooling of the windings, reduced leakage, and 
shorter mean turns of copper, and it is worth going to a rather 
larger diameter and pole pitch to take advantage of it. The 
iron losses are generally reduced by employing a smaller tlux 
and consequently a less weight of armature core. This contri- 
butes to the shane of the eilicieney curve being better for inter- 


pole machines, but as to full-load efliciency, there is little to 
choose between the two types. 


comment. It was said that the main coils were now being 
wound оп а, рагі of the pole. the rest being left bare to permit 
of more room for the commutating coils. 
thing to encourage leakage. 


He thought that the statement made regarding Fig. 6 called for 


1 This was just the 
t rag e. In the first place, there were wide 
interpoles, which greatly increased the leakage, and then it was 


proposed to leave part of the main pole unwound, and that 
part nearest the pole shoe, which was just the point where the 
coils should be placed to minimise the leakage. 


C om This trouble and 
the cramping of the winding spaces was simply due to a desire 


to reduce the armature diameter, and it would probably be more 
wise to be a little more liberal in the diameter and pole pitch, 
then several of these ditheulties would disannear. He did not 
see where the advantages lav in employing interpoles for such 
a rating as that of the machine in Fig. 6. A good design for 
this rating could be obtained without interpoles quite well, and 
without more expense for a considerably higher speed than 
94 r.p.m. Mr. Hobart had recently investigated designs of 
various ratings over a wide range of speed and found that it 


was neither economical nor advantageous to use interpoles for 
speeds below the following :— 


250 kw. 250 volt 570 r.p.m. 

900 kw. 570 volt 500 r.p.m. 

10.C0) kw. 1.000 volt 250 r.p.m. 

Мн. N. 
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К. GLENDENNING (Messrs. Lawrence, Scott and Co., 
Norwich) said there were twe formule given in the paper, of 
which he hoped the second would never come into use. One 
always distrusted pure theory in a case like this. and the more 
complicated the fermula, the more it was distrusted. He there- 
fore honed that the theory would be simplified somewhat. With 
regard to collecting test results in such a way as to make them 
Valuable for future reference his plan was to plot the ampere 
turns for the gap against the reactance voltage per bar, for a 
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peripheral speed of 1.0.0 ft. per minute, reducing the reactance 
voltage of each machine down to a single bar at a common peri- 
)heral speed. He agreed with Mr. Ellis that round poles were 
etter, He believed these made a lighter and rather cheaper 
machine than the heavy flux machine advocated by the authors. 
With the introduction of modern methods of design had come 


a crop of new diseases. Hunting, fur instance, was mentioned 
bv the authors without апу explanation. 


From his experience 
he believed that this was due to the position of the brushes 
being too backward, so that the machine worked, owing to 
magnetic reaction in the auxiliary pole field. as if it жете 
slightly compounded, Another trouble introduced was а verv 
undesirable addition to the English language, which had been 


adopted by the authors regardless of the fact that the preposi- 
tion "inter" should carry some part of a verb, 


He was glad 
the authors did not advocate auxiliary poles on small machines, 
but as a matter of fact the advantage on large machines wis 
“ot so great as was generally supposed, from considerations of 
cesign, which time would not allow him to go into. The use 
.f commutating poles. frequently become a matter of fashion. 
end it would be a pity if for this reason they got into standard 
specifications. | 


A hearty vote of thanks was accorded the authors at the 
conclusion of the discussion. 


ANNUAL REPORT OF THE COUNCIL OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS 


T the annual general] meeting of the Institution cf Elec- 
trical Engineers on Friday. the Council reported that the 
membership had increased as follows during the year :—. 


1906. 1907. 
Honorary Members |... ... 6 1 
Мешшегз............... bores a Ss ame 1,024 1,050 
Associate Members ......... er 1,820 1,914 
Associates ........ “ООЛО ООЛ . 1,509 1,428 
Students MET 1,487 1,610 
Foreign Members ...... .. . 127 117 

Total 5555555555... 0,913 6,186 


At tne end of the last session the question of adopting a 
more stringent procedure in dealing with applications for elec- 
tion and transfer was under consideration by the Council; and 
with a view to the strict enforcement of the rule that the 
proposer and seconder, at least, should have a personal know- 
ledge of candidates recommended by them for election. or 
transfer, it was thought expedient that they should be in 
confidential communication. with the Council. The plan has 
therefore been adopted of sending out, on receipt of every 
application for election or transfer, a form of confidential im 
quiry to the proposer. seconder, and one suporter (and to 
others if all replies are not satisfactory), requesting them to 
state the extent of their personal knowledge and to express 
their opinion as to the candidate's fitness for admission to tlic 
Institution. The confidential replies are submitted to the Couro 
at the time the respective applications are brought forward 
for consideration, By this means the Council have received 
valuable assistance from the members in upholding the interests 
of the Institution and of all belonging thereto. Every ар: 
plication for election or transfer which may have been approved 
in Council meeting is regarded as provisionally approved, : nd 
is deferred for confirmation or otherwise of such approval at 
à succeeding meeting. 

The Council note with pleasure that honours have been cn 
ferrea. upon several of the members during the past year. |n 
1€06 Sir Н. B. Jackson, K.C.V.O., R.N., F.R.S., Member, had 
bestowed upon him the Order of Knight Commander of the 
Victorian Order; Mr. John Ardron, C.B., Associate, received 
the Order of Companion of the Bath; and Mr. A. J. Walter, 
past Associate Member of Council, was appointed Kings 
Counsel. Mrs. Hertha Ayrton, Member, was awarded the 
Hughes Medal of the Royal Society, in recognition of the 
value of the research work carried out by her. 


ELECTION OF HONORARY MEMBER. 


In conformity with Articles 11 and 17 of the Articles of 
Association the Council have this year elected as Henoraty 
Member of the Institution Professor Joseph Jchn ‘Thomsen, 
D.Sc. F.R.S., Cavendish Professor of Experiment 1 Рух 
at Cambridge and Professor of Physics at the Royal {ший 
tion, lt will be remembered that early in the year the In- 
stitution was favoured in hearing from Professor Thomson 4 


brilliant address on the subject of “The Mcdern Theory ¢! 
the Conductivity of Metals.” 
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MEMBERS DECEASED. 


Heavy loss has been suffered by the Institution during the 
past year by the decease of several well-known members. The 
full list of members deceased is as follows :— 

Members.—J. К. Brittle, W. A. Bryson, Е. T. Hollins, 
S. Joyce, J. W. Leyshon, L. Loeffler, I. A. Timmis. 

Associate Members.—W. R. T. Cottrell, E. <A. Ellicott, 
J. Maclean, R. S. B. Pyne, C. N. Sims. 

Associates.—L. Cassier, E. C. R. Deefholts, E. Earle, W. J. 
Greer. 

Foreign Members.—F. L. Freeman, E. Hospitalier, J. Tatham. 


PROCEDURE IN NOMINATING CANDIDATES FOR ELECTION TO THE 
COUNCIL. 

Attention has been directed to the desirability of facilitating 
action by the members, should they desire to nominate any 
candidate or candidates for election to the Council in 
addition to those nominated by the Council to fill the vacancies 
at the end of each session. In accordance with Article 45 of 
the Articles of Association, the Council has to present, at an 
Ordinary General Meeting held not later than twenty-eight 
days before the Annual General Meeting, a list of candidates 
sutlicient to fill vacancies caused by retirement of Members 
of Council in rotation each year. Any Member may make 
further nominations, provided these are sent in to the Secre- 
tary in writ/ng within seven days after the Ordinary General 
Meeting at which the Council nominees are announced, and 
such additional candidates must be proposed and seconded by 
two Members and supported by eight other Members. As, 
however, the statutory period of seven days affords scarcely 
sufficient time for Members, after learning the names of the 
Council nominees, to obtain the consent of any other Member 
to accept nomination for election, and to complete the re- 
quisite formalities, the Council have decided that in future 
years the list of names of their nominees shall be circulated 
to all members of the Institution, together with the notice 
of, and at least a week in advance of, the Ordinary General 
Meeting at which the announcement is made by the Council. 
By this means the members will receive full notice of the 
action of the Council a fortnight before the expiration of the 
time within which further nominations, necessitating a ballot, 
can be presented. 

STUDENTS' SECTION. 

During the session the Students’ Section has held nine meet- 
ings in the library of the Institution, at which a number of 
papers have been read and discussed. At the opening meeting 
of the session an address to the students was delivered by 
Dr. C. V. Drysdale on the subject of ''The Electrical In- 
dustry at Home and Abroad." The Students’ Committee also 
arranged a series of visits to works, laboratories, and other 
places of interest, and they are now engaged in organising a 
visit to Switzerland to take place next July, when they hope 
to have an opportunity of seeing the large electrical engineering 
works and other undertakings in the neighbourhood of Zurich. 

The Manchester Branch of the Students’ Section has com- 
pleted its third session, having held nine meetings and having 
also paid a series of visits to works and engineering undertakings. 
At the opening meeting of the session in Manchester an address 
was given to the students by Dr. E. W. Marchant on ''The 
Training of an Electrical Engineer." 

Meetings have also been held by the Glasgow Branch of the 


Students' Section for reading and discussion of papers, under. 


the Chairmanship of Professor Magnus Maclean. 


‘t SCIENCE ABSTRACTS." 

In the publication of Science Abstracts the Council has con- 
tinued to receive the assistance and support of the Physical 
Society of London, in accordance with the terms of the agree- 
ment entered into two years ago with that body. The American 
Institute of Electrical Engineers has also co-operated in ex- 
tending the sphere of usefulness of Science Abstracts by 
bringing it prominently to the notice of its members, and the 
American Physical Society distributes Section (A) to all be- 
longing to the Society. The number of subscribers among the 
members of this Institution also continues to show an increase, 
while it is highly satisfactory to note that the amount realised 
by sales to the public during 1906 was £420. 

The Committee of Management, of which Mr. J. E. Kingsbury 
is the Chairman, is to be congratulated upon the increased 
economy in the cost of producing the publication. Under their 
control, and by close attention to detail, the contribution 
from the Institution has been reduced from £676 in 1905 to 
£394 in 1906. 

In the course of 1906, 2,171 and 1,481 abstracts were pub- 
lished for the Sections ‘Physics’? and ‘Electrical Engineer- 
ing °’ respectively (1,216 pages in all). Abstracts of papers 
are printed as soon after publication as is compatible with 
proper referencing to the pages where the original article occurs. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION. 


It was reported at the last Annual General Meeting that 
steps were in progress towards the formation of an International 
Commission to deal with the standardisation of nomenclature 
and the ratings of machinery. In his Presidential Address, 
delivered at the opening meeting of the session, the President 
announced that the Commission had been inaugurated at a 
meeting of delegates from various countries, held in the latter 
part of June, during the time of the visit of the Kindred 
Institutions. А brief account of the scheme and the rules under 
which the Commission is constituted will be found in that 
Address, which has now been printed in the Journal.' Lord 
Kelvin was appointed the first President of the Commissicn 
and Colonel R. E. Crompton, C.B., the first Hon. Secretary. 
The Council gave its adherence to the scheme and appointed 
the first “British Loca] Committee with the object of preparing 
recommendations to the Commission. The names of those form- 
ing this Committee are also given in the President’s Address 
above referred to. Mr. C. le Maistre, Assistant Secretary to 
the Engineering Standards Committee, has been appointed the 
Secretary of the Committee, and the work was initiated by the 
appointment of a Sub-Committee on Nomenclature, consisting 
of the following members: Mr. A. P. Trotter (Chairman), 
Colonel R. E. Crompton, C.B.,° Mr. W. Duddell, F.R.S., Mr. 
M. B. Field, Mr. J. Gavey, C.B., Dr. R. T. Glazebrook, F.R.S., 
Mr. R. Hammond, and Dr. S. P. Thompson, F.R.5. 

Up to the present time the Sub-Committee has held three 
meetings. 


ENGINEERING SOCIETIES’ Воріхс, NEW YORK. 


In connection with the opening of the new Engineering 
Societies’ Building in New York, in which the American In- 
stitute of Electrical Engineers is now accommodated, with other 
technical institutions, a communication was received from the 
Committee in charge of the arrangements, inviting the Council 
to send a delegation to represent the Institution at the cere- 
monies of dedication. The Council accordingly appointed Sir 
William Н. Preece, K.C.B., F.R.S., Past President, to act 
as the representative of the Institution on the occasion, and 
a cablegram was despatched to him, conveying the greetings 
and congratulations of the Council to the sister Institute on 
April 16th, the opening day. The message was duly delivered 
by the Institution's representative, who reports that great 
success attended the proceedings. 


BENEVOLENT FUNDS. 


The capital account of the Benevolent Fund of the Institution 
showed a considerable increase at the end of 1906, as compared 
with the state of the Fund at the end of 1905. On December: 
ólst, 1906, the capital account of the Fund stood at £2,532, 
as against £2,021 at the end of 1905. As reported last year, 
the increase is largely due to the donation of £350 received 
from the Organising Committee of the Electrical Exhibition 
at Olympia in 1905. The Committee of the Electrical Engineers’ 
Ball gave again, in accordance with their generous custom, a 
donation of £25 from the surplus at their disposal. The best 
thanks of the Institution are due to these and to the other 
donors and subscribers who have contributed to the Fund 
during the past year. One grant in aid was’ made during 
the year 1906 under the rules of the Committee. From the 
Wilde Benevolent Fund no grant has been made during the 
past year. 

LIBRARY. 


The work of reorganisation of the Library has been continu- 
ously carried on during the past year under the able super- 
vision of the same Sub-Committee, consisting of Mr. W. Duddell, 
F.R.S., Mr. T. Mather, F.R.S., and Dr. S. P. Thompson, 
F.R.S. A report on the condition of the Library was pre- 
sented by this Committee to the Council in October, showing 
what works it was necessary to acquire to make the collection 
of electro-technical literature complete. The report was accom- 
panied by a list containing the titles of 1,625 works, including 
those of British, Continental, and American authorship. The 
works on this list were publications dating from the beginning 
of the last century to the end of 1905. Аз the Council felt 
that the possession of a complete Library is essential to the 
Institution, they authorised the expenditure of a sum of £650, 
to be spread over three years, beginning with 1906, with the 
object of purchasing these books, and apart from this srecial 
grant it was also agreed that the yearly grant of £75 hitherto 
authorised as the amount to be spent annually on new books 
and binding should be increased to £150. 

The Sub-Committee in the preparation of this work and 
report held 54 meetings altogether. The number of mectings 


1 Presidential Adress, by Dr. R. T. Glazebrook, F.R.S., Journal of the 
Institution of Electrical Bagineers, vol. 38, 1907, p. 11. 
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held since the presentation of the report in October to- the 
end of this Session is 7. 

Of the books contained in the above-mentioned list 398 have 
already been purchased out of the special] grant of £650. ln 
addition to these the number of new books purchased since 
June ist, 1906, out of the annual grant is 55, and there have 
been presented by members, publishers, and societies 488 books 
and pamphlets. The total number of works in the Library, 
including the Ronalds Collection, is now about 10,040, and in 
counting the numbers Proceedings of Societies and periodicals 
have been each regarded as one work, although in most cases 
they consist of many volumes. 

The best thanks of the Institution are due to all members 
and others who have presented copies of their writings, and 
the Council hopes that such members as are publishing or have 
published new books or new editions of books will continue 
the practice of presenting copies of these, as the Committee 
is thereby greatly assisted in the work of keeping the Library 
constantly up to date. 

The number of members and visitors using the Library during 
the past twelve months has been 442. 

The Proceedings were purely formal; the Reports and Accoun:s 


were adopted unanimously, and the usual votes of thanks were 
passed. 


— —— — 


Ф 


A printer's error occurred in the note on page 868 of our last 
issue. The note in question should read :— 

New Council of the Institution of Electrical Engineers.—As no 
further nominations have been received, the members nominated 
for the Council for'the 1907-8 session, a list of whom was pub- 
lished in our issue of May 2nd, have been duly elected. 


LIGHTNING ARRESTERS 


HE ordinary March meeting of the American Institute of 

Electrical Engineers, held on March 29th last, was devoted 
to lightning phenomena and lightning arresters. Lightning 
phenomena in electric circuits was discussed by Dr. C. P. 
Steinmetz. Protection against lightning and the multiple-gap 
arrester were treated in а paper read by Messrs. D. B. Rushmore 
and D. Dubois; while Professor E. E. F. Creighton described 
some new principles in the design of lightning arresters. We 
are indebted to the есіме World of New York for the fol- 
lowing abstract of the proceedings :— 

Dr. Steinmetz stated that the term *''lightning," as applied to 
the phenomena in electric circuits, denotes all abnormal voltages 
and abnormal frequencies. The phenomena comprise the in- 
ternal disturbances due to defects of the circuit or its opera- 
iion, external disturbances due to atmospheric electricity, and 
surges which may be brought about by the external or internal 
disturbances and depend for their energy on the generator sys- 
tems. The mean potential difference between an electric circuit 
and the ground may gradually rise on account of the accumu- 
lation of an electric charge in the circuit. The charge may some- 
times be attributed to direct contact with rain, snowdrift, or fog 
carried by the wind across the line. It is sometimes produced 
by electrostatic induction from a passing cloud. Thus, when a 
positively charged cloud passes over a transmission line, the 
ground below the line possesses a negative electrostatic charge. 
If the line is insulated from the ground it assumes a positive 
potential against the ground, and when the potential difference 
increases to a suthcient value a discharge takes place. The 
danger from the accumulation of charges lies in their liability 
to damage the insulation of the system by punctures and to pro- 
duce by their discharge other and more serious disturbances. 

А second class of lightning phenomena is found in the im- 
pulse of travelling waves. A sudden charging of a transmission 
line, as by a lightning stroke or by any other sudden local 
change, produces a wave of potential and of current which runs 
along the line. Such a wave is very high and has a steep front 
at its starting point, but it gradually broadens and flattens out 
and ultimately disappears if the line is of unlimited length. 
When such а wave reaches the end of the line it is retlected and 
thrown back, thereby forming a system of nodes and antinodes 
and producing a standing wave. When a travelling wave reaches 
a station it is partly reflected by inductance of reactive coils, 
transformers, instruments, &c., and is partly transmitted. "The 
different reflected and transmitted waves become superposed 
upon each other, and the impulse is broken up into a number 
of secondary impulses and local standing waves, which may 
reach voltages far higher than that of the travelling wave. Some 
of the causes of such travelling waves are direct or secondary 
lightning strokes; electrostatic induction by the clouds; dis- 
charges of slowly accumulated potential: any spark discharge 
from one line to another or to the ground; the existence of a 


self-rupturing arc in the system, or any sudden changes of load 
connection or disconnection of apparatus. 

Standing waves or oscillations in electric circuits vary from 
the very low frequency of the fundamental surge of very long 
transmission lines, which produces commercial alternating-cur- 
rent frequencies to frequencies of several hundred million cycles 
per second, as found in the discharge oscillation between cylin- 
ders of a multi-gap lightning arrester. Due to this enormous 
range of frequency the physical effect of the oscillation also 
varies greatly. When discharging a high frequency oscillation. 
lightning arresters may fail to hold back the machine current 
and the short circuit resulting therefrom may produce a low 
frequency surge. 

As introductory to their discussion of the protection against 
lightning, Messrs. Rushmore and Dubois exhibited a large num- 
ber of photographs of lightning showing the varieties of dis- 
charges which máy be expected. They stated that from the 
standpoint of protection of the system from static disturbances, 
whether external or internal, the grounded star transíormer 
connection with overhead ground wire offers the best conditions 
and is im general to be recommended where the choice is not 
determined by other conditions. Due to its apparent simplicity, 
the horn lightning’ arrester has of late received considerable at- 
tention. It is, in reality, an emergency device and serves as a 
weak point in the system which is the first to rupture when 
the voltage increases to a dangerous value. In general, the dis- 
charge cf horn arresters without resistance wil throw syn- 
chronous apparatus out of step, and necessitates starting ир 
the system again. A flaming arc in air, such as occurs on the 
horn arrester discharges, is a possible source of disturbance 
much worse than the original one, and under certain conditions 
it can give rise to very high voltages, so that the possibility 
exists that the horn arrester instead of being a protective fea- 
ture may become a disturbing one. 

А considerable portion of the paper by Messrs. Rushmore and 
Dubois was devoted to the multi-gap lightning arrester. Аз is 
well known, the essential elements of this arrester consist in a 
number of cylinders between line and ground and line and line, 
small air-gaps being left between the cylinders. The advza- 
tageous characteristics of the arrester are to be attributed to 
the electrostatic capacity between the individual cylinders and 
between each cylinder and the ground. When voltage is im- 
pressed across the arrester the potential gradient is not uniform 
along the cylinders because the charging current which passes 
between the adjacent cylinders depends not only upon the elec- 
trostatic capacity between the cylinders, but also upon the 
capacity to ground. "Thus the potential gradient is considerably 
steeper at the high voltage end of the arrester. At a certain 
voltage across the arrester the potential gradient between the 
first and second cylinders is sufficient to break down the di- 
electric between them; the potential of the second cylinder being 
connected to the first by an arc, then rises and a breakdown 
occurs to the third cylinder, and so on, until the arc has passed 
entirely across the arrester. The line current then tlows across 
and the potential is distributed uniformly along the cylinders ; 
the maximum potential difference is less than in the case of 
the initial breakdown, so that the arc may become ruptured. 


As stated above, when the breakdown occurs from the first 
to the second cylinders, the potential of the second cvlinder de- 
pends upon the amount of current which passes. As this cur- 
rent is that due to the capacities it will be greater at higher fre- 
quencies. ‘The multi-gap arrester will, therefore, discharge more 
easily at high frequencies than at low. By properly designinz 
the resistance used in series with the arrester, the arrester can 
be made to protect equally as well at one frequency as at an- 
other. The resistance is one of the most important factors in 
lightning arrester construction. Its usual functions are in general 
to limit the current and to give fewer gaps for the low fre- 
quency discharge to break across. In the new designs the dis- 
crimination with regard to the higher frequency has been largely 
removed by the use of three resistances, designated, respec- 
tivelv, as the low, the medium and the high, shunted Seres 
certain numbers of the cylinders. The arresters are so ee- 
signed that should the arc pass across all of the gaps following 
the static discharge, the number of gaps is sufficient to ex. 
tinguish the arc. The cylinders are arranged in four grouns. 
Across the first group is shunted the low resistance: across the 
first and second combined is shunted the medium resistance : 
across the first, second and third combined is shunted the hich 
resistance, while no shunt is placed around the fourth group. 
The extremely high-frequency discharges break across the cylin- 
ders in rotation. It has been found that when the gaps are 
shunted by a resistance of sufficiently low value the current from 
the dynamo will not follow the high-frequency across the gaps, 
but will be shunted at once to the resistance and the arc will 
thereby be extinguished. 
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безл dues ont before a comeliete (vile: tne series gap is suf- 
"oc! Do абар the line у але, and the electrolyte assumes 
en ts devel im conta t with the electrodes Extensive experi: 
teg testa have hen пае with the п ad e'e tri de arresterer 
£48 vint, ds volt, and 33.000 olt circuits. 


DISCUSSION 
The dis ustion Was opened bs De FAC Prank, who 
aire] wota the prese ntation ef the case of the horn arrester, 
[ra propert use for this arrester та ал an extra protection azainst 
trot wien wou d probably destroy ans other type of arrester 
anf гезле the apparatus without protection during Che continu- 
M е ad the aterm. Ewperien e has shown that where horn 
wrest тз are cas d an paranel with multi cap arrestera the high: 
itae s d sturbamies dhis harge harmless. over the multi gap 
Atresters while tne low реу surges pass over the horn 


атое" 


He stated, as his opinion, that in the present state of 
"а залпом of consideration the re ently described. elec 
CM arrester, the best protection ая found in а combination 
"ihe horn and mult: sap arcesters. In the eles trolist arrester 
Moris and а new {уре of. protective apparatus. The forma: 
nf an act ial] arc in the eiectrolvte seems very amportant, an- 
ted to dts proper pertormane. [he electrolyte arrester seems 
tote obje tenable an that the are formed within the arrester 
"ad Probab,y тарб, evaporate the electrolyte, and the cells 
ud эрите a. netderable wate tong. 


Ur Бакру (scoop related. some actual experiences with 60 
' sof 
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4 FG volt transimssuen circuits. feeding power to three 
Um Чала an which 60 vile retary converters are used. Re- 
Кал t8 in series with the gapa of mult Kap arrestera Were 
tred, but die amled, and subsequently resistances were placed 
ID arunt with the gap ‘Phe record for 19 6 shows that there 


h ‘ 
„44 bon Ne Interruption to кегл е, although 20 dis harges 


тк best naues, 

Me P H 1 Hovas stated that the multi pop arrester with 
a пема e, deaving ont of acicunt the electrolytic arrester 
бб tie Present, seeps to be the most promising protective de- 
tna Аа. е. He expressed the opinion that the art of 
Co ton aanst lightning as now so far advanced that it is 
кан OMIY to be annoyed by the shutting dawn of the plant, 
Se an jg tasioned When a horn arrester discharges. 


A Von Converse called attention to the tact that when 
Are used ап series with the horn arrester, a single stroke 
DEPT 


nit leave the system unprotected, because it is possible to 


Aet er * 

OY Тере тш fuses so arranged that when опе fuse blows 
а ac, А 

| drops and connects in a second fuse, a third fuse, а 
"rth fus, and so on. 


The Ontarto Power Company during 
ig tele of last. season ubsersed only one discharge from the 
Мара at the power station, but there were numerous dis- 
M aot the dines across the ansulators.. Experience iun 

MC a типа disturbance seldom travels more. than 


tae S ite 
$4 oF five lines spans betore at will pass to ground by way of 
* Wer 


the Wf 


hi ADT! 


i 
M | ; | 
T Dero explained that multi кар arresters are SO de- 
ы | that when a dis harze occurs the current. from the gene- 
"il 


cm "Med by the higher series resistance to ies п 
S anis al п ampere, which causes such a drop in T is 
RP 2 1 ret there remains а drop of only about 8 ae 
Ou tang қар. аз vottaze os so low that the arc is prompti 
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tions mace upen тауар lightning arrester equipments used 
on 11.0299-volt. trolley. circuits, which tended to snow that such 
arresters are destroved when tue disturbances аге heavy and 
frequent, The electiolytic arresver possesses most excellent 
Characteristics in that it acts exactly hse a satety-valve. When 
the stitioen supplying the power is equioped. with large generator 
capacity, во taat a short агсан sustained. for а considerable 
time wul not cause а shut-down, horn airiesters сап be used to 
advantage. When extra insulation is piace d on the end turns 
of thanstormer windings and powertul insulators аге used on 
the dine a certain rise in. voltage may be taken care of without 
prote tive. devices. The dightming arresters should be so ad- 
Justed as to relieve the line from any excess voltage but not to 
dis harne every time the voltage rises slightly above the normal. 

Mi. Rav P. Jac ksoN explained that in the type of electrolytic 
arrester used by hin there seems to exist a dielectric film, which 
alter it has been punctured is capable of resealing itself. when 
the voltaze drops below a certain value. It acts like a valve 
with а spring behind at. Concerning the horn arrester, it may 
be stated that ats virtues consist chietly in its mechanical char- 
weteristics. [t as comparatively simple and cheap, and can be 
placed out of doors. It wil prove an excellent device for use 
in series. with ап electrolytic arrester for limiting the current 
from the dynamos to a small value. 

Ми. Н. С. Wart remarked that the only disadvantage pos- 
sessed by the electrolytic arrester resides. in the пуша. It 
seems, however, to represent. the solution. of the lightning 
arrester probiem. He submitted some data regarding the opera- 
tion of the shunt resistance type of multi-gap arrester on а 
33.C00-vo/t. system installed at Joplin, Mo. Although much 
trouble was experience]. with the series-resistance type of 
atrester, almost perfect. results have been obtained with the 
shunt resistance arrester subsequently used. 

Di. С. Р. Хім, in replying to the objections raised 
against the employment of a fuse in а shunted resistance 
arrester, stated that when the fuse blows the system remains 
protected equally as much as though the fuse had initially not 
been installed. The conditions аге in no respect. analogous to 
those existing when a fuse is inserted in series with the horn 
{уре of arrester. 


CORRESPONDENCE 
WIRELESS TELEGRAPHBY. 
To the Editor of FeurerricaL ENGINEERING. 


мк, — Referring to your article on the Lodge- Muir- 
head radio-telegraph transport set, I do nct think one 
possible advantage of the Lodge type of aerial hag 
been pointed out, 

The design of un aerial is generally looked at more 
from Их sending than its receiving capabilities. Frem 
both the experiments of Duddell and Taylor in. Eng- 
lund, and those of Tissot in France, it would appear 
that a considerable part of the damping in the receiv- 
Ing aerial is due to radiation, Now as the Lodge carpet 
aerial would. radiate out again very much less of the 
received energy than the type of radiating aerial gene- 
rally used, there would be a considerable advantage in 
its use for receiving, 

Evidently De Forest long ago saw the importance 
of obtaming a non-radiating receiving aerial, his method 
being to use aerial wires in open cireuit for trans- 
mitting and in closed eireuit for recelving, 

Iam, Yours, &e., 
p CCF: Мохсктох. 

Landon, May 24th. 


Тһе lower capacity of the new Lodge-Muirhead 
aerial can hardly. be described as а “carpet aerial,” 
It consists of four wires insulated from the earth, and 
supported at about X ft. above the ground in а hori- 
zontal plune.— kd. E.E.) 

sti NN 
UNITS OF WORK. 
To the Editor of Evecrrican ENciNELBRING, 


ів, —1 am writing to suggest that vou should take notice in 
your journal of the increasing, and to my mind objectionable, use 
of clumsy work-units. l think you will agree that nothing leads 
so directly to confusion of thought as confusion of expression. 
Every day electrical units are becoming, of necessity, more and 
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more frequently imported into industries making indirect use cf 


electricity, and it is for electrical men to see to it that their 
units are not misunderstood. 

We have for years been blessed with the kilowatt-hour and 
two horse-power-hours, a Continental and a British, while the 
increasing use of the term horse-power-year leads one to fear 
that it, too, may develop, in course of time, into a recognised 
unit. 


All these are work-units, but in their present clumsy form the 
fact is disguised, and many people who should know better seem 
to fail to realise that they are work at all. There is some 
excuse; should we, any of us, have a perfectly clear conception 
of a length if we, for instance, persisted in calling, and thinking 
of, the distance to Brighton as 52 1-mile-per-hour-hours? or two 
26-mile-per-hour-hours? Yet we insist on thinking of work as 
so many 746-joule-per-second-years, and so on. 

It is easy to recognise the apparent simplicity of such expres- 
sions as I complain of and how they have arisen, but the 


absurdity of verbally expressing work as hg X time is pal- 
pable, and leads, I know from experience, to much confusion 
of thought. The ''power user” does not buy power; he buys 
either footpounds or B.Th.U., as the case may be, in each case 
specifying as horse-power, the maximum rate at which he 
expects to use them. Сап he not be induced to say so? Is there 
any reason other than inertia, and the difficulty of breaking 
with a tradition, why the power station should sell work dis- 
guised as kilowatt- or h.p.-hours? 

The metallurgical uses of electricity are increasing, and the 
metallurgist is an important buyer of heat, but he calls it, I 
hope only for the present, ''horse-power-years."' 

1 h.p. уеаг=25'5 х10° joules=5°62x10° small calories = 222 
B.Th.U.x10* approximately, in England (except in leap-years). 

1 h.p. hour=2°68x10° joules=2,540 B.Th.U.—641x10* small 
calories. 


1 kw. hour=3°59x10* joules- 5,410 В.ТЪ.0. =8:58 х 10° small 
calories. 

Metallurgists are, of course, familiar with the necessary con- 
version factors, but the terms kilowatt-hour, horse-power-hour, 
and. horse-power-year have been forced upon them by electrical 
engineers to whom, above all others, clearness in these matters 
would be thought to be of the first importance. 

Cannot some multiples of the joule and of the ''great"' calory 
be made use of as practical work and heat units? It seems to 
me that the introduction of the term ''electric calory " might 
be useful and explanatory, as a verbal analogue to ''electric 
horse-power." The horse-power-year would then become 25,500 
mega-joules, 5°62 mega-calories, or 222 millions of B.Th.U. 

The subject may seem very trite, but it has been borne in 
upon me lately that some reform is really necessary. 


- 


Yours faithfully, 


ManriN C. Orssox. 


METALLIC HOSE RESISTANCES 


NE of the new specifieations published last week 
was that of the British Patent No. 27,934 of 1906, 


in the name of Rolf von Brockdorff, of Austria. We 
publish the specification in full below :— 


Electric resistances for converting large quantities of energy 
into heat are employed as load-resistances in test fields and 
laboratories, and also for starting large motors in the working 
of electric railways and central stations, and for many other 
purposes. Their permissible load, and therefore also the space 
they occupy and their cost, are dependent upon the heating of 
the resistance material. Resistances which only remain in- 
serted for a short time are therefore surrounded with materials 
having a great capacity for heat, such as oil, sand, or fire 
brick. Resistances which remain permanently inserted are made 
with as large a surface as possible, in order to facilitate the 
radiation of heat. Tubular resistances cooled with water com- 
prising a metallic core surrounded by wires or conductors, 
suitably insulated; or a helical conductor embodied in and sur- 
rounded by enamel or other suitable non-conducting material, 
have also been constructed. 

In place of such tubes metallic hose may be employed with 
great advantage in the construction of resistances. For metallic 
hoses possess a much greater resistance than tubes of the same 
material, length and weight. Thus, for example, the resistance 
of a steel hose of 8 mm. internal diameter and 130 grammes 
weight per lineal meter is 35°8 times greater than that of a 
steel tube of the same length and weight. The resistance of the 
steel hose corresponds to that of a steel wire of 0°485 sq. cm. 


section. Owing to the essentially greater surface, moreover, 
the carrying capacity is also much greater and increases with 
water cooling still further, since the quantity of heat generated 
is almost entirely carried away by the water. Thus the carry- 
ing capacity depends primarily upon the quantity of water 
flowing through. With a flow of some 10 litres per minute a 
steel hose of 8 mm. internal diameter and 1 meter length may be 
loaded without danger with 400 amperes at 125 volts. 

This property of metallic hose enables extremely compact re- 
sistances to be constructed. By the employment of hose of 
large internal diameter and correspondingly increased surface 
and large cross section, or in the event of connection in parallel) 
of such resistance hose-sections, quantities of electric energy 
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with very great strengths of current can be converted into heat 
by the use of long hose, or with series connection of the resist- 
ance hose-sections, such with high tensions. In the case of 
very large permanent loads the water, if it should have to run 
through the entire length of the hose, would be unduly heated. 
In such cases the hose may be subdivided, so that the various 
parts receive a separate supply of water, whilst they may be 
electrically connected in any desired manner. 

Figure 1 shows as example of execution a resistance apparatus 
constructed with the aid of metallic hose as load-resistance. The 
cooling water enters the resistance at a and flows in the direc- 
tion of the arrows through the metallic hose sections о, leaving 
the apparatus again at b. The various metallic hose sections are 
connected to the inlet and outlet water-pipes by insulating 
sleeves d. The electric current enters at e and leaves at f. In 


the drawing the hose sections are shown always connected two 
in parallel and four such pairs in series. Naturally. however 
the manner of connection may be another, according to the 


particular purpose in question. Thus, for instance, all the 
hose sections might equally wel! be connected in series or all m 
parallel. Nor is it necessary that the flexible hose sections be 
straight; they may be of any suitable form; for example, s"irals 
if desired. The resistance illustrated is capable of transforming 
400 kilowatts into heat by means of 80 litres of cooling water 
per minute and 1 meter length of the hose. 

With starting resistances the water current may be turned 
on and cut off awtomatically by the motion of the starting de 
vice, so that the resistances are cooled only so long as the 
electric current flows through them. In the case of material 
with high temperature-coefficients the exact regulation may be 
effected by alteration in the water supply. The resistance sec 
tions may be switched by any suitable switching apparatus 
When the resistances are high, the hose may be made of some 
specially suitable material, such as *'nickelin" 

In order to obtain a further increase of resistance with these 
resistance members, which moreover can be arranged for 4 
great load, the individual coils of the metallic hose may be 
completely insulated from each other by an intermediate insulat- 


r 
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ing layer or by an insulating coating, во that the electric cur- 
wentis oetmmpelied. to flow through the metallic hose in a spiral 
path Ву means of such an insulating coating applied. to the 
"eal tape ее trolytie reactions may also with certainty be 
елеме. Figure 2 shows a form of execution of such a 
мш hose Petween the cols of the metal tape g of the 
neta hose, packed by qasketting э, an insulating strip A 18 
mered to prevent metalic contact of the various coils. 


The Chains ure AS follows :- 


lL fupreved eiectue resistance consisting of a metallic flex. 
Sue tse threaah which Врач as alowed to flow, substantially 
ax et forth. 

2 In an eie гіс resistance of the type set forth in Claim 1, 
isaating the separate spirals of the hose from one another by 

гапе ot an intermediate insalating laver or insulating coating, 
ж еп Ьу the eietri current is compelied to traverse the hose 
NEEDS 

3 In an ele tric. resistance of the type set forth in Claim 1, 
H omat N af зел ета! clements Cott persed ol metallic hoses 

«tuned woth an apparatus for pegulsting simultaneously the 
ул ut the water and of the electric current, substantially as set 
4 [te ar proved electric resistance constructed and operating 
as eet forth and aiustrated in the accompanying 
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"HE annual meeting of the Faraday Society was held. on 

| sagas, Mas Zot Sir Wiliam гла was el ted to the 
lt ob president im succession to Lord Kelvin, міо has occupied 
the fe st tor tao veats As vice presidents the tojlowing меге 
ee teal GOT. Beachy, R. A. Bbadtesd, Prot. М. Mattorf, Sar 
wam Haswins, Prot. А. К. Huntington, Prof. A. Schuster, 


vitre J J bhemeon. Lhe treasurer, as betore, is Dr. F. М. 
Meo, and the Coum ail A. ©. Clandet, 5. Z. de Ferranti, 
BOW Harbord. рг. R. S. Hutton, Їп. T. M. Lowry, WwW. M. 
Morrison, J. Swinburne, N. 4. M. Woalamore, Prot. k. Wilson, 
vJ L EF. Vogel The secretary is again Mr. F. №. Spiers. 


lre oth e bearers, at wail be noticed, have been chosen in a 
attend srt, ва they gm iude chemists, electricals, metal- 
ама. paved pats, and those whe are purely ele troc lienasts. 
№, betre Irom the treasurer в report: that the Society as hinan- 
"ass on à better basis than at has been betore, und all that 18 
"ew rented 1а An in rease of nei bership. “eeng that the 
Seuets atus at bang both te hial ard aiso purely seientific, 
Pere surety should 6e no ансау an oncreasing the member- 
Sin besides ate OWN transa tions and proceedings, members 
кз te eive free of cost the transactions of the American Electro 
te o. A. TOU ety, 
At the meeting on Tuesday, Dr. T. M. Low rv exhilited and 
seme thermostats apparatus Iwo papers were also 
madi ard div ussed, the brst being by Е. Н. Campbell, entitled 
бүтөп to the Chemistry ot Gold. The paper is con- 
“Пе with the preparation and properties of aurous iodide, 
Көп clooride, and aurous bromide, and as mainly physical in 
“ite ter [ne aurons todide мая prepared by the action of 
EOS Odie upon pre: ipitated wold 1 һе dissociation pres- 
бие ot urous реміз [е must therefore be lower than that o the 
TOM pressure of aedine. As a matter of fact, the author 
Чома Chat the pressure s only very httle lower than that of 
tre bod ine, 11 ıs also ahown that m i^ not роўе to obtain 
Ve aureus chloride by passing chiorine gas over gold heated to 
> to йи, but that there as always а small amount of gol 
"аши chloride lett. The paper as not one which admits. of 
Энд бегу abstraction, but those interested. in the chemistry 
^ fud should make а point of reading at 

he second paper was by Dr. F. Mollwo Perkin upon the 
Rede tion of Oxides, Sulvhides, &e., by Means of Metalhe 
SLM It is well known that metallic aiuminium at high 

Trrature j« à very powerful reducer for oxides, &e., as witness 
porum "немине" and for the se ciate of a 
бын e and other metals and alloys. Dr. Perkin has ds 
of Pun metallic (al im nought not be employed in P ur 
PME и aluminium, He finds that calcium is à more MER 
B. Agent than aluminium. For exampte, when mo on 
Mor у o aluminium and ferne oxide are mixed togethe 
б Гө ante У means of a fuse of aluminium and barium [Ne 
MN ense reaction ensues, and continues until all the oxyaen 

en removed trom the terme oxide. and aluminium oxide, 


TE: ainec| 


and | | 
In Md iron. produced in ats stead. When metallic calcium 
е form of fine turnings as mixed with ferne oxide and 


WT ated 


"xta Ma siunilar manner, the reaction is so intense that the 
пре 


сап be br Е jane part ejected from the cru ible, The reaction 
ашп т! under control by mixing ZO to 40 per cent. 
оеп ni or 10 to 20 per cent. of calcium oxide with the 
пие of e crucible, Boren can be obtained by igniting a 
Gum and 5 oron trioxide with the calculated quantity of cal- 
oxide ga aL 10 per cent. of «al ium. oxide. If no calcium 

ked, the reaction is too violent. It is, however, very 
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difficult to entirely free the boron from calcium even after stand- 
ing over hydrochloric acid for weeks; the boron invariably con- 
tains considerable quantities of calcium, which is probably pre- 
sent as calcium boride, When borax (Na, B,O,) is caretully 
dried and mixed with саип, and the mixture ignited by a 
fuse, the reaction completes itselt without undue violence. On 
treating the reaction mixture with hydrochloric acid, brown 
amorphous boron is obtained in almost theoretical quantities ; 
the product, however, always contains calcium, but can be used 
for preparing boron chloride and similar compounds. Rather 
anomalous results were obtained. when sand (silicon dioxide) was 
inited with calcium. Unless considerably less than the theoreti- 
cal amount of calcium. was used, silicon. was not obtained, but 
probably calami. siliade., Because when the reaction mixture 
is placed in hydrochloric acid, large quantities of a spontaneously 
inllatimiable gas аге given olf; this. gas is probably silicon 
hydride. The product remaining behind is silicic acid and calcium 
chloride, The results were the same when a mixture of 
aluminium. and calcium was employed. Galena does not yield 
metallic lead and calcium. sulphide, but а greyish mass which 
gives. off suphuretted hydrogen when acted upon with acids, 
lead an the torm of a salt being lett in. solution. Red phos 
phorus and calcium unite with explosve violence, Sulphur and 
calcium also react with great. vigour. Manganese dioxide and 
(айтип require to be mixed with J0 to 40 per cent. of calcium 
luoride, when a regulus of manganese can be obtained ; otherwise 
the reaction is too violent. This is also the case with chromium 
oxide When the experiments were first tried it was found that 
the reaction mixture always stuck to the crucible, and it was 
invariably necessary. to break the crucible in order to obtain 
the product. Subsequently the ditficulty was got over by lining 
the crucible with а paste made from slaked line and а strong 
solution of sodium silicate (water glass); ın the case of boron 
the solution used was generally borax. The crucible and lining 
was thoroughly dried. and was then ready for use. With 
cructhles so prepared there was never any difficulty in getting 
out the reaction product in the form of a lump without breaking 
the crucible. 

On March 7th we stated under “Electrochemistry "" that cal- 
cium carbide was no longer. manufactured in this country, but 
we understood that the Albion Products Company were about to 
open works at Cardiff. We are now pleased to hear that some 
of the water power in. Ireland is to be used for electrochemical 
or electrothertnal operations. Indeed, we hear that several 
sources of water: power are actually being utilised for tlie manu- 
facture of calcium carbide. 1n connection with one of. these 
schemes an order has recently been placed by Мт. Frank Broad- 
bent, M.ILE.E., the consulting engineer, for а 640 h.p. Gilkes' 
turbine coupled to a 430 kw. single-phase Mather and Platt 
alternator. ‘The plant forms the second set of this size for the 
works in question, The total fall available for operating the 
turbine 15 54 ft., and this will aevelop the power at 500 r.p.m. Аз 
itas possible to place the furnaces close up to the water power, 
the alternators are run at low pressure, namely, 50 volts, and 
are capable of developing up to 10.000 amperes. They are self- 
regulating for constant. current; consequently the turbines are 
not governed hydraulically. Obviously special attention has been 
given to the conductors, which have to carry such. heavy cur- 
rents as 10.000 amperes. It is not usual to employ such heavy 
currents as 10.000 amperes to one carbide furnace, but we believe 
that the British Aluminium Co., when they were manufacturing 
carbide, did at. times even. exceed. this. Now that the manu- 
facture of calcium carbide is арат being attempted in this 
country, let us hope it will be а success; and, incidentally, why 
should not cyananude be also manufactured here ? 

In the Journal de Uklectrolyse there is an article 
by Hempel upon “The Preparation of Pure Phosphorus in the 
Electric Furnace." The author believes that the bulk of the 
phosphorus is now manufactured by means of the electric fur- 
пасе. The methods are those of Readnuian and Neumann, The 
Neumann process consists in the reduction. of metaphosphoric 
acid with carbon. The advantages of the process are (1) the 
reduction obtained is theoretical; (2) orthophosphoric acid. can- 
not be used because of its volatility; (3) the crudest natural 
yhosphates may be employed ; (4j the reduction. takes place 
Кз. 650° and 850° C.; (5) phosphorus can be placed on the 
market at about 1s. 8d. per kilogram. In the Readman process 
a mixture of phosphates, sand. and carbon is heated by means 
of the electric are. lt should be mentioned that the above ad- 
vantages described. for the process of Neumann are claimed by 
the inventor himself. We believe that by the Readman process 
an ethciency of 86 per cent. is claimed. This latter process 1s 
worked at Oldbury by Messrs, Albright and Wilson. 


The late Sir Benjamin Baker.- At the meeting of the Institu- 
tion of Electrical Engineers on Thursday, the President, Dr, 
К. T. Glazebrook, F.R.S., referred to the great loss to engin- 
eering science. by the death of Sir Benjamin Baker. The 
Council. had that atternoon, he said, passed a vote of condo- 
lence with the relatives of Sir Benjamin Baker, expressing their 
deep sympathy and their sense of the great loss that had been 
sustained, As representative of the Institution, the President 
attended. the. funeral. ceremony at Pangbourne on the previous 
dav. 
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An Electro-dynamic Phenomenon.—1n ELECTRICAL ENGINEER- 
ING of April 4th, on page 615, there appeared an abstract 
describing a noteworthy mechanical effect that follows the 
passing of a somewhat heavy current through a horizontal column 
of mercury lying in an open channel. ‘The column of mercury, 
when the current is big enough, contracts till the rupture of 
the circuit is in that way brought about. At the last meeting 
` of the American Electrochemical Society, Carl Hering gives to 
the effect the name " pinch phenomenon,” and describes how he 
had observed it in electric resistance furnaces. When a heavy 
current 1s passed through a column of molten metal under certain 
conditions, a cleft appears in the mass of metal as though it 
were being pinched by unseen fingers. A valley of this kind 
some six inches deep has been observed in molten iron, and 
on one occasion the effect increased till the mass was entirely 
separated, and the molten material so solidified that the 
furnace had to be taken down. In this the author saw a prac- 
tical limitation of resistance furnaces of electric smelting. To 
avoid it, it would seem desirable to supply the heat by means 
of a solid resister. Further details will be found in the L/ectrical 
Review (New York) for May 11th. 

The Vibration Galranometer.—On Friday, before the Physical 
Society, A. Campbell read a paper on the vibration galvanometer 
and its use in measuring inductances. This form of galvano- 
meter has been widely used on the Continent since its intro- 
duction by Max Wien some 15 years ago, and is of great utility 
in methods of laboratory measurement, which involve the use 
of alternating or regularly intermittent currents. It usually 
consists of a suspended system with an adjustable period of 
vibration, and its "reading ' consists of the amplitude of its 
vibrations as recorded by the band of light painted һу the 
vibrating mirror on the screen. It is, in fact, an undamped 
oscillograph. If its frequency be varied gradually it can be 
used to pick out and measure any desired partial of any periodic 
current sent through its coils. It is the more sensitive the less 
damped it is, and the more nearly it is tuned to the alternating 
current it is required to detect or measure. The improvements 
made in the instrument by the author consist in making the 
current-carrying coil the movable part instead of having the 
usual moving magnetic system. he coil is a long, narrow 
one, suspended vertically by a strong bifilar suspension, and 
anchored by a thin wire in the gap of a magnet. ‘The control, 
and, therefore, the period of vibration can be altered by in- 
creasing the tension of the suspension, tension up to a pound 
weight being usual. Such an instrument is very useful in all 
measurements of inductance bridge tvpe when alternating or 
interrupted currents are used; for, unlike the telephone so com- 
monly used to detect the balance of the bridge, the vibration 
galvanometer pays attention to the chosen partial alone in the 
vibrations pulsating through the bridge, and therefore suc- 
ceeds in yielding a sharp balancing or null.point. though the 
telephone, responding to many partials, is barely uscable, and 
never perfectly silent. It is especially valuable in cases where 
inductance and capacity are associated; for these the period 
of the current used is usually involved in the formula. The 
author sketched a number of methods especially suitable to 
this galvanometer, and to determine without ambiguity the 
partial that is being used in any measurement, he proposed 
the inverse use of the Hughes inductance bridge. 


Continental 


Efficiency of Incandescent Lamps.—In this journal for March 
Т, p. 445, we noticed Russner's work on the famines efficiency 
of incandescent lamps. His results are criticised by W. Volge 
in the Physikalische Zeitschrift for May 1st. volre acknow- 
ledges that a layer of water even 7 cm. thick cannot be relied 
upon to absorb all the heat rays of an incandescent lamp, and 
that it is advantageously replaced by a ferrous ammonio-sulphate 
solution. But he maintains that the relative values given by 
Russner for the various types of lamps cannot be depended upon, 
as they did not burn at the normal E.M.F.'s. The higher the 
glow in a lamp. the more is the maximum of the energy curve 
displaced towards the shorter wave-lengths, and the yellowisn- 
green rays are enhanced at the expense of the red rays. It is just 
the yellowish-green rays which determine the illuminating effect 
for the human eye, while the red rays determine the heat effect. 1f 
the luminosity of two sources is determined, and the energy con- 
sumed per candle is calculated from the percentage of energy 
transformed into light, the value obtained will be smaller for the 
lamp possessing the greater glow. The author gives the follow- 
ing values for the heat value of a c.p. glow lamp, 5-watt, 0°060 
gr. cal/sec., ditto. 23-watt, 0°040 ditto; osmium lamp, 0:026: 
Nernst lamp, 0:024. 

Crystalline Ahsorption.lean Becquerel’s recent work on the 
absorption bands of xenotime and tysonite in a magnetic field 
and in the cold has enabled him to shed some very welcome 
light on the intimate structure and mechanism of the individual 
agents of absorption. In the Comptes Rendus for May 13th he 
endeavours to account for the fact that the absorption bands 
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of both crystalline bodies, narrow and sharp in the cold, become 
feebler and fussy at high temperatures. The absorption of 
incident light is due to the ''resonance " of electrons revolving 
or oscillating with equal periods. When these motions are 
damped, the periods lose their sharp definition, and the ab- 
sorption is spread over neignbouring wave-lengths. The damp- 
ing can be computed numerically by measurements ‘of the ano- 
malous dispersion in the neighbourhood of the absorption bans. 
The author gives, for various wave-lengths, the damping at 
20° C., and at —186? C. The damping is always greater at 
the higher temperature, and the ratio varies from 1°75 to 18. 
Now this is very nearly the ratio of the square roots of the 
absolute temperatures, and corresponds to the ratio of the 
velocities of gaseous molecules in the kinetic theory. The damp- 
ing. therefore, is proportional to the square root of the absolute 
temperature. 

A Speaking Condenser.—By the simple expedient of adding a 
high auxiliary p.d., T. Argyropoulos has converted the ''sing- 
ing condenser "' into an instrument capable of rendering human 
speech with any degree of loudness desired. Details are given 
in the Comptes Rendus for May 6th. А transformer is made 
up of a core of laminated iron 3 cm. in diameter, and two 
coils of copper wire. Опе of these coils is in circuit with a 
microphone and a battery of four accumulators, forming the 
transmitting system. "The other coil of wire is in circuit with 
a tin-and-parattined-paper condenser of 7 mf. capacity, and жип 
the city mains giving 220 volts. The microphone is in one 
room, the condenser in another, and the transformer in a 
third. Speech is reproduced only in the condenser room. In 
the Comptes Rendus for May lóth,' Marcel Deprez gives the 
theory of the speaking condenser. There is no theoretical limit 
to the loudness of reproduction, except the insulating power 
of the dielectric of the condenser. The outside E.M.F. forces 
the condenser plates together, the force being proportional to 
its square. The transmitted current modifies this force, апа 
therefore the compression. The loudness is proportional to the 
amplitude, and this is proportional to the E. M.F. 

An Electrolytic Selenium Cell.—Max Reinganum has succeeded 
in constructing a selenium cell in which the illumination, fur- 
nished by three Nernst filaments, increases the current 27 
Selenium is spread evenly over a piece of platinum 
foil covered on the other side with asphalt varnish. It is 
immersed in а 3 per cent. solution of sulphurous acid, the 
other electrode being another piece of platinum foil with its 
plane at right-angles to the first, thus allowing of full illu- 
mination. The light is concentrated by a lens upon the 
selenium. When the selenium electrode is charged positively. 
there is some decomposition, and the deflection produced by 
illumination is soon reduced by polarisation. This also occurs 
when the selenium is negative, but at a different potential 
(05 volt). At this point there is a maximum absolute increase 
of current, the amount being as stated above. At smaller 
voltages the relative increase is everf higher, since the current 
in the dark is much feebler. At higher voltages the current 
in the dark becomes inconveniently strong. АП action of licht 
disappears when the voltage in either direction is as high as 
1:4. Positively charged selenium shows an increase of current 
at (0'6 volt, but a decrease at 0°4 and 0'5 volt. The author 
believes that the principal action of the light is confined to the 
selenium, and is not electrolytic. 


Three-phase Traction іп Italy. —Accordinz to Л Eelairace 


Electrique, the Italian Government has recently given a contract 
to the Société anonyme Westinghouse for the electrification of 
the line from Pontedecimo to Busalla, near Genoa. on the Giovi 
line. 'l'hree-phase current at 15 periods, and with 3.000 volts on 
the trolley wires, will be employed. The generating station wiil 
contain two turbo alternators of Westinghouse type of 4,000 kw. 
capacity at 900 r.p.m. The generator pressure will be 13.00 
volts, as also the distribution pressure to three sub-statiors. 
each of which will contain four 750 K.V.A. transformers fer 
reducing the pressure to 5,000 volts. Locomotives will be used 
for traction purposes, 15 will be provided, and each one wil 
weigh 53 tons and be capable of developing 2,000 h.p. They 
will be equipped with two 8-pole motors, and will be able to 
haul trains weighing 340 tons at a speed of 28 miles рег hour 
оп а õ} per cent. grade. ; l 


Water Power Development in France.—Z' Eclairage Electrique 
gives some particulars of extensions recently carried out to an 
old water-power station near Grenoble. The station is at Live:, 
in L'1sére, and utilises the falls of the River Romanche, а tribu- 
tary of the Drac. The original equipment was put down тог 
the manufacture of carbide of calcium, and consisted of fixe 
1.000 kw. alternators generating at less than 75 volts. and two 
150 kw. generators for exciting purposes. The present use о 
this equipment is for the manufacture of aluminium and other 
metals. The height of fall available is 195 ft. The new Instaiia- 
tion comprises three turbo-generators, each of 2,000 kw. Capacity. 
generating three-phase current at 3,500 volts, which is stepped 
up to 50.000 volts for transmission to Grenoble, a distance o: 
25 miles. "Two separate exciters, each of 100 kw. capacity. are 
provided. and driven by independent turbines. All thé tur- 
bines are of the Francis reaction type. 
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(This Patent Record ia compiled by our own Editorial Stag, and 
is strictly copyright.) 


Specifications Published May 23rd 


A full list of these was published in our last issue. The following . 


are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 
abroad. | ; 


1906 Patents 


72484. FRANKLIN AND SEYFERT. Electrical commutation de- 
vices. A device to prevent the sparking of single-phase com- 
mutation motors. An annular magnetic core is mounted between 
the armature core and the commutator, and on this core are 
wound a number of small coils corresponding to the number 
of the commutator bars. These coils are so connected between 
the commutator bars and the main armature winding that the 
armature current proper produces no magnetic flux in the 
special core, but any local current flowing between two adjacent 
commutator bars would produce a magnetic Нох in the core, 
and so cause the two coils concerned to act as a choking coil, 
Three claims; six figures. 

10,795. British Tuowsox-Hovsro Co. (General Electric 
Co.). Commutators for dynamo-electric machines. To prevent 
the fault known as "high mica," an insulating compound such 
as plaster of Paris, which is comparatively easily worn away, 
is used for separating those portions of adjacent commutator 
bars which are worn away during the life of the commutator. 
The remaining portions of the commutator bars are insulated 
in the usual manner with sheet mica, leather board, or other 
tough insulating. material, which serves as the means princi- 
pally relied upon to maintain the spacing of the bars, and 
the rigidity of the structure as a whole. Two claims; five 
figures. 

12.730. British TuowsoN.-Hovstox. Co. (General Electric 
('о.). Machines for use in the manufacture of incandescent 
Jamps. This is a machine for performing the operation of 
** sealing in," and comprises a rotatable frame for carrying the 
parts of the lamp, burners arranged to heat these parts, and 
the usnal mechanism involved in a machine of this class. Five 
claims: four figures. 

15,928. Werrer (May). Electric meters of the motor type. 
To overcome the effect of extraneous fields upon meter motors 
whose armatures contain iron, an astatic armature is formed 
by the use of two ring armatures. These armatures аге 
mounted on the same shaft, one above the other, and are 
provided with separate field magnet coils. One claim; five 
figures. ! 

15,060. ScnHarTNER. Electric meters of the electrolytic type. 
This meter comprises a voltameter and an arrangement whereby 
the gas given off at one pole is collected in a bell or jar. 
The increased buoyancy due to the gas causes the jar to rise, 
and to break the circmt when а predetermined quantity of 
energy has passed through the meter. The meter is arranged 
preferably as a prepayment meter. Six claims; two figures. 

21.954. Мох Brockporrr. Electric resistances. "This speci- 
fication is published in full on page 934. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 


Buildings, London, E.C., at the price of 8d. each, rost free. he. 


number and year of the patent should be quoted on the order. 
Summaries of the more important of these patents will appear in our 


next issue. 
1905 Patents 
Process of electric welding. 


1906 Patents 


8.238, Beaver & CLAREMONT. Manufacture of electric cables. 

10,552, Svence. Conversion of alternating to continuous cur- 
rent. | 

10,554, Laker (Stromberqg-Carlson Telephone Manufacturing Co.). 
Telephone switch boards. 

10,558, Lake (Stromberg-Carlson Telephone Manufacturing Co.). 
Telephone wall boxes. 

10,580, Lake (Stromberg-Carlzon Telephone Manufacturing Co.). 
Telephone exchange systems. 

10,585, PuNca. Alternating current electric motors. 

10,598, Laker (Stromberg-Carlson Telephone Manufacturing Co.). 
Telephonic exchange systems. 

10,599, Lake (Strombery-Carlson Telephone Manufacturing Co.). 
Telephone exchange systems. 

10,609, Lake (Stromberq-Carlson Telephone Manufacturing Co.). 
Telephone exchange systems. 

10,601, Lake (Stromberg-Carlson Telephone Manufacturing Co.). 
Telephone apparatus. 

11.028. Jackson. Electric tail lamps for motor cars. 

13,050, Kincssury (Western Electric C'o.). ‘Telephone switch- 
board cord reel. 


23,077a, LACHMAN. 


13,415, British Тномѕох.Нооѕтох Co. (General Electric Co.). 
Electric switches and operating mechanism therefor. 

14,542, ALLAN. Prepayment mechanism for electric and other 
meters. 

14,791, Vox ScHONFIELD. Route indicators. 

15,288, TURNER. Apparatus for controlling and operating tne 
points of electric railways and tramways. 

16,456, Hipes & BunnELL. Mirrors, and in electrically illu- 
minating objects to be seen therein. 

15,668, Proctor. Electric arc lamps. - 

10,8/0, GREENFIELD. Anodes for electrolytic purposes. 

17,545, FELTEN & GUILLEAUME-LAHMEYERWERKE — AKT.-GES. 
Electrical current interrupters. 

18,261, Pease. Liquid separator and distributor for washing 
and potashing blue-prints. 


18,445, WaterHouse. Electric glow lamp holders, specially 
applicable to metallic conduits. 

19,009, Warwick  MacmienY Со. (General Electric Co.). 
Buckets for elastic fluid. turbines. 

19,624, RosEnTSON, & WirraNs & RoriNsoN, Ltd. Apparatus 
for filtering gas. 

19,877, Marks (Southwark: Foundry æ Machine Co.). Steam 
engines. 

20,719, Fevrexn & | GuirLEAUME.LAHMEYERWERKE  AKT.-GES. 
Alternating current electro-magnets. 

20,829, SimmeNS BrowHers Dynamo Works, Ltd. (Siemens 


Schuckertwerke Ges.). Rotary pumps. 

21.146. Opmayn.- Controllers for electric elevators and the like. 

22,465, ErcHELLS. Controlling mechanism for electric lifts and 
other purposes. 

235,152, Lrovn. Electrical 
engines, 

23,850, Setser. Rotary engines of the impact wheel type. 

24.462, FanNswonTH. Blading of turbine engines. 

20,200, AIcHELE. Electric driving of winaing engines in con- 
junction. with turbo-generators. 

26.285, NicLAUssE & Nicrtavssk. Furnace grates. 

27,076, Von KELLER. Vapour electric converters. 


1907 Patents 


Combined cylinder lubricants and boiler pre- 


ignition of internal combustion 


2,284, CHAPMAN. 
servatives. 
6,810, Scoones Method of and means for generating power. 
The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


543, Akt.-Ges. Brows, POVERI, ET Cre. 
and the like. 
8,568, Lrorn, Lrovp, & Nicnorsow. 


Electric cut-outs 


Apparatus for eliminat- 


ing or separating moisture, grease, oil, or other 
impurities from steam. 
9,656, CHEMISCHE. Farrik Buckau. Process for recovering 


chromic acid from solutions of sulphate of chromium 
in ап electrolvtical. manner, 

9,657, Снеміхсне Кавнїк Deckav. Process for increasing the 
durability of carbon and graphite electrodes in aqueous 
solutions. 

9.912, HawkINs. 

9,921, HowkLLr. 

10.040, GarLLors. Аге lamps. 

10.126, Тномаѕ. Systems of electrical distributions by means of 
vapour electric apparatus. 

10,152, Siemens & Hatske Axkt.-Ges, Conversation counters іп 
telephone exchanges. | + 

10,157, Sacus. Ball bearings. 

10,171, ALLGEMEINE ELeKtricitAts-Ges. Controlling devices for 
electrically operated winding engines. 

10,227, Daten. Turbines. 

10,556, Scumipt., Electrical commutator machines. 

10,564, Feuren &  GUILLEAUME-LAHMEYER-WERKE 
Tramway cars. 

10,427, Крета. Apparatus for regulating the supply of air to 
furnaces. 

10,452, ALLGEMEINE ELEKTRICITÄTS-GES. 
traction. 

10,513, Beck & Deutscne Beck-BoGENtAMPEN-GES. Process of 
protecting the support of arc lamps with laterally sup- 
ported electrodes. 


Expiring Patent 


The following patent expires during the current week, after 
a life of fourteen years :-— 

10,584, May 30r, 1895. Castner. Electrolytic apparatus 
A mechanical apparatus for securing the circulation of mercury 
or amalgam, as necessary in a process for the electrolytic pro- 
duction of caustic soda from a solution of chloride of sodium. 
An electrolytic cell is provided with compartments which are 
connected together by passages below the dividing partitions. 
The cell is given a rocking movement by mechanical means 
which causes the layer of mercury to flow from one com- 
partment to the other and back again. 


Record-slips for meters. 
Electric water heaters. 


AKT.-GES. 


Systems of electric 
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ELECTRIC SUPPLY, 


Bournemouth & Poole E. 5. Co. Ld. 


City of Birmingham Tra. Co., 4°. 
Do. 447 Cum, Pref a. 


EXCHANGE | SINCR 


lst Mort. beb ees ERETT 
Dublin Unitel Trains Со. п... 4 
Do. 6: Cum. Second l' PU. жылы Do. бл DIT, qose ues eSI bana ae -$ 
Do. a Debenture, Red.. E 101—104 Hastinzs & District E. Tr. Co. рь... 
Bromley (Re nt) EL & Power Co., Ld. 4—5 L of Thanet E, Ur. & L, Co. Са, Pf.... 
Do. 44%, Ist Deb, Red. .............. 97—99 Do 4 Deb siete ne podes 
Brompton & Kensington E. 8. Co. Ud. 8—9 Lanes, Un. Tra.. Pr. Lien Db. 
Do. 7% Cum. Pref.. ‘ 74—54 Loudon Street Tramways Со...,....... 
Central ri S. Co . Ltd.. av ^ Quar. Db. 109—103 London United Trs., LA., Cm. | Pf...... 
Ch. Cross. W. E. & City B. х. Co.. 34—414 Do. 4% Ist Mort. Deb, Red ......... 
Do. 44 Cum, Pref, 4—14 Manx Electric R. Co., 537; Си, PR.. 
Do. 4 Deb. Red а. 96 — 99 Do. 4} Ist Mort. Deb. Hed. ., ... 
Do.*'City Undertaking,” 43 Cm. Pf. 31—4 Metropolit au Elec. draws, Lid., o 
Chelsea Keectrie Supply Co., Ltd. 841—4 Do. 5% Cum. Pref. ........ 
De. 44 Deb, Кен 101—107 Do. 44% Deb. Stk. Re eee 
City of London Elec. Lt. Co., Ltd, ... 91-10) National Blee, Constiuction Co. ТАА. 
Do. 627 Cuim. Pref, cuu see 111—121 New General Тг, Co., 6% Cm, Pf...... 
Do. 5% Deb. Rel oes ОТЕРА Stock 123—126 North Metropolitan Trams Со.......... 
Do. 4: Ind Deb, Redo... Stock Vi — 100 Do 34%, Mort. Deb ....... 
C€tv of pera: т ES Dis, Co.(£3 рай ) ә 44—5 Pott ries Klectrie Tiactiou Co. Ltd. 
Do. 57Pref.. 5 44—5 Do. 5% Cum, Pref. oed ree —1 
Connty wf УЧ ‘leet 5 ЫП ‘Co ‘La. 10 4—54 Do. 44 Deb. Red .......... 96\—09} xd 
Do ; Cum, Pref. , ER 10 104—114 Provine i Iranways Co. Ltd. 5—5} -i 
Do. Ho "Deb. Hed, аа. Stock 106—199 Do. 65 Cun. Pref. seien 101—111 
Do, $h 2nd Deb. Red. ee |o d LOCK 95— 98 South Mer Elec. Trams & Ltg Co La. 
кү s Electricity Сер, LUL.. э 4—14 65, Cm. Pf. Prov, Certs. (15/- paid) $t -14 
Do. 6 Cum, Pref.. 5 4—24 -i Do. 47 Deb. Red... 52—86 
Do. AY. Ist Mort. Deb, Red ...... Stock 85 — 90 . Sunderland Dst. E.'lrs.1st Mt, Db RA. *6— 90 
Folkestone Klee, Sui ру Co., Ltl. ... 5 4i—» Yorkshire (West Riding) Elec. Trams 11—18 +} 
Do. “Cut. Pref, |. 5 ә— А. Do. 6% Cum. Pret... ev ens 3$—34 +} 
D». hs Ist Deb, Rel uuu... Stock 97—100 Do. 447 lst Deb. Red... 
Hove Кеспе | ishting Сө. Ltd... 5 
l. 0: Wizht È. А v. Co. Db. Rd... Stock 


90 - 94 


Kensington & a ehtsliridze E L. Co. 
D». i Deb, Red, 


Kens & NU ug H tu E. г Cos, DR Rd. 
London Electiie Supply Corporation 


ә 
Stock 
Stock 


Do. 9^ Pref. Ord. асосн анасон 
3 Do. "Def Orde аво ОНУ 
Du. 367 PUOI Los osa etra d ERE EN 5 Commercial Cable Co., 4% Deb. Red. 
Do. 4% Ist Mort. Deb. Ite ......... Stock Direct Spanish Тее; тар Co, Ltd. 
Metropolitan Elec; Supply Co., Ltd. ә Do. 10% Cum. Viet, : 
Do. 447 Cum. Preh зыл. 5 : Do. 442 Debs. nans, 50 4M; 
Do. 447; Ist Mort. Deb. Kel... .. Stock 105—169 Direct United. States Cable Co. Ltd... 20 4/- 
Do. 3) Mort, Deb. Ret. sss] Stock S3- 93 Direct West. Jndia Cable Co. Lta., 
M land Сог, бо P. Vist. Ist Mt рн |100 & 500 95—98 447 Reg. Debs, Red ... ee. 106 417 
Newcastle & Dist. E. L. Co., £9 pad 10 9--10 Eastern & 8. African Lid.,4°Mt.Deb.| 100 4% 
Do. 4\7 Mort. Deb. Deb Stock 100—108 Do. do. (Mauritius Sub.) 25 4'/ 
Neweastle- "n pon- Ty ne oe Supply. 5 Eastern Ext. Australasia & China 10 2/u* 
Do. £2 Pin. 16/- pait.. eseese. 5 Do. 47 Mort. Deb. Perp. ............| Stock 4% 
Do. 5% Pref. (filly paid) ...,....... 5 Eastern Telegraph е аалз еен SN LOOK 25/. 
Do. D Pm 4/- paid .................. 5 Do. 33. рте. ....... : Stock 17/6 
Notting Hil Лее. Ltg. Cow, Ltd....... 10 Do, „ Mort. Deb. . Stock 47 
oxford Electric Co., Lt. uuu... 5 7 G. N. vet Co. (Copenha: zen). ~ 
Do 4% Deb, Red... Stock 4 Indo-European Telesraph Со, йл... 25 3 — 
St. M and Pall M; al V. En Co. тл. 5 124 Marconi Wireless Telegraph Co. Ltd. 1 — 
Do. i$ Non-Cuim. Pref co.cc 5 7 National Telephone Co., Ltd , Pref,..[ Stock 6 РА 
p». T Del Med. uerit Stock 3) Do. dus Stock 5 >, n014—106) 
в.е Mkt. Klee. Sup. Co., Ltd. э 4 Do. 67 Cum. lst Brel ehe 10 б ö/- 114— 134 
Do. 47 Dh Nel _..................... Stock 4 Do. 62 Quin. 2ud Рге!..,.............. 10 6 UE 10—12 
South London Еее. Sup. Corp. Ltd. 5 4 Do. 5% 3rd Рге(...... —— si 5 $ 2/0 nS 
South ee E. lL. & P. Co.. 1 2h Do, y. Deb. Red . Stock 3| % 994—914 
Do. 7% ; Cum, Pref. 1 ri D». | Deb, Red.. Stock 4 4% | 100—102 
D». “ist Deb. Ret... Stock 4} West mes Tele: graph Co. Lid. 10 4 4/-* 10—10} 
Urban $ i Supply Co., Ltd. Tod 9 5 Western Tele; an a Ltd.. 10 T 3/- | 133—141 
По. B Cum. Pref, ‚ШШ... 5 9 Do. 4% Deb. ve ee | Stock 4 44% | 102—105 
De. 41; 1st Mort. Deb, Red. ..,...| Stock 4) 
Westminster Blee Sop. Corp, Lid. 5 13 MANUFACTURING 
Do. 445 Cun Pref. uuu 5 5 
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Aron s tricity Meter Co., Ltd.. 1 те c 
Do. Cuin, Pref.. 1 4% 1/23 t3 
Baker St. & Waterloo 4% Perp. Deb.) Stock | 4 Babe ok & Wilcox, Ord. Shies, £i paid zi == 2/44 31—4 
Central London е Кыйна Stock c 4 Da. ; Pref, £1 paid... — — 24d. [155—185 
Do. 47 Preferred.. esee sees] Stock 4 Brit sa iens ed & Nelshy Cables, L4. 5 S 10/- 604—7 
Do. n ferred.. asi E BIOS 4 D.. 6%) Cum, Pief, usus 5 6 3/. 4—6} 
о, t Debentures.......... Stock 4 103—1t6 D». "P Ist Mort. Deb. Red, ..... | Stock 4 435 | 102—105 
Ch. eU Eust, & Шипр. Pp. DV.. Мое 4 53—54 British ‘Poomson- Houston Co. Ltd. 
City and South London Cos. Stock 14 40—42 -1 А Ust Mort. Deb. Red. a 
Do. Ae Perpo Deb. она Stock 4 102—105 Britis W estinghocse Electric : Muli 
Do. 5% Perp. Pref. 1891 „ә. Stock 5 117—121 Co, Ltd, 67 Pref. ...... 
ро. 57 Perp. Pret. 1505 Vs Stock 5 119—113 Do. 4: "Mort. pM MEM 
Do. 5% Porp. Pref ool ............ Stuck 5 115—113 Brosh Electrical En; gzincering Co.. 
Great Northern & C. tv Pref. A" lu 4 2)—3 Do, 6% Pref uan T 
Gt. Northern, Piccadilly & Brompton 10 + 0—7 Do. 4). Perp. Ist Deb.. 
Do. 4% Perp. Deb. sese Stock 4 85—83 Do. 4i Perp. ynd De eee 
Mersey Соп. уу... кыиын ыны Stock — 2—4 -1 Callender’s Cable and Const. Co.. Lat. 
Do. 3% Perp. Pref. Bote siio Stock i‘ = 7—10 Du D CO ИО лаз Аз. 2 
Metropolitan Cons. наз ECORI? 4) 2 40—41 -24 Do, "TU Ist Mort, Deb. DESTRA M 
Do. PE Preferenee а s | МОСК | 3 57—90 C misolidated Electrical Co, , Ltd.. 1 — TY. 
po. sÀ SAT Pref, oo. МОСК 3 15—80 Cro; "рп & Co., Ltd. .... sees 3 3 1/6 
Do. ot Convertible Pref. Stock 81 73—73 Do, 57 ist Mort. keg. Deb... eos oe [90 È 100 5 57 
Bb гор а District aea sessen] SHOCK — 121—134 -$ Diek, Kerr & Co., ТАЯ. 1 10 2j- 
Do. ‚ Perp. Ded, а cence | DUCK 6 130—135 Do. 97 Cum. Pref.. 1 6 7)4.* 
Do. 4 Perp. Deb. o aaa ЖА Stock 4 м —() Do. 445 Deb. Ке. Stock 44 44 
Do. 40 l'erp. Deb. (1903- 5) .. Гау Мок 4 no price Edison & Swan Uni ed * A, £ pmd 5 4} 2/9 
Do, Guaranteed A7, uus usse stick 1) no price Do. do, (fully paid) 41 4/2 
Do. Extension Pret (OE Ces — 34—39 ро. 4° Deb. е‹1........................ Stock 4 47 
Ass. Ext. Pr. Guar, by U. E. Re. Co. Stock — 56-- 00 bo. 5, tnd Deb. Red... eee] Stock 5 57 
Umlergrounl Elec. Railways Co o Electric Constr etin Co., 1. td. ee == 17} 

London 5% Piotlt Shy. Sec. Notes Varions 5 Do. To Cum. Pref... is 7 2/9} 
Waterloo and Cit occ esset Stock 3l General Elec. Co. Ltd.. 5 Cam. Pref. 10 5 JE 
Woaitechapel and Bow 47 Deb. o.s | Stock 4 Pa D t d Po Stock 4 i p 

enley's COW. T.) Te orks Cu., Ltd. 5 о/- 

ELECTRIC TRAMWAYS, ee Cee eee Melo an 

Rath Electric Tramways, Ltd. .....,... 1 5 Do. 44 | Ist Mert, Deb Red d Steck 44 4}: 
Do. 5, Cum Pref. кы: 1 5 L R. £G. P. Co., Ltd.. EOM 10 15/-* 
Do. 44° Dob. Hed... weed Stock 4 Do. 4 5 Deb. Red.. РТТ 4 4, 

Dirin. & Mol. Urs., La. Ist Db. Ra. ..| Stoes ^ Tel. Const. & Maintenance Co. PE 15 24/- 

и Electric Traction Co., Lt. ... 10 3 po. 4 Deb. ge Red, 4 45 
Do. 6 Cum, Pref, аан 10 6 иес G )& Co., Cum. Pref... 7 G/- 
Do. 5: Регр, Debs LL uus] Stock 5 Willans& Robinson in Sures g: apaid — — — 
Do. 44 duel Deb. ....... Stock 44 Do, 6% Сип ;Pref,, £5 гч — — — 

City of тапташ Trs, C^, nm үг 5 10}- Do, Ist Mtg. Deh, 4 Eu Mo. | — 45 
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ABERDEEN: Gas Explosion.—On the 21st inst. an explosion 
of gas, which had leaked into an electric cable conduit in 
Union Street took place, and created considerable alarm. Thirty- 
six feet of pavement was blown up, along with the electric light 
cables contained in the conduit, thus causing a local inter- 
ruption of the electricity supply. Fortunately, the explosion 
was unaccompanied by any accidents. 


ARGENTINA: Z'ramway T'ransfers.—The Review of the River - 


Plate states that although the otticers of the Rosario Electric 
Tramway Co. maintain strict silence with regard to the matter, 
there is every reason to believe that a transfer of that com- 
pany's concession is about to be made to the Compañia Alemana 
Transatlantica de Electricidad. which, it will be remembered, 
also put in tenders for the concession. Provided the change will 
bring about a better service it will be welcome; the present 
company's service not being on a par with that given by the 
companies in Buenos Aires. [Interruptions of the current are 
verv frequent, passengers being obliged to pass hours in the 
coaches in the outskirts of the city waiting for the supply of 
current. Besides this there are many other inconveniences 
which might easily be remedied, but the coinpany does not ap- 

ar to care. In rainy weather the water from the coach roof 
is drained off by small pipes which discharge right over the 
steps. Passengers boarding or alighting from the coaches are, 
therefore, deluged with a stream of water, whereas with but 
small expense the piping might be carried down the side of the 
coach and the discharge made under the step. The Electric 
Tramway Company has just opened up to public service an- 
other of their lines, running through Rioja, Pichincha, and 
Cordoba up to the crossing with the Buenos Aires and Rosario 
Railway, returning by Cordoba Alvear, Santa Fe, and Maipú 
to the starting point. When the question of crossings shall have 
been settled with the railways, this line will run to the French 
company's station. 

The Compania Transatlantica de Electricidad Alemana has 
commenced the work of constructing a tramway system in 
Lujan. 

Tele phonic Intercommunication.—The Union Telefonica Com- 
pany will shortly officially inaugurate the telephone service be- 
tween Rosario and Buenos Aires city. 

BIRMINGHAM: Electricity Undertaking Annual Report.— 
During the year ended March 31st, the total number of units 
sold amounted to 10,887,684, as compared with 5,585,904 during 
the previous vear. The monev value of the energy sold was 
£103,341, against £75.094 during the year 1905.6. The works 
costs have been reduced from 1:454d. to 1:06d., principally owing 
to the increased efficiency of Summer Lane station as compared 
with the older stations. The total equivalent 16 c.p. lamps now 
amount to 211,845, which figure includes a motor load amounting 
to 6,006 h.p. Six old storage batteries are to be replaced by 
one modern battery, with the necessary switchgear, which will 
be supplied by the Electric Power Storage Co., Ltd.. who will 
also maintain the same for an annual payment of £120 during 
а ten years contract. 

BLACKPOOL: Electric Shock Accidents._-On Thursday, the 
25rd inst., another accident occurred іп а transformer chamber 
on the beach at South Shore. A young man, named John 
Graves, received a shock which rendered him unconscious for 
three-quarters of an hour. Artificial respiration was resorted to 
before he regained consciousness. 

BOLTON: Lecture on Electric. Traction.——Mr.. A. А. Day, 
the Borough Electrical Engineer and ‘Tramways Manager, de- 
livered a lecture on the above subiect at a local café on the 
evening of the 21st inst. Тһе audience was largely composed 
of tramway employees, and Mr. Day dealt with his subject in 
as non-technical a manner as was possible. 

CALIFORNIA: Water Power Development.—In a report upon 
the trade of California for the vear 1906, the British Consul- 
General refers to a demonstration of the enormous capabilities 
of California rivers in the direction of power development, which 
is now under way on the Feather River, about 20 miles north 
of Oroville in Butte County, where the river emerges from the 
foothills into the broad valley of the Sacramento. At the point 
selected the river makes a great bend of horseshoe shape, at 
least 15 miles in circumference, and rapidly descends throughout 
the entire distance. The neck of the bend is but 15.000 feet 
across where the horseshoe begins, but the channel of the river 
is over 500 feet lower than at the upper point. These natural 
conditions create a splendid opportunity for the creation of elec- 
tric power. The Great Western Power Company of California 
has undertaken the work, backed with a large capital and the 
best engineering talent. lt is proposed to drive а tunnel 
through to the bank otf the lower stream, 25 feet square, and to 
concrete the walls the entire length, thus allowing the whole 
volume of the Feather River to flow uninterruptedlv to the 
opening 15,000 feet away, and discharge at a point 500 feet 
above the river bed. The flood will be diverted from the upper 
stream Ъу a dam built across the chasm, а work which involves 
no special engineering difficulties. At the level of the river the 
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power-house 15 to be erected, large enough to contain eight units 
of 15,000 electrical horse-power each. At first only half this 
power will be installed, the balance being added later. It is 
expected the plant will be in working order in June, 1908. It 
is the intention of the company to furnish: power only in large 
quantities, and to lease the general business of supplying smaller 
services to others. It 1з expected that transmission will be 
effected to San Francisco, trom which the plant is about 175 
miles distant. 

CARDIFF: Vramway Transfer Tickets.—An experiment is to 
be tried by the issue of transfer tickets, which will enable 
passengers to travel over any two half-mile sections of the 
system, taking the Monument as the transter point. 

DUNDEE: Reduced Electricity Charyges.—Mr. Richardson 
the electrical engineer, has submitted a report to his committee 
detailing certain proposals as to the charges for current. He 
has recommended that the price for heating, cooking, &c., 
which has been previously 2d. per unit, should be reduced to 
ld. per unit. He also proposed the following graduated 
system of charging for lighting :— 


For each unit in the Ist ......... 2,500 units per quarter 34d. per unit. 
D " znd 2,000 2 „ 3d. ” 
= " Shu. 2,900 у m side 645 
Ж - 4th.......... 2,500 уз M СИ 
» А m DUI РАЯ $5 $5 zd. y* 
All units in excess uf ............. 12,000 js е 24. $i 


The committee approved of this proposal, which will come 
into force at once. А sub-committee has also been appointed 
to take into consideration each special application for power 
in bulk, and to discuss with Mr. Richardson as to the right 
price to be charged in each case. 


DUNFERMLINE: Electrical Expert Appointed.—The Town 
Council have appointed Mr. Buchan, of Buchan and Partners, of 
Edinburgh, to report upon the question of the proposed bulk 
supply trom the kite Electric Power Company. 

EAST HAM: Presentation.—On Saturday, at the generating 
station, a presentation on behalf of the running staff was made 
to Mr. E. J. Reindorp, on the occasion of his leaving the station 
to take up a position in Cape Colony. The presentation was 
made by Mr. W. C. Ullmann, the Borough Electrical Engineer. 


EDINBURGH: Murrayfield T'ramways.—The Town Council 
have decided to abandon the construction of the proposed 
exhibition tramway. 

FINCHLEY: Bulk Supply Propoxed.—At a meeting of the 
District Council held on the 22nd inst. it was resolved ‘‘that 
a sub-committee consisting of the Chairman of the Committee, 
Councillors Gorringe, Boggon, and Mr. J. Н. Gough, be ap- 
pointed to ascertain the lowest terms upon which a supply in 
bulk can be obtained, and to fully consider and report upon 
the question of a supply of current in bulk, and that such 
sub-committee be empowered to engage an expert of standing 
to advise and report on the undertaking." 

FRANCE: 5f. Malo.—A Consular report states that the 
Societé. des Tracteurs Bretons is constructing an electric tram 
between St. Servan-St. Malo-Parame. 

GLASGOW: Tramway Trafic Returns.—In the financial year 
ending to-day, the number of passengers carried has been 
215,880,989, as compared with 200,897,4/8 during the previous 
year. The receipts have been £854,673, as against £785,376 in 
the preceding year. 

GRAVESEND: Local Government Board Inquiry.— The 
L.G.B. inquiry with regard to the application of the Gravesend 
Town Council to borrow £9,500 for the purpose of extendin 
their electricity undertaking, inclusive of the extension of 
their system to Northtleet, was commenced on the 215% inst. 
The Town Clerk presented the case for the Corporation, and 
five gentlemen gave in their names as opposing the scheme. 
The inquiry was adjourned. 

GRIMSBY: Electricity Undertaking Annual Report. —This 
report was presented to the Public Lighting Committee on the 
14th inst., and shows that the net profits amount to £1,261, a 
considerable increase over last vear. The Local Government 
Board have refused permission to raise a loan for certain works, 
which therefore were paid for from the profits, reducing the 
above figure to £331, which would be placed to the reserve fund. 
The committee resolved to insure the staff with the Law, Car, 
and General Insurance Co. at 8s. 6d. per cent., subject to a 
satisfactory report by the Town Clerk. 

HAWAII: 4 Plantation Electric Plant.—-A Consular report 
states that a new electric plant was put in operation last year 
by one of the plantation companies in the Island of Kauai. 
The generating power is water, the intake of which to the 
aguefluct is at an elevation of 700 feet above sea-level. The 
aqueduct is 25.000 feet to the head of the pipe line. The pipes 
(of which there are two lines) are 30 inches in diameter and 
1,700 teet long, and the fall to the electric plant is 565 feet. 
The power developed at this plant is nominally 2,400 h.p. The 
power is transmitted through aluminium wires to a plantation 
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34 miles distant, where it is used in the pumping of water and 
for other purposes. 

HALIFAX: ,7'ramway [Re port.—The annual financial statement 
of the tramway undertaking has been presented, and shows that 
the total expenditure per car mile was 11°77d. The total income 
was £77,995, and the North Bridge tram disaster of July last 
year cost £2,300 in compensation claims, of which sum only 
£1,000 was covered by insurance. 

HASTINGS: Electric Light Extension.—At the last meeting 
of the Town Council, the Public Lighting Committee reported 
that they had inspected the lighting arrangements at Queen's 
Road, and had before them a report from the Borough Electrical 
Engineer with regard to the lighting of portions of that road, 
and of the portion of Cambridge Road, by electricity, and 
recommend :(a) That four Oritlamme electric arc lamps be in- 
stalled in Queen's Road, and one similar lamp at the junction 
of Elphinstone, Park, and St. Helen's Hoads, two on tramway 
standards, and three on the Corporation's ordinary electric lamp 
standards. (b) That three Oritlamme electric arc lamps be 
installed in Cambridge Road, two on the Corporation's ordinary 
electric lamp standards, and one on. a tramway standard. The 
five proposed electric lamps in Queen's Road would displace 
eleven gas lamps and one electric incandescent lamp, the annua! 
cost of which was:—Three lamps which for gas, lighting, and 
extinguishing, &c., cost £3 3s. 2d. each, £9 95. 6d. ; eight lamps, 
ditto, £4 5з. each, £34; one electric lamp, £3 10s.; total, 
£46 19s. 6d. The cost for each of the proposed electric lamps 
for current, carbons, trimming, and extinguishing would be £20 
рег annum—£100 рег annum—so that the increased annual cost 
of the improved lighting would be £53 05. 6d. The three pro- 
posed electric lamps in Cambridge Road would displace nine 
ordinary gas lamps, the annual cost of which, at £3 3s. 2d. each, 
was £28 8s. 6d., and the increased annual cost of the improved 
lighting would be £31 11s. 6d., or a total increased cost for the 
two roads of £84 12s. per annum. The estimated cost of pro- 
: viding and erecting each of the proposed new electric lamps was 
£27, and the committee recommended that the total cost of 
instaling the proposed eight lamps, viz., £216, be paid out of 
rate account and spread over a period of three years. 

LEYTON: Electric Light Matters, — The Urban District Coun- 
cil have decided to open a showroom for electrical fittings, &c., 
at a total cost for rent and taxes not exceeding £1C0 per year. 
They also decided to spend £50 in increasing the capacity of 
their coal storage sheds, in order to deal with the extra coal 
required for the tramways. 

LIVERPOOL: Overhead Railway Changes.—The through 
hourly service to Southport is to be recommenced on June 1st. 
A regular half-hourly service between Dingle and Aintree will 
also be instituted. Residential contract tickets will be issued 
between Crosby, Waterloo, and Seaforth or Pierhead (inclusive 
of tram and rail), and between Dingle and Pierhead, from 
July 1st. 

LLANDUDNO: Light Pailway Extension.—Notice is given 
that application will be made to the Light Railway Commis- 
sioners, by the Llandudno and District Electric Tramway Con- 
struction Company, Ltd., for an extension of their system into 
the counties of Denbigh and Carnarvon. 

LONDON: Hampstead.—Meter rents were fixed at the last 
meeting of the Borough Council as follows per quarter, the 
figures in parentheses being the prices previously charged :— 
5 amp., 1з. (2s. 6d.); 10 amp., 1s. 64. (3s.); 15 amp., 2s. (4s.) ; 
20 amp., 2s. (4s.); 25 amp., 25. 6d. (4s. 6d.); 30 amp., 2s. 6d. 
(4s. 6d.); 40 атр., 2s. 6d. (5s.); 50 amp., 3s. (5s. 6d.); 75 amp., 
ӛз. 6d. (6s.); 100 amp., 3s. 6d. (6s. 6d.); 150 amp., 4s. (7s. 6d.) ; 
200 amp., 4s. (10s.). 

Shoreditch.—The Finance Committee, in а report upon 
the observations of the District Auditors on the elec- 
tricity accounts, states that the opposition to the Electric 
Power Bills in Parliament would have taken place even if 
the Borough had not possessed an electrical undertaking, and 
this view was fully supported by the fact that other boroughs, 
which have no electricity department, incurred even more 
expense in opposing these Bills. At the same time the Com- 
mittee consider that the Electricity Denartment should bear 
a fair share of such Parliamentary expenses, and have decided 
that in future half the cest incurred. under this head shall 
be charged to the electric undertaking. (II.) The proportion 
of the sales of current for street lighting purposes is gradu- 
allv decreasing, and is onlv 19 per cent. of the total sales; 
there are only two boroughs in London with a less proportion ; 
further, as regards tne charges for public lighting, the Com- 
mittee are informed that the matter is now under the con- 
sideration of the Lighting Committee. (ILE) The Lighting 
cornice are alive to the necessity for increasing the reserve 
fund. 

Ielington.—As a resu't of the Council using their own coal 
trucks, a saving of £76 has heen effected for the electricity 
undertaking during the past vear. 

MIDDLESEX: Tramway Fatensions.—£1,500 has been paced 
at the disposal of the County Engineer for the purpose of engag- 
ing temporary assistance during the next six months in connec- 
tion with light railway schemes. The Council approved of the 
sum of £1.500, part of the £1,835 cost of promoting the Metro- 
politan Electric Tramways Act, 1905, being deemed to be capital 


money properly expended by the company in connection with the 
Edmonton tramways, on which they are entitled to charge interest 
at the rate of 65 per cent per annum under their agreement. 

MOZAMBIQUE: Submarine Cable Communication.—Report- 
ing upon the trade of Beira during 1906, Mr. Consul Maugham 
says that the Eastern and South African Telegraph Company 
have announced their intention to lay their cable into Beira, thus 
connecting the port with Mozambique to the north and Delagoa 
Bay to the south. It is also the company’s intention to send 
their line in to Quilimane. 

PORTSMOUTH: /forndean Light Railway Dicspute.—' The 
Town Council on the 21st inst. discussed and finally passed 


‘a resolution which practically breaks off the negotiations which 


have been proceeding for some time with the Horndean Light 
Railway Co., and at the same time demands compensation 
from the company on account of special generating plant Jaid 
down by the Corporation. The resolution also orders the sever- 
ance of the junction between the Light Railway and the 
Corporation's tram-lines at Cosham. 

SOUTHAMPTON: Local Government Board Inquiry.—On the 
215% inst. an inquiry was held as to the application of the 
Corporation to borrow various sums, including one of £17,000 
for extensions to the electricity undertaking. The Town Clerk 
supported the application, and explained that there had been 
£189,000 of capital sanctioned on account of the undertaking, 
of which £7,000 was sanctioned last year. They had £1,C00 in 
hand for mains and service connections. It was proposed to 
spend £10,200 upon engines, generators, and sundries required 
for the generating station. 

SOUTH SHIELDS: Electrictty Undertaking | Profts.— The 
annual report has been issued, and shows a net profit of £3,200 
for the past year. This is the largest surplus made since the 
inauguration of the undertaking ten years ago. 

SOUTHEND: Alterations to Mechanical Stokers.—The Elec- 
trical Engineer has been authorised to accept an offer of Messrs. 
Babcock and Wilcox to carry out certain alterations in the 
links, and to fix an air seal to one of the chain-grate stokers 
installed at the generating station. In the event of the altera- 
tion not proving satisfactory, Messrs. Babcock and Wilcox are 
to remove the work at their own expense; but if the working 
of the stoker when reconstructed proves satisfactory, the Cor- 
poration will bear the cost of the alteration, amounting to £100. 
The object of the alteration is to enable cheaper coal to be burnt. 
The Electrical Engineer was also authorised to purchase three 
sets of electrical route signals, two for Leigh and one for South- 
Church sections respectively, at a total cost of £27. 

UNITED STATES: Portland.—A Consular Report states that 
inter-urban railways were not largely extended in this State 
during 1926, but were improved by heavier rails and all the 
car lines were consolidated with the electric plants into one 
large company, capitalised at £3.000.000. This company con- 
trols 204 miles oí rails, an electric plant on the Clackamas 
River, which has just been opened, and is capable of develop- 
ing 15,000 horse-power, a plant at Oregon City of 12.000 horse- 
power, and two steam plants of 15.500 horse-power. Electric 
lines are being built to Salem, the capital of the State, a dis- 
tance of 494 miles, and also in other directions. 
` WALTHAMSTOW: Local Government Board Inquiry.—At 
the meeting of the Council on Friday the Electrical Engineer 
reported that at the recent inquiry held by Mr. H. R. Hooper 
as to the application for sanction to borrow £26.395 for addi- 
tional plant, the inquiry was adjourned to give the Council an 
opportunity of reconsidering their application, with a view to 
reducing the plant to be provided. "ihe Electrical Engineer 
stated that he had prepared an amended scheme under which 
the application for sanction to borrow would be reduced to 
£17,349, made up as follows :—Boiler-house plant, £7,480; 
chimney, £856: engines and dynumos, £3,938: condensing plant, 
£2,270; switchboard, £604; water softening and purifying 
plant, £425; foundations for engines and condenser trenches, 
£180; new buildings, alterations, and foundations for boilers, 
chimney, and pumps, £1,174; contingencies, £250: loan charges, 
£172. All power consumers are to be allowed for lighting 
purposes, at lower rates, a number of units equivalent to 
20 per cent. of the amount annually used for power. This 
is to take effect from December 1st last. The questicn of 
extending the electric lighting to Highams Park 15 still 
under consideration, as is also the matter of improving the 
lighting at the Wood Street end of the Upper Walthamstow 
Road. In future any consnmer who has a free wired installa- 
tion may acquire same under a hire-purchase agreement. The 
Electrical Engineer has been directed to prepare a list giving 
particulars of the different free wired installations, and the 
number at present disconnected. 

Tramway Policy.—The Electrical Engineer and Tramways 
Manager have been informed that the policy of the Council is 
that the tarmiwavs should be self-supporting, if not profitable. 
The Engineer and Manager have therefore been directed to pre- 
pare a scheme which in their opinion will, either by increasing 
fares or by economies of administration, or by both methods, 
carrv out this policy. 

WEST BROMWICH: Annual Report on Electricity Under- 
taking.—This statement is to hand, and shows that the total 
units generated during the year amount to 2.145.591, and the 
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total units sold to 1,799,553, so that the loss by distribution, 
&c., amounts to 8:7 per cent. The maximum demand was 1,061- 
kw., and the capacity of the plant installed is 1,550, hence the 
load factor is 19:5 per cent. The total works cost amounts to 
'85d. per unit, the total capital charges per unit sold are ‘5ld., 
and the average price obtained per unit sold was 1°68d. The net 
profit on the undertaking tor the year amounted to £2,624. 
WESTHOUGHTON: Provisional Order T'ransfer.—The 


TENDERS INVITED AND 


The tramways and electricity department invite . 


BELFAST. ! 
tenders for a lighting switchboard to control 2,000 kw., also 
one motor generator for their electric station, East Bridge 
Street, Belfast. Specifications, &c., from the city electrical 
engineer, fee returnable. Tenders to Sir Samuel Black, City 
Hall, Belfast, not later than June 1st. of 

The Tramways and Electricity Committee invite tenders for 
coal storage bunkers and electric travelling crane. (See ofticial 
advertisement this week.) | 


BIRMINGHAM.—A new switchboard is required for the 
Water Street station. The estimated cost of the work is about 
` £4,500, and the Electricity Supply Committee propose to put 
the work in hand at once. 

BRADFORD.—Tenders are invited for the supply of best 
` steam coal for the electricity works for twelve months. Con- 
ditions, &c., from the Electricity Department, fee 10s. 6d., re- 
turnable, and tenders to the Town Clerk by June 7th. 

CLYDE NAVIGATION TRUSTEES.—Tenders are invited 
for electrical stores, amongst others, for the year commencing 
July 1st, 1907. Particulars from the superintendent of stores, 
16 Robertson Street, Glasgow, and tenders to the general 
manager and secretary by June 15%. 

DARTFORD.—The Council invite tenders for the supply and 
delivery of the following goods during the year ending June 
óOth, 1908 :—(1) Lubricating oils; (2) electric meters; (5) house 
cut-outs; (4) house service cable, jointing material, and acces- 
sories for electric lighting department; (5) general stores for 
electric lighting department—(a) oil (other than lubricating), 
tallow and mutton cloths, &c.; (b) files, tools, screws, &c.; 
(c) solder, fuse, and binding wire, &c. Particulars, &c., from 
the Town Clerk, to whom tenders by June 11th. | 


EALING.—The Electricity Supply Committee require tenders 
for a water-tube boiler. Particulars from the Borough Electrical 
Engineer, fee £1 1s., returnable, and tenders to the Town Clerk 
by June 1st. 


ERITH.—The extension of the tramway system into the Upper 
Belvedere district is under consideration. 


GRAVESEND.—A Local Government Board inquiry has been 
held into an application for sanction to borrow £9,500 for the 
electricity undertaking. | 

HESTON AND ISLEWORTH.--Tenders are invited for the 
supply of electricity meters for continuous current, 240 and 
480 volts. Particulars from the Council's Electrical Engineer, 
Electricity Works, Bridge Road, Hounslow, and tenders to the 
Town Clerk by June órd. 


ILFORD.— Tenders are required for the repairs and main- 
tenance of the battery at the Municipal Electricity Works. Раг- 
ticulars from the Electrical Engineer, Mr. А. Н. Shaw, and 
tenders to the Town Clerk by June 11th. 


INDIA.—It is reported that Messrs. Killick, Nixon, & Co., 
and Messrs. John Fleming & Co., both business houses in 
Bombay, have obtained a license from the Bengal Government 
for the generation and supply of electric energy to the Hooghly 
River district of Bengal. This district includes the west ban 
of the river, which is crowded with large mills. Ап electric 
power supply scheme 1з also under consideration for the Bombay 
district. 

The Indian Electric Supply and Traction Co., Ltd., of Cawn- 
pore, are now considering the possibility of extending their 
mains to that city. 

ITALY.—The Government have proposed that £1,000.000 of 
the surplus realised for the financial vear 1905-6 shall be 
employed for the improvement of the telegraphic, telephonic, 
and postal services. 

KNARESBOROUGH.—The Committee of the Knaresborough 
"Water Carnival, which will be held on August 15th, invites 
tenders for the searchlight and telephones in connection with the 
carnival. Particulars from C. Hebblethwaite, Rnaresborough. 

LIMERICK.—The Electrical Committee are prepared to re- 
ceive tenders for general stores, including accumulator acces- 
sories, cable, electrical accessories, engine-room accessories, mains, 
accessories and meters, &c., for the period ending March 3lst, 
1908. Copies of specifications, &c., can be obtained from the 
Borough Electrical Engineer. Tenders should be delivered to 
the Town Clerk by June 11th, 1907. 

LONDON: London County Council.—'The County Council in- 
wites tenders for the manufacture, delivery, and laving of about 
60 miles of high-tension three-core lead-covered cable, and about 


. lighting order granted in 1902. 


Urban District Council gives notice of its intention to transfer 
io the Lancashire Electric Power Co. its provisional electric 
The terms of the transfer are 
to be the payment by the company of the Councils expenses. 
in obtaining the order, £210, the Council to have the power to 
re-purchase the undertaking from the company at the expira- 
tion of seven years, or at the expiration of any subsequent. 
seventh year. 


PROSPECTIVE BUSINESS 


95 miles of low-tension cable, telephone cables, &c. 
official advertisement this week.) 

lhe Council also invites tenders for the manufacture, supply, 
and delivery ot electrically operated car traversers. Drawings, 
&c., may be inspected after May 25th by arrangement with tne 
chief ошсег of tramways, 64 rinsbury Pavement, E.C., and 
specification, form of tender, and other particulars are obtain- 
able at the County Hail, Spring Gardens, 5.W.; тее #42, return- 
able. ‘lenders to the "own Clerk by June 11th. 

Тһе Council invites tenders for the manufacture, delivery, 
and erection of high and low tension switchgear tor five tram- 
ways sub-stations (with basements), and high and low tension 
switchgear for three tramways sub-stations (with galleries). 
Кее, £2 (returnable). ‘Lenders by June llth, to the Clerk to the 
Council. | 

Hackney.—Tenders are to be invited for (1) the wir- 
ing, &c., of the Central Library; and (2) the purchase of 
discarded Worthington pumps and scrap metal. The offices at 
the generating station are to be painted. Four bracket tantalum 
electric lamps are to be fixed on the sewer ventilating column 
in Amhurst Road. 


NELSON.—'Lhe electricity committee are prepared to receive 
tenders for one Lancashire boiler, with superheater and steam 
pipes. Specifications, &c., from Mr. D. Helme, Borough Elec- 
trical Engineer, Electricity Works, Nelson, fee £1 1з. return- 
able. Tenders to the Town Clerk by June 3rd. 

PARTICK.—The Town Council invites tenders for engine-room. 
stores, tools and ironmongery, cables, cable-jointing require- 
ments, double pole service cut-outs, meters, incandescent lamps, 
arc lamp carbons, lubricating oils, coal, wocd troughing, &с., 
boiler scale solution, consumers’ installation materials. Раг- 
ticulars from the Borough Electrical Engineer, and tenders to 
the Town Clerk by June drd. 


PONTYPRIDD.—The Electric Light and Tramways Depart- 
ments invite tenders for the supply of washed steam nut coal 
for the six months ending December 30th, 190/, or alternatively 
for the twelve months ending June 30th, 1908. Particulars from 
J. E. Teasdel, Engineer and Manager, Municipal Buildings, 
Pontypridd, and tenders to the Town Clerk by Jane 3rd. 


a vau 31 HORPE.—The Local Government Board have 
sanctioned .the borrowing ot £2,425 for electric lighting 
purposes. 

SOUTHAMPTON.—A Local Government Board inquiry has 
been held into an application for sanction to borrow £17,000 for 
the electricity undertaking. | 

It is proposed to spend £10,200 upon engines, generators, 
and sundries required in connection with the electricity under- 
taking. See further remarks under ''Local Notes.” 


SOUTHEND.—The electric lighting mains are to be extended, 
and new storage batteries are to be purchased. 

SPAIN.—The Gaceta de Madrid of 8th May notifies an 
application by the “Campania Electrica Medrileta de Trac- 
clon" for the concession of an electric tramway between the 
"calle de Alcalá" and the “plaza de la Independencia.” Опе 
month from the above date is allowed for the presentation 
of other applications for this concession on terms more favour- 
able to the Government. 

The Zulletin of the French Chamber of Commerce at Bar- 
celona states that a new company entitled "La Dinámica 
Española” has been formed at Barcelona with a view to utilis- 
ing severa! waterfalls on the Tagus for the production of 
motive power, which will he transported to Madrid. Тһе 
capital of the company is fixed at 5,0C0,070 pesetas. 

The Bulletin further reports that “La Industria Eléctrica de 
Barcelona” is increasing its. capital with a view to modernis- 
ing the equipment of its generating works, and that a com- 
pany has been formed at Torres (Province of Jaén) to establish 
electric lighting works in that town. | 

SWANSEA.—Tenders are invited for the supply and fixing 
of continuous and alternating current arc lamps, resistances, 
choking coils, arc lamp pillars, brackets, switch pillars, and 
accessories. Particulars from Mr. C. А. L. Prusmarn, Borough 
Electrical Engineer, fee £1 1s., returnable, and tenlers to the 
Town Clerk by June 4th. 
` WARRINGTON.—The Electricity and Tramways Committee 
invite tenders for low tension cable. Particulars from the 
Borough Electrical and Tramways Engineer (fee £1 ls., re- 
turnable), to whom tenders by June 5th. 


(See an 
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TENDERS RECEIVED AND ACCEPTED 


BEDFORD.—The Corporation has accepted the tender of 
Mr. Charles Franklin for the supply during the year ending 
June 350th, 1908, of about 2.500 tons of ‘*Newstead’’ coal at 
125. 94. per ton, about 2.000 tons of “Cotes Park” coal at 
125. 7d. per ton, and about 1,500 tons of ‘‘Colliery Small” at 
lls. 10d. per ton. 


BELFAST.—The Brush Electrical Engineering Co. is sup- 
plying 25 single trucks to the Corporation. 
BIRMINGHAM.—The following tenders have been accepted 
by the Corporation :—Storage battery, the Electrical Power 
Storage Co., Ltd.; £1,775. Balancer-booster set, Phoenix 
Dynamo Manufacturing Co., Ltd.; £692. 
KIDDERMINSTER ELECTRIC LIGHTING AND TRAC. 
TION CO.—A 500 kw. generating set is being supplied by 
the Brnsh Electrical Engineering Co. . 
LEYTON.—The Urban District Council have accepted the 


tender of Mr. W. G. Harris at 10:1. per ton for the cartage of 
coal for use at the generating station. 


LONDON.—The Metropolitan Asylums Board has accepted 


the tender of Buchanan and Curwen at £31 18s. 6d., for the 
electric lighting of the pipe subway at the Fountain Hospital. 

WALTHAMSTOW.—The Council has accepted the followinz 
tenders in connection with the electric lighting and tramways 
undertakings :—J. Baker and Co., 120 car wheels, £15 15s. per 
ton; British Thomson-Houston Co., four circuit breakers tor 
the traction switchboard, £18 19s. 6d.; Westminster Engineering 
Co., rewinding armature, £115; J. Spencer, Ltd., standard 
poles, £5 14s. each; Dick, Kerr and Co., Ltd., 16 bases, 16s. 6d. 
each; 18 sets of scroll work, 15s. 6d. per set; two sets scroll- 
work span carriers, lls. 8d. per set. 

WILLANS AND ROBINSON.—Messrs. Willans and Robinson. 
Ltd., of Rugby, have recently received the following orders for 
their surface condensing plant :—Two complete sets to condense 
20,000 Ib. of steam each per hour, for the Wolverhampton Cor- 
poration; one set to condense 20,000 lb. of steam per hour, ior 
the Dublin United Tramways (1902) Co.; one set to condense 
20,C00 lb. of steam per hour, for the Cheltenham Corporation. 
These orders bring the total number of Willans surface con- 
densers built during the past two years up to 53, representing 
about lj million lb. of steam to be condensed per hour. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH ALUMINIUM CO.— The report of the directors 
for the year 1906 shows a profit of £155,023, to which is added 
£3,880 carried forward from 1905, making a total available 
profit of £158,905. Deducting Debenture Stock and Debenture 
interest, the balance of expenses of issue of Loch Leven deben- 
tures and new capital, and a sum in reduction of goodwill ac- 
count, as well as the purchase and cancelling of 5,455 funding 
certificates, there remains £87,000, of which it is proposed to 
write off £20,CO0 for depreciation, leaving £67,440. The divi- 
dend on “ʻA” preference shares for 1906, and an interim divi- 
dend on 7 per cent. preference shares for 1906, have absorbed 
£15,000. It is now proposed to pay a final dividend on 7 per 
cent. preference shares for 1906; interest on funding certificates 
for the year 1906; 5 per cent interest on amounts paid up on 
conversion shares to December 515%, 1906; and a dividend of 7 
per cent. on the amounts paid up on the ordinary shares for 
the year 1906. "The balance to be carried forward is £34,548. 
During the year progress has been made with the development 
of the Loch Leven Power Scheme. Under the contract with Sir 
John Jackson, Ltd., referred to in the last annual report, the 
hydraulic portion of the work has to be finished by August 15th, 
1908, bv which date, under contracts made with several firms, 
all the generating plant should be installed in the power-house. 
By that date, also, the aluminium factory is expected to be 
erected and equipped. With a view to obtaining an increased 

roduction of aluminium prior to the completion of the Leven 

Vorks, the Board recently acquired a partiallv-developed water 
power at Stangfjord, in Norway, and took steps to develop some 
5.000 h.p. at Leven, which latter can be utilised without inter- 
fering with the progress of the main scheme. As a result, it 1s 
expected that the production of aluminium will commence in 
Norway in a few weeks’ time and at Leven in the autumn. 
The Board has also acquired the concessions for a water power 
of considerable magnitude at Orsieres, in Switzerland, and in- 
tends to proceed with the construction of the works without 
delay. The construction of a railway line to connect Orsieres 
with the main line of the Swiss Federal Railways at. Martigny 
has been commenced. To meet the expenditure on these exten- 
sions and other outlays. the share capital of the company has 
been increased Һу £600.000 bv the creation of 40,000 6 per cent. 
* A" preference shares of £5 each. and 40.000 ''1908 Conver- 
sion Shares" of £10 each. It is intended to allot the latter 
on June lith pro rata to the registered holders on that date 
of the 7 per cent. preference, ordinary, and existing conversion 
shares. In 1895, on the occasion of the acquisition Бу this 
company from the Société Anonyme pour l'Industrie de l'Alu- 
minium de Neuhausen of the English patents for the manufac- 
ture of aluminium, the latter company undertook to furnish 
to the British company detailed information as to the process 
then used at its Neuhausen works, and the British company, in 
return, undertook only to use such information in works in the 
United Kingdom or in the Colonies or Dependencies of the 
United Kingdom. The Neuhausen Company recently contended 
that the British company could not manufacture aluminium 
abroad without infringing the agreement. In view of the inten- 
fion to manufacture aluminium upon the Continent, an agree- 
ment was come to with the Neuhausen Company to end all 
outstanding provisions of the 1895 contract upon payment to the 
Neuhausen. Company of the sum of £100, and engaging for а 
maximum period of ten years from January 1st, 1907, not to use 
or permit to be used апу part of the Orsitres water power for 
the production of aluminium. 

BRUSH ELECTRICAL ENGINEERING CO.—'The annual 
general meeting was held last week. Lord Vaux of Harrowden, 


the chairman of the company, presiding. We gave the report 
in our issue of May 16th. With regard to the electrical engineer- 
ing department the chairman stated that very substantial pro- 
gress had been made in widening the markets for their steam 
turbine and reciprocating engine generating sets. Unfortunately 
the competition continued to be very severe, and it was ın- 
tensified by the free admission of Continental and American pro- 
ducts into our home markets, whilst, in addition, the producing 
power of English factories was in excess of the demand. The 
result was that a successful competitor more often than not had 
cause to regret his success, f.e., he took the work at too low 
a price. Consequently closer attention had been paid to foreign 
contracts, and a very gratifying measure of success had been 
met in this direction. Examples of the company's large steam 
and electrical plant were now in operation in South America, 
South Africa, Australia, New Zealand, India, &c. At the same 
time foreign work entailed greater risks, not only from the 
financial point of view, but also as regards the initial expense 
of obtaining the contracts. It was usually necessary in negotiat- 
ing important contracts for one or more of the company's re- 
sponsible officers to visit the country and to treat and settle 
on the spot the numerous details that come up for discussion. 
and in the event of non-success the expenses which had to be 
written off were very much heavier than 1f the work were beinz 
done at home. Without personally expressing any opinion as to 
the merits of the Tariff Reform programme, it appeared to him 
to be a little anomalous that English manutacturers by reason 
largely of foreign competition in their home markets should be 
compelled to seek a large proportion of their work abroad. With 
regard to the prospects of the immediate future, the demand 
for tramcars had largely fallen off, and it was especially in this 
side of their work that they were able in the past to secure ade- 
quate profits. It was hoped, however, that this would be more 
than counterbalanced by the manufacture of main line rolling 
stock. In going through the items in the balance sheet, the 
chairman made special reference to the reduction in the value 
of the company's investments from £170,534 to £164.522, and 
said it would be left to the decision of the shareholders as to 
whether any special steps should be taken to deal with the 
matter, in view of the fact that the auditors specially call at- 
tention to the large depreciation in the value of these. With re- 
gard to the closing of the Australasian branch, this had been the 
result of a visit of the Secretary to Australia, and although the 
branch had been orened in 1889. when the Brush Company ab- 
sorbed the Australian Electric Light, Power, and Storage Co.. 
the results had been unsatisfactory. Arrangements had now been 
made for carrving on the company’s business through agents. 
and although the volume of business would probably not be so 
great, yet there was every probability of the return being better. 
In the course of a discussion, the suggestion was made that a 
scheme should be formulated for the readjustment of the capital 
of the company, in view of the writing down of the value of 
the patents and investments. Mr. Emile Garcke expressed svm- 
pathy with the directors in the very troublesome time they had 
passed through. Until conditions in the electrical industry 
generally improved, he did not think that any electrical com- 
pany would secure the full profits to which they were entitled. 
German and American firms in Australia were able to compete 
very successfully, with British firms, by reason of subsidies 
which their shipping companies received from their Governments, 
and by reason of the various aids given by the respective Govern- 
ments, and were, in fact, increasing their agencies and stocks, 
whilst British firms were not able to exnand on account of theit 
small profits at home. He recommended a consideration of our 
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fiscal position to the shareholders, not as politicians, but as men 
of business. The company's patents had stood at a high figure 
for some years past, and the auditors had repeatedly called at- 
tention to the лу of writing them down, and this could 
only be done by an adjustment of the capital account. The 
chairman, in reply to the remarks of the shareholders, said that 
512.000 were due trom the Australian branch, mainly in the 
nature of debts, which were being collected by the company. 
Since December 31st, £2,400 had been received as a reduction of 
the amount, and there was good reason to suppose that other 
substantial sums would be recovered. ‘The stock would also be 
realised at the best possible price. With regard to the proposed 
readjustment of the capital account, the Board would give careful 
consideration to this during the next few months, for it was a 
proposition with which they were in entire sympathy. The 
report and accounts were tnen adopted. 

ELECTRIC TRACTION CO. OF HONG KONG.—The report 
for 1906 shows a net profit of £6,567. £6,000 has been allocated 
to depreciation, and the balance of £567 it 1s proposed to carry 
forward. During the year the weekly trattic receipts have, al- 
most without exception, shown considerable increases over the 
corresponding periods of 1905, and this progress is still being 
continued. In September’ last, a typhoon of exceptional severity 
visited Hong Kong, and, considering the widespread destruc- 


tion of life and property caused thereby, the company was ex-- 


tremely fortunate to escape with but slight damage. The 
Colonial Government assented, in the course of the year, to the 
tramway rights, held by the Hong Kong ‘Tramway Electric Com- 
pany, Ltd. (the Ordinance company), in which this company 
‘held all the shares, being transferred to this company. The 
Ordinance company, therefore, has heen wound up, and all rights, 
property, &c., are now vested in this company, subject to the 
charges thereon, constituting the security for the debenture 
holders. An application was recently made to the committee 
-of the Stock Exchange for an otticial quotation for the deben- 
tures. That body, however, before granting the application, 
requires certain alterations in the company's articles of asso- 
ciation. То effect this, an extraordinary general meeting is 
being called. 

LEAMINGTON AND WARWICK ELECTRICAL CO.—The 
report and accounts for the year ending December 3lst, 1906, 
shows that the capital expenditure during the year amounted to 
£13.801, of which 211.207 was incurred in connection with the 
electric tramways reconstruction and equipment, and 22,595 in 
connection with the power station and equipment for the supply 
of electricity. The funds necessary have been advanced by the 
British Electric Traction Co. The amount owing to the British 
Electric Traction Co. at January lst, 1906, was £66,344. This 
was reduced by the issue to that company of 5.174 ordinary 
shares at par, and the debt now stands at £28,035. To dis- 
charge this, it is proposed to make an issue of debentures. The 
balance of £900 d- nor cent. debentures, outstanding at the date 
of the last report, has been redeemed. ‘The working accounts 
show credit balances of £5,179 from traction and £208 from 
electric supply, and sundry receipts amount to £45. Deducting 
therefrom the administration and general expenses, amountin 
to £1,268, payments to the superannuation fund, £5 10з., an 
debenture and other interest, £114, there remains a balance of 
£4,044. To this has to be added the sum of £557 2s., brought 
forward from the last account, making a total amount available 
for distribution of £4,581, which the directors recommend should 
be applied as follows :—Amount to be placed to depreciation and 
reserve account, raising it to £4,000, £5C0; dividend on the 5 
per cent. cumulative preference shares, £120; dividend at the 
rate of 4 per cent. on the ordinary shares for the year 1906, 
£2,703; balance to be carried forward to next account, £1,257. 
The tramways have been satisfactorily operated during the past 
year. The receipts have increased by £2,598 over those of the 
preceding year, while the power and running expenses are £125 
less. Payments to local authorities and cost of repairs have 
increased, but these items of expenditure were low in the pre- 
ceding year, owing to the tramways being under reconstruction 
during part of the year. "The district 18 à residential one, and 
traffic is much affected by inclement weather, such as was ex- 
perienced towards the end of the year, which caused a falling 
off in the receipts. The number of visitors to Warwick in the 
summer did not reach the average of previous years, but there 
was 8 large influx during pageant week, when all available cars 
were run, and every advantage taken of the improved traflic. 
The supply of electricity has progressed during the year, and 
the number of installations connected at December 31st, 1906, 
was 58 exclusive of the tramway load, and is equivalent to 2.256 
8 c.p. lamps, compared with 1,549 8 c.p. lamps at December 31st, 
1905. There are now open 2:68 miles of double track, and 0°37 
mile single track. The number of passengers carried in 1906 
were 1,065,502, as compared with 708,202 in 1905. and the average 
receipts per passenger were 2`014., compared with 2164. 233,466 
units were generated, of which.180.471 were used for traction, 
and 17.984 sold to consumers. At the meeting on Thursday the 
report and accounts were adopted. 

METROPOLITAN AMALGAMATED RAILWAY CARRIAGE 
AND WAGON CO.--The net profit of 1906 amounts to £292.972, 
including £86,131 brought forward from last account. £100,000 
is to be placed to the reserve fund, and £95,292 carried forward. 


.given in our issue of May 23rd were adopted. 


NORTH OF SCOTLAND ELECTRIC LIGHT AND POWER 
CO.—The gross profit for 1906, including £69 brought forward 
from last account, amounts to £1,922. Deducting £1,654 for 
interest on debentures and outstanding loans, and £116 off the 
surplus account, there remains a balance of £151. Of this £50 
is placed to reserve for bad and doubtful debts, and the 
balance carried forward. ‘The lamps connected іп Montrose 
increased from 17,542 to 18.740, in Brechin from 15,019 to 
15.957, and in Inverness from 5,322 to 7,617. The quantity of 
electricity sold to private consumers was :—In Brechin, 88,984 
units; public lamps, 24,078; in Montrose, 115,516, public lamps, 
435,557; and in Inverness, where the company has just finished 
its first complete year of working, private consumers, 58,855 
units. 


ROSS ELECTRIC LIGHT AND POWER CO.—At the annual 
meeting held at Ross (Herefordshire), on Thursday, the report 
and accounts were adopted. The result of the year's working 
is the best on record. The report attributes the large increase 
in the units sold to the extensive use of Tantalum lamps. The 
net profit available for distribution is £196, and a 4 per cent. 
dividend on the preference shares was sanctioned. | 

SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE) СО. 
At the annual meeting on Thursday, the report and accounts 
Mr. Emil Garcke, 
who presided, in a very short speech referred to the improve- 
ment in the relations between the company and the various local 
authorities. 


London County Council Meter-Testing Fees.—We give in an 
advertisement this week an announcement that, subject to the 
approval of the Board of Trade, the London County Council 
proposes to prescribe the following scale of fees in respect of 
duties performed by the inspectors in visiting testing stations 
established in the county by undertakers under the provisions of 
special acts or provisional orders :—(1) For the first three testing 
stations or less in the same area of supply, a charge of £10 a 
year. (2) For each additional station in the same area, a charge 
of £2 a year. These are in addition to the revised scale of fees 
published on page 529 of our issue for February 21st. | 


Tramway Extensions at Buenos Aires.—The Review of the 
River Plate reports that the Electric Tramway Company has 
just opened up to public service a section of their No. .14 line 
running by Mendoza to the crossing with the Buenos Aires and 
Rosario Railway, ‘апа back by Boulevard Timbues, San Luis, 
and Libertad to the starting point. This line will ultimately 
run through Echesortu to the Barrio Vila, but at present there 


‚1з no crossing over the railway line, owing to difficulties with 


the railway company with regard to the expense of the working 
of the barriers and signals, but it is expected that these difficul- 
ties will be shortly overcome, when no time will be lost in 
completing the line. The company also proposes to extend, 
within the next few days, the service of No. 3 line, which at 
present runs between the Sunchales station and Boulevard Carlos 
Pellegrini, and will, in future, run from the Sunchales station 
through Wheelwright Avenue, Corrientes, Boulevard Carlos 
Pellegrini, round by the hippodrome and cemetery, returning 
by Calle Plata to the Sunchales station. | 


Coal-cutting Machinery.—The following table, taken from the 
Iron and Coal Trade Review, giving particulars of the number 
of kinds of coal-cutting machines employed in the collieries in 


.the Newcastle district, is given in the report of Mr. J. B. 


Atkinson, inspector of mines for that district :— 


Tons of coal 


Kiud of Machine. No. of Machine. Power employed. produced. 
Disc ..... ieu in 52 Compressed air ... 687,141 
КОСЕ Л 41 Electricity ........ 454,254 
Bar ........... 11 УЗ - 109,081 
Chain . T УЯ 61,843 
x duximus 9 Compressed air ... 13,233 
Percussive |... 16 Y Vi cis 62,703 
Total ... 129 Total ..... » 1,388,255 


Comparing these figures with those for the preceding year, 
there is an increase of 20 in the number of coal-cutting machines 
used, and of 316,519 tons in the quantity of coal produced. 
While the use of compressed air as the motive power for disc 
and chain machines is not extending, electricity as a motive 
power for these types of machines is being more used. 

The report, however, of Mr. W. Walker, inspector for the 
Yorkshire and Lincolnshire district, records that the number о? 
electrical coal-cutters has fallen from 96 to 94 during the year, 
but that the total quantity of coal obtained by electrical machines 
has increased by about 10 per cent. 
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RADIOTELEGRAPHIC CONVENTION OF 1906 


HE Select Committee of the House of Commons which is 
dosis the advisability or otherwise of Great Britain 
ratifying the Radiotelegraphic Convention of 1906, held a further 
sitting on Tuesday, when Mr. Cuthbert Hall desired to give 
evidence on certain points raised by previous witnesses. 

THE CHAIRMAN informed Mr. Cuthbert Hall that the committee 
had decided that they did not desire to hear any further state- 
ments whatever with regard to any of the delegates or con- 
versations that may have taken place between himself and the 
delegates. It would have been better had this evidence been 
ruled биф in the first instance, for it was quite outside the 
scope of the committee. Neither did the committee desire to 
hear any further statement from Mr. Hall as regards the effect 
of the ratification of the Convention upon the Marconi Co. Mr. 
Hall was requested to confine himself to evidence given in con- 
nection with the effect of the Convention upon Imperial interests. 

Mn. CUTHBERT HALL, after protesting against the committee's 
ruling, proceeded to discuss the statement put in by Sir Robert 
Hunter, solicitor to the Post Ottice, as to the position of the 
patent rights of the Marconi Co. under Clause 10 of the Post 
Office agreement, in the event of the company accepting the 
principle of intercommunication. Не first pointed out that the 
company's view that the patent position would be jeopardised 
if it were to accept intercommunication, was based upon the 
opinions of two eminent lawyers, Mr. Warrington, K.C., and Mr. 
Astbury, К.С. [ELECiRICAL ENGINEERING, April 18th, p. 705], 
opinions practically carrying the same weight as that of the 
law officers of the Crown. Не had had no opportunity of con- 
sulting the company's legal advisers as to Sir Robert Hunter's 
statement, but his own personal opinion was that at present the 
Government was not in a position definitely to pledge itself to 
the erection of stations not exempt from the obligation of inter- 
communication, as the apparatus suitable for communicating 
with Marconi stations would infringe the Marconi patents. His 
suggestion was that it was not proper for the Government to 
enter into a binding undertaking, the fulfilment of which de- 
pended upon conditions of patent-validity that had not yet been 
ascertained. Sir Robert Hunter in his statement seemed to think 
that the decision in the action by the Marconi Company against 
the De Forest Company in America only operated in the par- 
ticular State in which the case was tried, namely, New York, 
because the decision was the decision of a State Court. This 
being suggested, he (Mr. Hall) had cabled over to the American 
company, and had received the reply that the decision in 
question was effective throughout the whole of the United 
States. This decision, of course, had no legal effect outside the 
United States. He had further strong presumptive evidence that 
the Marconi patent was a good one. In order to prove anticipa- 
tion, it was not necessary for the De Forest Company to prove that 
the anticipation had taken place in the United States. Proof of 
anticipation in any part of the world would have sutliced to pro- 
tect the De Forest Company from the judgment which was de- 
livered against them. However, the De Forest Company cited the 
work of men all over the world, including Lodge in England, Popoff 
in Russia, Branly in France, and so on, as anticipations of Mar- 
coni's invention, yet, in spite of all this, the judge held, as he 
had already given in evidence, that Marconi was the first to de- 
scribe and the first to achieve definite transmission of intelligible 
signals by means of Hertzian waves. Sir Robert Hunter had also 
commented upon the fact that the Marconi Company had taken 
no action in any country outside the United States, and that 
thereby they had prejudiced their position with regard to their 

atents; he ventured to suggest in this connection that Sir 

bert Hunter was wrong in his premises and bad in his law. 
"The witness was of opinion that all other wireless telegraph 
companies were in the hands of very unsubstantial people hav- 
ing very little capital behind them and no business of any con- 
sequence, and he altogether dissented from the proposition that 
unless a man was prepared to fight other patents, he ought to 
be willing to abandon the protection which his own patent con- 
ferred upon him. Аз an instance of this contention. he men- 
tioned that the nominal capital of the Lodge-Muirhead Co. 
was only £10,000, a small part of which had been subscribed in 
cash, and although the capitalisation of the Amalgamated Radio- 
Telegraph Company was £500.000. only £57.500 had been sub- 
scribed in cash. When the action was taken against the De 
Forest Company in America, he was unaware of that company’s 
financial position, and the result had been that the Marconi 
Company had incurred an expenditure of about £20,000, and 
had been unable to collect a half-penny of damages or costs 
from the De Forest Company. The Convention, he considered, 
was a skilfully devised instrument for wrecking the Marconi 
organisation. Referring to the possibility of tracing operators 
who wilfully disobeyed the regulations. he mentioned an in- 
stance that happened quite recently to illustrate the difficulty 
of laying the blame in the proper quarter. The Marconi Com- 
pany had actually been written to by the Telefunken Company 
and asked to put right some dispute about a message with 
which the Marconi Company had no connection, whatever. If 


this sort of thing happened without general compulsory inter- 
communication it was a good forecast of the possibilities and 
ditticulties which would arise under the Convention. 

In answer to several questions by the Postinaster-General, Mr. 
Hall was unable to state whether an application for an injunc- 
tion against the De Forest Company to enforce the judgment 
had been refused. This was a very complicated matter, he 
said, and in view of future proceedings, he refused to discuss it. 

MR. ADKINS put several questions to establish the fact that 
although the Marconi Company regarded the Lodge-Muirhead 
and Telefunken systems as infringements of the Marconi system, 
yet no action had been taken in the matter. Mr. Hall replied 
that in no case did the business carried on by these two com- 
panies injure the Marconi Company, and that for the reasons 
already stated, no action had yet been taken. With regard to 
the agreement to inter-communicate with the Dutch station at 
Scheveningen, he said that the Marconi Company was in the 
position. to terminate the agreement in 1908, and the same 
applied to the agreement with the Argentine Government, should 
conditions be imposed, as the result of the acceptance of the 
Convention by the respective countries, which the Marconi 
Company could not accept. 

In answer to a question by the Postmaster-General, Mr. Hal! 
sald that the process at the Conference was to make the svs- 
tems in existence fit the Convention and not the Convention to 
fit the systems. It aimed at giving competition with common 
use; two things which were absolutely incompatible. 

Mr. CnHanLEs Bricut, F.R.S.E., gave evidence generally in 
support of the Convention, and based his opinion upon an 
analogy between wireless telegraphy and submarine telegraphy. 

This concludes the evidence to be placed before the Committee. 
which meets again next Thursday to consider its report. 


Tramway Workers’ Conference.—The seventeenth annual con- 
ference of the Amalgamated Association of Tramway and 
Vehicle Workers was recently held at Nottingham. А resolu- 
tion was passed which expressed the opinion that the Board of 
Trade should exercise more discretion in laying down the speed 
limit to be observed on difticult pieces of track, and further 
that every conductor should receive instructions in the use and 
effect of the brakes on the car, and that sanding apparatus 
should be workable from either end of the car. Another reso- 
lution dealt with the subject of brakes, and advocated the adop. 
tion of a type of brake which should be automatic and instan- 
taneous in action, and free from wires or other complicated or 
hidden mechanism. It was also unanimously agreed to levy 
the members of the Association for the purpose of financially 
assisting the candidature for local bodies of persons in favour 
of bettering the conditions of service of such of their members 
as were employed on municipal undertakings. The delegates 
also approved unanimously of the proposal of the Labour mem- 
bers to introduce a Bill for a national system of old-age pen- 
sions. 


Institution of Electrical Engineers.— The following is the result 
of the ballot for new members at the meeting on Thursday. 
Members: J. Hally Craig, 15, Greenfield Crescent, Birminz- 
ham; Ralph Davenport, Mershon, 116, West 85th Street, New 
York; A. J. J. Pfeiffer, The Calcutta Tramways Co., 1, Queen 
Victoria Street, Е.С. Associate Members: John Barnard. 
School House, Chaldon, near Caterham; Herbert Arthur Burson, 
St. Catharine’s, Ontario, Canada; Henry Codd, c/o Mrs. 
Gething, 24, Cambridge Road, Aldershot; George Herbert 
Eaten, ‘‘Strathdene,” Ashton-under-Lyne; Frederick William 
Gaskins, The National Telephone Co., Ltd., 160, Pilgrim Street. 
Newcastle-on-Tyne; Charles Gould, Estate Office, Trafford Park. 
Manchester; William Grant, 40, Keppel Road, Chorlton-cum- 
Hardy, Manchester; George H. Lofts, Town Hall, Devonport. 
Tasmania: William Lunn, 31, Richmond Road, Bayswater, W.: 
William Rostern Morton, 66, Palmerston Street, Moss Side. 
Manchester; Earl A. Petithory, Western Electric Co.. Ltd.. 
North Woolwich, E. Students: Ernest Henry Child, Trevena. 
Shawfield Park, Bromley, Kent; William Meggatt Dempster, 
5, Lilyville Road, Fulham, S.W.; Charles Howard Harvey. 4, 
School Cottages, Mayford, Woking; Murray Wood Martin, 250, 
West Regent Street, Glasgow; Joseph Vincent Rugeroni, Elec- 
tricity Works, King’s Bastion, Gibraltar. 

At the annual gencral meeting on Friday the following were 
elected :—Axsocinte Members: Ernest J. Aldworth, Assistant 
Engineer and Manager, Mandalay Electric Lighting and Tram. 
ways Co.. Mandalay, Burma; Horace W. Angus. Eccles Cor. 
poration Electricity Works, Patricroft, Manchester; James E. 
rown, National Boiler and General Insurance Co.. 2 St. Ann's 
Square, Manchester; Benjamin Davies, 150 Palmerston Road. 
Bowes Park, N.; Charles T. Eriksson, Tanganyika Concessions. 
Ltd., 50 Clements Lane, E.C.; Geo. M. Henderson, “West Sea," 
Montefiore Road. Hove; Harry V. Kilburn, Messrs. Greenwood 
and Kilburn, Durban, Natal; Percy Watson, 117 Cleethorpe 
Road, Grimsby. Students: J. А. Manners-Smith, Faradar 
House, Southampton Row, W.C.; Arthur V. Newman, 1 Dorset 
Villas, Dorchester Road, Weybridge: Arthur C. Rayment. Sta. 
tion Road, Great Shelford, Cambs.; Albert Smith, 149 Birkbeck 
Road, Beckenham. 
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MISCELLANEOUS BUSINESS NOTES 


ARMODUCT MANUFACTURING CO.—This company has 
purchased a freehold building site, some seven acres in extent, 
at Witton, Birmingham, where it is proposed to erect large new 
works, in which the whole of its manufactures will be con- 
centrated. 

APPOINTMENTS.—Mr. H. H. Haywood has been appointed 
lighting inspector to the Islington Borough Council at a salary 
of £150 a year, and Mr. D. J. Evans has been appointed assis- 
tant lighting inspector at a salary of £130. 

Mr. A. S. Black, chief assistant electrical engineer at South- 
port, has been appointed borough electrical engineer at a salary 
of £500 per annum. in succession to Mr. R. S. Downe. 

Mr. W. H. Moorhouse, the present manager of the Barnsley 
Tramways, has been appointed manager of the Llandudno and 
Colwyn Bay Light Railway. 

DISSOLUTIONS OF PARTNERSHIP.—The partnership 
between C. H. Twigg, W. Rogers, C. W. Cooke, and A. W. 
Rogers, carrying on business as electrical and gas fittings manu- 
facturers as the Standard Gas Fittings Co. at Beaumont Works, 
St. Stephen Street, Birmingham, has been dissolved, С. Н. 
Twigg retiring from the business. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c.— 
The Cowper Coles Metal Extraction Syndicate is to be wound 
up voluntarily. All claims should be sent in by July 1st to 
C. Hammond, Hayle, Cornwall, who has been appointed 
liquidator. 

ROYCE LIMITED.—This firm have appointed Mr. 
Mallett to represent them in the London and South-East dis- 
trict. Mr. Mallett for some years occupied the position of 
works manager of the electrical works of Messrs. Royce, and 
later acted as purchasing agent to the Company, and is there- 
fore fully conversant with latest practice with all branches of 
electrical engineering. His address pro tem is 7, Queens Gar- 
dens, Muswell Hill, London, N., to which all enquiries should 
be addressed. 

PERSONAL.—Mr. Stephen Sellon, of 36 Victoria Street, Lon- 
don, S.W., informs us that Mr. Ernest M. Sellon, M.I.E.E., 
who has been associated with him in business for some time, 
is now a partner in his practice, which will be carried on as 
heretofore, with the title of Stephen Sellon and Partners. 

Mr. R. P. Wilson, of 66 Victoria Street, Westminster, Lon- 
don, starts on a business trip to America shortly. | 


CATALOGUES AND PAMPHLETS RECEIVED 


ELECTRICITY SUPPLY LITERATURE.—The electricity 
department of the Loughborough Corporation has issued a 
"purchasing guide," placing before their consumers the names 
of local contractors, and giving prices of such articles as tan- 
talum lamps, retlectors, arc lamps, motors, heating and cooking 
appliances, &c., stating in most cases where in the town the 
apoaratus in question can be seen working. 

PAPER PINIONS.— British Insulated and Helsby Cables, 
Ltd., send us the latest edition of their catalogue of the 
“Prescot” noiseless paper pinions of their manufacture, to 
which reference was made in ELECTRICAL ENGINEERING, January 
líth, p. 136. 

TECHNICAL BOOKS.—Messrs. H. K. Lewis have issued 
a circular calling attention to the extension of premises in 
Gower Street occupied by their medical and scientific circulat- 
ing library, and have sent us a full catalogue of new books 
and new editions added to the library, which includes a 
number of works on electrical engineering. 

WALL SHEET.—Messrs. Bruce Peebles send us a new 
illustrated wall sheet, containing some well-executed repre- 
sentations of plant of their manufacture. The sheet is in- 
tended for hanging up in show-rooms of electricity supply con- 
cerns, &c., and will be sent to all bona fide engineers on 
application. | 


NEW COMPANIES 


A. C. SMITH.—This company has been formed, with a capital 
of £2,C09, to acquire the business of contracting electricians, 
&c., carried on by S. E. Smith and A. Smith, at 271 High Street, 
Lincoln. No initial public issue. 

WISBECH ELECTRIC LIGHT AND POWER CO.—Regis- 
tered with a capital of £25.000 to adopt an agreement with the 
National Electric Construction Co. to acquire the Wisbech Elec- 
tric Lighting Provisional Orders, 1901 and 1906. No initial 
public issue. First directors, W. B. Cowme, F. E. Stanley, 
and J. Т. Jervis. Registered offices, Queen Anne's Chambers, 
Westminster, London. 


* 


— — 


Wireless Telegraph.—-It is reported by the British Vice-Consul 
at Boulogne that the French Government has decided to estab- 
lish a wireless telegraph station near Boulogne, probably at 
Grisnez. 

The United States Government wireless telegraph station on 
Point Loma, Arizona, is now in operation. 


С. 8. 


_ principals. 


` son or by their solicitors. 


PARLIAMENTARY INTELLIGENCE 


LOWER THAMES TUNNEL RAILWAYS.—The second read- 
ing of this Bill has been deferred until June 6th. 

ELECTRIC LIGHTING PROVISIONAL ORDER (No. 2) 
CONFIRMATION BILL.—This Bill confirms the granting of 
an electric lighting provisional order to the Cork Rural District 
Council. There is a power of transfer to the Cork Electric 
Tramways and Lighting Co. 

ELECTRIC LIGHTING PROVISIONAL ORDER (No. 4) 
CONFIRMATION BILL.—This Bil, which has passed the 
examiners of standing orders, confirms the grant of a pro- 
visional electric lighting order to G. Balfour for the borough 
of Arbroath, with the stipulation that the powers shall be 
transferred to à company before being put into force. 

PROGRESS OF ELECTRICAL BILLS.—The London United 
Tramways Bill and the London and North-Western Railway 
Bil were read a third time, and passed in the House of 
Commons on Monday. 

In the House of Lords on Tuesday the Coventry Corporation 
Bil was read a third time and passed. 

The Lancashire and Yorkshire Hailway, the London County 
Council (Tramways and Improvements), and the West York- 
shire Tramways Bills, were read a third time in the House of 
Commons on Thursday. 

TRAMWAY PROVISIONAL ORDERS. CONFIRMATION 
BILL.—This Bill confirms tramway provisional orders granted 
by the Board of Trade to the Audenshaw Urban District 
Council (authorising the construction of tramways authorised 
in 1899, the powers for which have lapsed), Huddersfield Cor- 
poration (extensions), Leeds Corporation (extensions), Taunton 
Electric Traction Co. (extensions), and the West Ham Corpora- 
tion (extensions). All these extensions are quite small. 


NEW PUBLICATION 


Armature Construction. By H. M. Hobart and A. G. Ellis. 
(London: Whittaker and Co.) 15s. 


Three-phase Traction in America.—It is stated in The Electrical 
World that a contract has been placed by the Great Northern 
Railroad with the General Eleciric Company for four 100-ton, 
three-phase locomotives, each to be equipped with four motors, 
for use in the Cascade Tunnel. These locomotives, which will 
be geared and take current from an overhead system of 6,000 
volts, are designed for single speed with resistance control. The 
Cascade Tunnel is 1,440 feet long, and the grade averages about 
1:9 per cent, one end being about 240 feet higher than the other. 
If the results anticipated are obtained from the tunnel equip- 
ment, the entire Cascade Division of the Great Northern will 
be operated with three-phase locomotives, in which case loco- 
motives on down grade will recuperate power. The Cascade 
Division is 60 miles long, half being on an up-grade and half 
on a down-grade of 1°9 per cent. The tunnel now being equipped 
is near the summit of the division. 


New Century Arc Light Co.—In connection with the winding- 
up order of Mr. Justice Warrington, dated August 10th, 1906, 
tenders are invited for the purchase of :—1. The goodwill of 
the business carried on by the New Century Arc Light Company 
at Iliffe Street, Walworth Road, London, S.E., of electricians, 
mechanical engineers, and manufacturers and vendors of arc 
lamps and accessories, including the company’s rights and in- 
terests under certain British and American patents, and with or 
without, at the option of the purchaser, the benefit (so far as the 
same is assignable) of the agreements held by the company for 
the services for the remainder of a fixed term of three competent 
foremen. 2. The benefit of contracts and orders on hand (if 
any) at the date fixed for the sale. 3. The plant, machinery, 
tools, fittings, furniture, and other similar effects standing in 
the company's books as at the value of over £500. 4. The entire 
stock-in-trade of the company at the date of the sale, estimated 
at or about the cost value shown by the last stocktaking as on 
December 31st, 1906, viz., £2.559 18s. 7d. ‘Tenderers may at 
their option exclude items Nos. 2, 5, and 4 respectively from 
their offers, tendering only for the goodwill of the business and 
the patent rights and interests, and mav include or exclude the 
taking over of the agreements with the foremen. Tenders are 
to be sent to the Receiver appointed by the Judge, Mr. E. J. 
Palmer, of Finsbury Pavement House, London, E.C., on or 
before Monday, June 10th, 1907, and must be signed by 
The tenders will not be made public, but will be 
opened by the Master attached to the chambers of the Judge, 
at Room No. 298. Roval Courts of Justice, Strand, London, on 
Thursday, the 13th day of June, 1907, at 12 o'clock at noon, 
at which time the tenderers may, if they think fit, attend in per- 
Particulars and conditions of sale 
and forms of tender тау be obtained of Mr. E. J. Palmer, ог 
of Messrs. Stanley, Woodhouse, and Hedderwick, of Bank Cham- 
bers, 45 Ludgate Hill, London, E.C., sclicitors. 
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LONDON COUNTY COUNCIL ELECTRIC 
SUPPLY BILL 


HE debate upon the second reading of the London County 
Council Electric Supply Bill was resumed on Monday. We 
reported the previous debate in our issue for May 16th. The 
House had under consideration, of course, the amendment for 
the rejection of the Bill moved by Mr. Courthope on May 9th. 

Mr. Warn favoured the second reading because of the power 
of control granted by the Bill to the County Council. Although 
he was of the opinion that the Board of Trade was the cause 
of delay in regard to the supply of electrical energy in London, 
he was glad that the President of the Board of Trade was to 
move an instruction that the terms of any lease of the powers 
under the Bill were to be submitted to Parliament. 

"iR EDWARD CORNWALL said it was ditlicult to really under- 
stand what the present County Council proposed to do under 
the Bill, but the hybrid committee, such: ke understood, the 
Bill would be considered by, would be able to go into all 
matters of detail. He hoped the Bill would be read a second 
time, and so give an opportunity of arriving at a solution of 
the present position in London with regard to electric supply, 
which was most unsatisfactory. [f the Bill did not pass, for 
any reason, it would probably be necessary to develop the 
existing undertakings, by adding further small generating 
stations and substations, and this he regarded as a most un- 
satisfactory course. At the same time it would not be pos- 
sible to prevent such a development for all time, and, there- 
fore, the sooner a satisfactory and economical] scheme upon a 
comprehensive basis was prepared, the better. | 

Mn. САУЕ, on behalf of the districts outside the London 
County area, impressed upon the Government that these authori- 
ties were by no means in agreement with the Bill. 

Mr. KrARLEY urged the curtailment of the debate in view 
of the fact that the second reading was practically agreed 
to. The hybrid committee would consider all details, and the 
House would have a further opportunity of discussing the Bill. 

The Bill was then read a second time, Mr. Courthope's amend- 
ment for rejection being negatived. в - 

Mr. CovnTHoPE then moved that the Bill be committed to 
a committee of nine members, five to be nominated by the 
House, and four by the Committee of Selection. 

This was agreed to. 

Mr. Lrovp Georce then moved “That it be an instruction 
to the Committee that if anv power be conferred upon the 
London County Council to transfer or lease to any company, 
local authority, body, or person any of the powers, duties, or 
liabilities entrusted to it by this Bill, the conditions upon which 
such power shall be exercised shall be embodied either in this 
or а subsequent Bill.” 

This was also agreed to. 


Damage to Tramcars at Belfast.—.1se Corporation of Belfast 
recently took action to recover damages in a number of cases 
where, it was alleged, damage had been caused to tramcars by 
the careless driving of various horse vehicles. Six cases were 
tried before the Recorder's Court, four of which were dismissed 
on their merits. ln two cases a decree was given for the 
amount of damage done. 


Electric Welding and Eyesight.—The Departmental Committee 
on Compensation for Industrial Diseases, which has been sit- 
ting since July last, has just issued its report. Among injuries 
inquired into were cases of injury to the eyes from electric 
welding. The Committee reported that ''Cases of such injury 
have occurred, due to the intensity of the light produced in 
the process. We have had no evidence, however, that in- 
capacity, when it occurs, lasts for longer than a few days, and 
it appears that the injury can be easily avoided, and is, in 
fact, now avoided by the use of protective glasses by the work- 
men. In these circumstances there is, we consider, no valid 
reason for adding ıt to the schedule." 


— 


The Manchester Students’ Section of the Institution of Elec- 
trical Engineers.—The third annual report of the section records 
the holding of eight meetings and eight visits during the session. 
The average attendance at meetings was about 45, and for visits 
about 30. The membership of the section is now $13, a slight 
decrease from last session, chietly owing to departures of mem- 
bers to other districts. Upon the decision of the chairman of 
the Manchester Local Section from the four papers which were 
selected by the members from those read last session, the two 
"chwartz premiums of two guineas and one guinea respectively 
were awarded to Mr. W. Browning for his paper, “Some Notes 
on Electrical Conductivity," and to Mr. F. Shaw for his paper 
on “ Electric Lamps." A premium of £5 was also awarded to 
Mr. W. Browning by the Conncil of the Institution for his 
paper. The meetings were held by kind permission of the Man- 
chester Education. Committee and Principal Reynolds, at the 
Municipal School of Technology. 


A NEW CABLE CONNECTOR 


does accompanying illustration is a section of an ingenious 
form of cable connector, which has been brought out by 
Messrs. S. Н. Martyn апа Co. By means of this simple ap- 
pliance either temporary or permanent joints of a thoroughly 
sound nature can be made entirely without soldering, and the 
cabies can be connected or disconnected at any time by simply 
screwing or unscrewing, with an ordinary spanner, the end 
pieces of the connector, which are provided with hexagon 
heads for this purpose. Good conductivity is obtained by the 
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PART SECTION OF CABLE CONNECTOR. 


large contact surface, as every strand is held rigidly and 
actually in contact over a surface equal to about five times 
its own section. The joint is absolutely secure both elec- 
trically and mechanically, owing to the cone formation of the 
surfaces holding the wires and the combined locking action 
of the screwed end pieces at the cone faces and at their 
shoulder ends. | 


COUNTY OF LONDON. 


Blectric Lighting Acts and Orders. 


OTICE IS HEREBY GIVEN that the LONDON 

COUNTY COUNCIL proposes, subject to the approval of 

the Board of Trade, to prescribe the following scale of fees in 

respect of duties performed by its Inspectors in visiting Testing 

Stations established in the County by undertakers under the 
provisions of special Acts or Provisional. Orders :— 

(1) For the first three Testing Stations or less in the same area 

of supply, a charge of £10 a year. 

(2) For each additional Station in the same area, a charge of 

£2 à year. 

Any body or person desirmg to object to the proposed fees may 
do so by letter addressed to the Assistaut Secretary (Harbour 
Department) of the Board of Trade within one mouth from 
20th May, 1907. 

A copy of any such objection should also be sent at the same 
time to the Clerk of the Council. 


G. L. GOMME, 
Clerk of the London County Council. 
County Hall, 
Spring Gardens, S.W. 
97th May, 1907. 


TENDERS INVITED. 
CITY AND COUNTY BOROUGH OF BELFAST. 


Tramways and Electricity Department. 


COAL STORAGE BUNKERS AND ELECTRIC TRAVELLING 
CRANE, 
HE TRAMWAYS AND ELECTRICITY СОМ- 
MITTEE of the Belfast Corporation are prepared to receive 
Teuders for Coal Storage Bunkers and Electric Travelling Crane, 
for their Electric Station, East Bridge Street, Belfast. 

Specifications, with Forms of Tender and General Conditions of 
Contract, may be obtained from the undersigned on making a 
deposit of £l ls. for each Specification, Such deposit. will be 
returned on receipt of а bona.fide Tender accompanied by the 
Specification and General Conditions, 

The Corporation do not bind themselves to accept the lowest 
or any Tender. 

Sealed Tenders, endorsed ** Tender. Coal Storage Bunkers 
and Crane," Tramways and Electricity Department, must be 
lodged with Sir Samuel Black, City Hall, Belfast, not later than 
12 noon on Saturday, the 14th June, 1907. 

THOMAS W. BLOXAM, 
Acting City Electrical Engineer, 
Corporation Electricity Works, | 
Kast Bridge Street, 
Belfast. 
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SUMMARY 


TnE Fulham Borough Council is advised by its 
Electricity Committee to adopt Nernst lamps in pre- 
ference to incandescent gas lighting for those streets 
in which electric cables are already laid. We give some 
interesting photometric tests in this connection. 
(Page 950.) 

WE are able to publish full particulars of the agree- 
ment arrived at between the Paris Municipal Council 
and the Kiectricity Supply Companies in Paris, under 
which their concessions are extended to 1940. АФ thia 
date, all the buildings, mains, machinery and plant 
will become the property of the Municipality without pay- 
ment. The companies have to pay the City initially 
a minimum of £120,000 a year as royalty ; and this sum 
may be increased considerably, in accordance with a 
sliding scale, if the new company, which takes cver the 
companies’ concessions from 1914 to 1940, makes more 
than 6 per cent. dividend. There are other stringent 
Gonditions, one of which refers to the constancy of 
pressure and frequency. Penalties may be enforced ıt 
the pressure varies 3 per cent. above or below 110 volts. 
or if the pressure at any particular point of the netwerk 
rises or falls more than 14 per cent. The same limits 
of variation of frequency are imposed. (Page 950.) 


A snort article by Mr. G. Н. B. BERNARD discusses 
the protection of compound generators working in 
parallel, and points out the ineffectiveness of some of 
the elaborate arrangements sometimes used. (Page 
952. 

A DEMONSTRATION of the fireproof qualities of Pater- 
son patent cables was given last week at the works 
of Messrs. Johnson and Phillips. (Page 953.) 


DirricuLTIES have occurred in connection with the 
conversion to electric traction by the National Electric 
Construction Co. of the horse tramways in the city 
of Oxford. Owing to the very severe conditions ac- 
cepted by the company in its agreement with the Cor- 
poration, no financial house could be found to provide 

capital, and considerable modifications have been 
agreed to. (Page 954.) 


CONTINUOUS-CURRENT traction with separate loco- 
motives is to be adopted in the new Detroit River 
Tunnel in America. (Page 9541.) 


AN article by Mn. E. V. Snaw discusses a number 
of practical points of importance in running central 
stations, both in connection with the management and 
engineering departments. (Page 955.) 


Тнк PminapnkLPHIA ELECTRIC Compaxy employ а 
number of electrically driven automobiles for service 
purposes. А description of the garage and equipment 
is given on page 9506. 
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А SHORT account of the life and work of Huort, the 
half-forgotten Danish inventor of the self-exciting dy- 
namo, is given on page 957. 

SoME additional evidence as to the causes of rail 
corrugation is contained in some observations of the 
behaviour of the track on a portion of the Boston Ele- 
vated Railway. (Page 958.) 

Ат the invitation of Messrs. Dick, Kerr & Co. a visit 
was made on Friday last to Rugby, where the Oppor- 
tunity was given at the works of Messrs. WiLLaNs & 
Ковіхѕох of inspecting one of two 2,000 kw. turbo 
alternators recently completed for the Municipality of 
Sydney. (Page 959.) 

Tue Great Eastern Railway Co. have recently built 
а new generating station at Stratford for the supply 
cf their local power and lighting requirements. The 
station is a good example of modern cheap construc- 
tion, and possesses several unusual points of interest. 
(Page 963.) 

À COMPLETE electrical equipment has been installed 
at Brownlow Hill Workhouse, Liverpool. The results 
of werking point to a considerable saving in costs over 
the former arrangements, in which the laundry machin- 
ery was driven by a steam engine and the lighting was 
by gas. (Page 969.) | 

Tut paper read by Mr. J. T. Inwix at last Thurs- 
day's meeting of the Institution of Electrical En- 
gineers described a new type of polarised hot wire 
instrument which he has developed. The action of 
the apparatus depends upon the difference in heating 
of two strips or wires, one of which is traversed by the 
sum and the other by the difference of the current to 
be measured and a fixed current. The instrument is 
remarkably simple, and can be arranged for use either 
as an ammeter, voltmeter, or wattmeter for deflectional 
or oscillographic work. Mr. A. CAMPRELL, Mm. W. 
DvppELL, and Dn. C. V. DRYSDALE spoke in the dis- 
cussion. (Page 970.) 

WE are enable 


d to publish the report of Mr. Н. К. 
Hooper, 


one of the Local Government Board in- 
speetors, in reference to the Hammersmith Workhouse 
installation, and also the principal evidence given by 
Mr. James ÉxNntcur, the consulting. engineer to the 
Guardians, at the Local Government Board inquiry. 
(Page 974.) 


AT the annual meeting of Callender's Cable and Con- 
Struction Co. reference was made to exceptional efforts 
to foster the company’s business in the colonies and 
abroad. India, China, Japan. Burmah, South America. 
and Canada are among the places where there is direct 
representation, (Page 976.) 

хог “ Electrical Science ’’ will be found nctes on 
the “ Transmission of Röntgen Rays through Metallic 
Sheets," on ** The Current carried by Canal Rays.” In 
the papers abstracted in the '' Continental Section,” 
WAETZMANN demonstrates the production of objective 
combination tones in the singing are. А. 
enumerates the ‘ultimate’? spectrum lines of the 
more magportant metals.  Anganaw makes а new de- 


termination of the absolute sensitiveness of the ear. 
(Page 977.) 


DE GRAMONT 


Uxpnzn “ Electrochemistry ” is given a description of 
the Delef primary battery, and a process due to A. 
GERSTNER for coating electrotype moulds with silver. 
Two papers recently rend before the American Electro- 
chemical Society are abstracted, the first, Ьу К. C. 
SNowboN, on the eleetro-deposition of zine, and the 
second, by G. Gin, on the electrical reduction of titani- 
ferous iren ores. (Page 978.) i 

\ snort article describes some useful electrically- 
driven auxiliary tools which the Armorduct Manufae 


turing Company have introduced recently. (Page 
OTB.) 


AMONG those new patent specifications published last 
week, and abstracted in the current issue, is one by 
LacnMaNnn, which describes a process for the elece- 
trical welding together of flat sheet metal surfaces. 
SPENCE, of Glasgow, is the patentee of a system for 
the conversion of alternating to continuous currents by 
means of stationary inductive apparatus. A specifica- 
tion by PunGa deals with the speed control of single- 
phase motors, and another by FELTEN and GUILLEAUME 
describes a form of noiseless clectro-macnet for use with 
alternating currents. Among the applications for 
amendment are two by BANDER and the ELEKTRODEN- 
GESELLSCHAFT respectively, both patents of some im- 
portance, and relating to the manufacture cf metals 
from the rare earths. (Page 979.) 

A NEW track-laying machine has been introduced in 
America, by which a considerable saving in labour may 
be affected, and tracks of the standard American spiked 
type may be laid at a great speed. (Page 985.) 

Wx give in our Parliamentary Intelligence the names 
of the five members appointed by the House of Com- 
mons to serve upon the Committee which will con- 
sider the London County Council (Electric Supply) 
Bill. (Page 986.) 

Оск Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business, and other notes, and notices cf cata- 


logues, pamphlets, &e., received, will be found « 
pages 980-986. 


TnE new generating station of the Great Kastern 
Railway Co., described in our pages this week, is a 
good example of modern design in this branch of 
engineering. Although no figures as to capital ecst me 
to hand, there can be no doubt that the cost per kilo- 
watt installed must be satisfactorily low. Perhays the 
most unusual feature of the station is the combination 
of Galloway boilers with steam turbines, arranged 
lengthwise in the engine-room in order to economise 
space and use it to the best advantage. The unit 
system is adopted, one unit comprising three boilers, 
one turbo-alternator, one condenser and pumps, ore 


cooling tower, one switchboard panel, and, if neces- 
sary, one section of 'bus-bars. We might also р 
two-thirds of a boiler feed pump, since this item is the 
only piece of machinery which is not included in the 
unit*systemi Particular attention has been paid to 
automatic oiling arrangements, and there is scarecly 
a single oil-hole unprovided with mechanical oil supply. 
The switchgear also calls for remark, for the arrange- 
ment of the high-tension 'bus-bars in the form of a 
hollow reetangle surrcunding the switchboard in a ver- 
tical plane is somewhat novel. It might be noted also 
that in this switchboard we have a good example of 
what may be acecmplished without the use of com- 
plicated distant control switchgear: the whole of the 
switches are of the manually operated type, whose only 
disadvantage, in this case at any rate, is that they cal 
for somewhat muscular switchboard attendants. | 
HN 

Without much delay, the House of Commons has 
nominated five out of the nine members who are to 
constitute the Committee to deal with the Londen 
County Council (есіте Supply) Bill, and it is m- 
teresting to note that two of these, Mr. J. Nolan and 
Mr. W. W. Rutherford, were on the Committee which 
considered the Bill of 1906. The remaining four 
members are to be nominated by the Committee cf 
Selection. Presumably the Committee will now gt 
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to work very shortly, but with the certainty of there 
being no autumn session, we repeat the opinion ex- 
pressed last week that it is by no means certain that 
any definite result can be achieved this session. 
Further evidence of the opposition of the Borough 
Councils owning electricity undertakings is given in the 
suggestion by the Shoreditch Council that the County 
Council should consider the possibility of a combina- 
tion of these works, on the lines of that proposed by 
the electric supply companies, with a view of gaining 
the object aimed at by the present Bill. 


— ee 


PARTICULAR interest attaches to the details, published 
on another page, of the agreement between the Paris 
Municipal Council and the electricity supply companies 
of that city, as it is a case of the Municipal Council 
of a large city leasing its electricity supply pcwers, 
and is thus analogcus to the proposals of the London 
County Council in its Bill now before Parliament. The 
matter comes up, moreover, at an opportune moment, 
for the terms and general spirit of the agreement may 
be held up to our own Council as an example to be 
avoided. They show an almost entire disregard of the 
interests of the user of electric light and power, 
and of the importance of electrical power utilisa- 
tion in urban industries. In making the present 
agreement, the Paris Municipal Council has simply 
taken account of the fact that it has а mono- 
poly at its disposal, and that it should make 
the best monetary bargain in selling it. Conditions 
have been attached to the lease by which enormous 
sums have to be paid yearly to the City funds by the 
holders of the electricity supply concession, over- 
generous pension funds have to be provided for the 


workmen and employees, the company which takes over, 


the concessions is compelled to build two large generat- 
ing stations, and lay new mains in 375 miles of streets, 
and both the works and mains are to be handed over 
to the City in thirty-three years from the present date 
absolutely free of charge. The annual payment to the 
Municipality is to commence at £120,000, and is liable 
to increase yearly. It is evident that this tax upon 
the resources of the company must eventually be met 
by the consumer, and the burden will fall on the large 
power consumer, who may be called upon to pay 2:0d. 
per unit for his electrical energy up to the end of the 
period of the concession. Fortunately in London we 
need not fear such an unfair arrangement as this, for 
we have now broad-niinded business men cn our London 
County Couneil, who would not make the mistake of 
placing a tax upon a commodity necessary to the indus- 
trial community for the sake of obtaining large pay- 
ments in relief of the general rates. It is even doubtful 
whether Parliament would sanction such a proposal, and 
as any leasing agreement resulting from the London 
County Council's Electric Power Bill will have to be 
sanctioned by both Houses of Parliament there is a 


double safeguard. 
— -—-:- 


Tug evidence given during the Local Government 
Board enquiry into the expenditure incurred upon the 
construction of the new Hammersmith Workhouse and 
Infirmary does not form pleasant reading. We publish 
in another column the full report of Mr. H. R. Hooper, 
the Local Government Board inspector, upon the elec- 
trical installation, in connection with which it is al- 
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leged that there has been great waste of mcney. Fol- 
lowing this, we give the more important part of the 
evidence of Mr. James Enright, the Consulting 
Electrical Engineer to the Hammersmith Guardians. 


It will be seen that the responsibility for the 
large expenditure upcn the electrical installation 
is to be divided between the architect, the 


Guardians, and the Consulting Electrical Engineer. 
The architect in conjunction with the Guardians ap- 
pears to be responsible for at least one peculiar feature 
of'an electrical engineering character, which should 
undoubtedly have been referred to an engineering ex- 
pert. Then, again, the Guardians seem to have made 
independent arrangements with the contractor as re- 
gards the supply of fittings, acting entirely over the 
head of the consulting engineer, and so deliberately 
throwing away the protection for which they paid him 
a commission. On the other hand, it must be ad- 
mitted that, whatever may be the merits or demerits 
of the ‘‘ double-circuit ’’ system of wiring, about which 
there has been considerable vagueness throughout the 
enquiry on all sides, Mr. Enright has permitted an 
outlay for wiring which is certainly higher than should 
be necessary in a building of this character. The con- 
clusion to be drawn from the evidence, however, is 
that the chief fault, does not lie in overcharges for indi- 
vidual parts of the work actually done, although there 
have been some glaring examples of this, especially in 
some non-electrical details, but in the general un- 
businesslike and careless methods that have prevailed 
in giving out the work, and the absence of proper col- 
labcration by those responsible for the various depart- 
ments. 


The Paris Telephone System.—The French Administration of 
Posts and Telegraphs is about to take in hand an improvement 
of the Paris telephone system, largely as a result of the pres- 
suro brought to bear upon it by an association of telephone 
subscribers during the past three years. It is proposed to re- 
equip the existing exchanges on the common battery system, and 
to establish some new ones to bring the total capacity of the 
system up to about 200,000 lines. At present, however, only 
central battery signalling is in contemplation, and not central 
battery speaking, so that the existing trouble in connection 
with the large variety of subscribers' instruments in use will 
apparently not be removed unless there 1з some change in the 
plan. There is no doubt, however, that the alterations will be 
of some benefit to the service, as they will involve the addition 
of about 300 new junction lines between the exchanges, the 
establishment of a training school for operators, and a special 
staff of inspectors. 


City and Guilds of London Institute.—' The annual meeting was 
held last week at the Mercers' Hall, Cheapside, Lord Halsbury, 
chairman of the Council, presiding. ‘The report states that the 
drait provisions relating to the Imperial ‘Technical College at 
South Kensington had been approved by the Executive Com- 
mittee. Lord Halsbury pointed out that under the new régime 
the City and Guilds of London Institute would retain its dis- 
tinctive character, and, further, would be entitled to five mem- 
bers on the governing body ot the new Institution; The num- 
ber of candidates examined last session was about 1,000 in 
excess of the previous session, viz., 22,000. 


Single-Phase Traction in America.—The development of the 
single-phase traction in America is carried further by the con- 
tract of the Chicago, Lake Shore, and South Bend Railway 
Co., who are equipping seventy miles of railway by this 
svstem. The whole of this contract, amounting to £500,000, 
has been placed with the Westinghouse Electric and Manufac- 
turing Co., of Pittsburg. The power-house will contain, to 
begin with, three 3,000 h.p. Westinghouse steam turbines, 
three generators of corresponding capacity, together with the 
necessary switchboard apparatus. There will be thirty-one 
large cars, each equipped with four 100 h.p. alternating-current 
single-phase motors, giving 400-h.p. capacity to the car. These 
cars will be equipped with the Westinghouse multiple unit 
system of train control. (See ELECTRICAL ENGINEERING, April 
4th, р. 593. 
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ARRANGEMENTS FOR THE WEEK 
(TO-DAY), THURSDAY, JUNE 6th. 


Royal Soctety. 

4.30 p.m. Meeting at Burlington House. Among the 
papers to be read are the following :—(1) ` The 
Mechanical Effects of Canal Rays,” by A. A. Campbell 
Swinton, communicated by Sir William Crookes; 

(2) * On the Velocity of Rotation of the Electric Dis- 
charge in Gases at Low Pressure in a Radial Magnetic 
Field,” by Prof. H. A. Wilson, F.R.S., and G. H. 
Martyn. 


Röntgen Society. 


8.15 p.m. Ordinary General Meeting at 20 Hanover Square, 
London, W. Paper to be read :—‘‘Some Recent ln- 
vestigations in Connection with Crookes Tubes,” by 
A. A. Campbell Swinton. 


ELECTRICITY v. GAS FOR STREET LIGHTING 
AT FULHAM 


HE Electricity and Lighting Committee of the Fulham 
Borough Council have presented a report to the Council on 
this question, from which we take the tollowing :— 

We beg to report that we have gone very carefully into the 
question of the public lighting of those streets in the borough 
at present lighted by flat-flame gas burners, viz :—1,150 one- 
burner lamps, 8 two-burner lamps, and 3 three-burner lamps. 
The Borough Electrical Engineer has submitted several tull 
reports on the subject, together with a proposal made by the 
Gas Light and Coke Company to convert these lamps to incan- 
descent gas lighting, provide the necessary capital and spread 
repayment over a period of five years; and also to light, extin- 
guish, clean, repair, and maintain sam. 

Before agreeing to alter the whole of the flat-flame lamps to 
incandescent gas, we carefully considered a report from the 
Borough Electrical. Engineer strongly advising that the gas 
lamps on the line of existing cables should be changed to electric 
Nernst hghting. There are 134 one-burner lamps and 1 three- 
burner lamp which could be thus converted. We inspected 
sample lanterns as in use at Barnes for Nernst lighting and as 
at present in use in the Borough, and also a lantern specially 
designed by the Borough Electrical Engineer. We were of 
opinion that the latter was the most suitable, and a pattern 
lamp has been erected in Kelvedon Road, with the most satis- 
factory results. ‘The annual cost of the Nernst lamps is 
Жз 7s. d., as compared with £3 4s. Td. for incandescent gas 
amps. 

We have obtained samples and tenders from several makers of 
up-to-date lanterns in copper, and copper and tin, all specially 
designed for incandescent gas lighting, and we have also ob- 
tained from several makers estimates for converting the Coun- 
cil's existing lanterns in order to make them suitable for incan- 
descent gas lighting. The 16-inch copper and tin lantern as 
made by Messrs. Edgar, of Hammersmith, appeared to be the 
best of those submitted. We accordingly had one erected in 
Darlan Road, together with one of the Council's converted lan- 
terns. From personal observations we find that the 16-inch 
Edgar lantern gives a far better light than the converted lan- 
tern, and, having regard to the cost of the alteration and the 


unsuitable condition of a large proportion of the existing lan- 
terns, we decided to recommend the adoption of the 16-inch 
Edgar lantern, the price ot which, erected complete, 15 
£1 8s. 10d., including the removal of old lantern. 

During our consideration of the matter the Gas Company 
very kindly offered to take photometric tests of the various 
types of lamps. As this would naturally prove of valuable 
assistance to us we arranged for tests to be made, and the Gas 
Company's representatives attended with their instruments. 
From the result of these tests we find that while the incan- 
descent gas mantle gave, if anything, more light immediately 
round the post, it had not the same distributive or penetrative 
power as the electric Nernst lamp, which showed up to great 
advantage. Тһе details of these tests are as follows :— 


| 
| 
ing | Position of Lamp. 


| 
| ]lluminat- 
Distance Angle. pai i 
| ing. j 
| power, 
a NE 
Candles. | 
11'7" =139” N 30 |149 116 Parson’s Green Lane bv 
‘Lamp | fixed | about five| Station 
years, 
18' 3” 22319" ..; 20 | 2471 93 . Beaconsfield Road end 
of St. Maur Road 
| ELECT RIC Anc. 
35'5" —495" |... 80 |14'35| 1170 | Fulham Road: opposite 


| St. Maur Road 


NERN|ST LAMPS. 
| (Opal Globe.) 
19° 105” = 238:5” 20 | 23°95 112 Kelvedon Road: 2nd 


from Fulham Read 
10'772127"7  ..| 35 |1705 83 | Ditto do. 
(Clear Globe. ) 
20’ 3” = 243"  ..! 20 |182 200 Kelvedon Road by Kel- 
| vedon Hall 
11'4"—136"  Á.., 35 |161 106 | Ditto do. 


INCANIDESCE NT Gas Lamps. 


aie 
| 


16 3" = 195” 20 |218 90 : Darlan Road: new 16" 
| | | lamp 

.9'8'—116"  ..|1 35 |1575) 81 Ditto do. 

1,3" -183" 1. 20 |246 | — 62 | Do. Converted 14” lamp 

9'2"-110"  .., 35 |189 | 


50:5 | Ditto do. 


The following Councillors were present during the tests :— 
Messrs. Cook, Heathinan, Corbin, Soper, Sainsbury, Jannaway, 
and Dodimead, and the Electrical Engineer, Mr. Fuller. 

As a result of these tests, and of our consideration of the 
whole question, we are of opinion that all the gas lamps on the 
lines of existing cables should be converted to electric Nernst 
lighting, and that the type of lantern designed by the Electrical 
Engineer should be adopted at an estimated inclusive cost of 
37s. 6d. per lamp. The total estimated cost for the 155 lamps 
is £582, viz. :—£253 2s. 6d., chargeable to Public Lighting 
Account, and £528 17s. 6d. chargeable to Electric Lighting 
Account. | 


ELECTRICITY SUPPLY IN PARIS 


N our issue of March 28th we published the general 

terms arrived at between the Paris Municipal Council 
and the Electrice Lighting Companies with regard to the 
future of the electricity supply in Paris. We have now 
the full text of the agreement before us, and are there- 
fore able to make our readers acquainted with its provi- 
sions in greater detail. It will be remembered that the 
dates at which the concessions of the six Paris elec- 
tricity supply companies would expire were from April 
8th, 1907, to December 13th. 1908. As each conces- 
sion reached the end of its allctted period, the distri- 
buting network of the company in question would have 
become the property of the Paris Municipality, while 
the generating station remained the property of the 
Company. As the Paris Municipality had not provided 
new generating stations to take over the load at the 


expiration of the concessions, it was evident that some 
compromise would have to be arrived at to provide for 
a continuity of supply. Тһе following are the chief 
terms of the agreement :— 


A new company has been formed, called the Compagnie 
Parisienne de Distribution d’Electricité. This company will 
take over the business of all the existing companies on January 
lst, 1914, and the concessions are to be prolonged until June 
30th, 1940, unless the Municipal Council decides to terminate 
them under certain conditions on or after June 50th, 1924, on 
giving two vears’ notice. The new company is to have a 
capital of 50.000,000 francs (£2,000,000), the directors and 
manager are to be of French nationality, and it is to limit 
its business to the supply of electricity in accordance with 
the present agreement. On its side the Municipal Council 
undertakes to grant no further concession for laying elec- 
tricity supply mains in the streets. 
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The company is to erect two new generating stations, one 
in the south-west, and the other in the north of Paris, and 
both are to be on the banks of the Seine, and connected to 
a railway line. ‘These stations are to be ready to supply current 
by January lst, 1914, and the capacity of each is fixed pro- 
visionally at 25,000 kw. If necessary, however, the capacity 
of the power-house in the north of Paris is to be increased 
to 50,000 kw., but the city reserves the right of substituting 
energy derived from a water-power station for this extension. 
The two new works will generate two-phase current at 12,300 
volts, and a frequency of 42 cycles per sec., and the current 
will either be converted to low pressure continuous current in 
substations, or transformed down by static transformers. Two 
of the existing companies have at present five-wire networks 
and two three-wire networks, and the supply to these is to 
be continued on the same systems, while the networks of the 
remaining two companies are to be supplied with alternating 
current as at present, as are also the parts of Paris which are 
not central. In all cases the pressure at consumers’ terminals 
is to be 110 volts, except when high tension supply is given. 

The network as it existed on January lst, 1906, is to be 
extended by 375 miles of secondary network, 625 miles by the 
end of 1909, then 624 miles per year up to the end ot 1912, 
and the remaining 125 miles, as required by the Municipal 
Council, before 1920; and the first extensions are to be, so 
far as possible, in districts not yet supplied. There are at 
present some 3,000-volt feeders, and, until these are replaced, 
arrangements are to be made to supply them through transformer 
substations from the 12,500-volt mains. 

From April 1st, 1908, the companies may not refuse to con- 
nect up a consumer, and any alterations to consumers' installa- 
tions owing to the change of system are to be made at the 
expense oí the companies. In addition to the extensions to 
the network already mentioned, the companies are to lay dis- 
tributing mains in every new street within a year of its 
adoption by the Municipality if it is not more than 100 metres 
(028 ft.) away. If the distance is greater, the cost is to be 
borne by the owners of the new road, and the same is to be 
the case when connections are requisitioned outside the supply 
area. АП these consumers are to be supplied at the standard 
tariff. The 375 miles of new mains above referred to are to 
be taken to mean 375 miles of street, and not of cable; but 
where cables are laid on both sides of the road, they are 
reckoned as double the distance. All mains are to be under 
the footway, except at street crossings; and. when mains cross 
streets with cement foundations or tramways, the arrangements 
are to be such that the cables can be replaced without opening 
the street if this is possible. Services are not to cross streets 
without the express sanction of the Prefect of the Seine. 

The companies are to pay the Municipal Council a large sum 
every year for their concessions (nominally as a rental for 
the distributing system that becomes the property of the 
Municipality). This sum is fixed initially at 10 per cent. of 
the gross receipts of the company from sales of current (less 
the receipts for current supplied to the «ity itself, which is 
paid for at a reduced rate). This payment is to be incieased 
up to a possible 25 per cent. on a sliding scale; if the com- 
panies’ revenue in any succeeding year is more than 10 per 
cent. in excess of that in 1908, an extra 2j per cent. of the 
gross receipts is to be paid for every 10 per cent. increase 
in revenue. In no year, however, is the payment to the 
Municipality to be less than 3,000,000 francs (£120,000). 

After 1914, the new company which takes over the business 
is liable to pay a still larger sum. If, after paying interest, sink- 
ing fund, legal contributions to reserve fund, &c., and the 
above percentages as royalties to the City, the net profits permit 
a dividend of 6 per cent., one-twentieth of the balance left 
after paying this dividend is to be paid to the Municipality, in 
«ddition to the percentages already named. If the dividend 
exceeds 7 per cent. one-tenth of the balance is paid to the Muni- 
cipality ; if it exceeds 8 per cent., one-fifth of the balance goes as 
supplementary royalty; if it exceeds 9 per cent., this supple- 
mentary royalty is increased to 30 per cent.; and, after a 10 per 
cent. dividend has been paid, the Municipality is to 1eceive half 
of the residue. 

The companies may fix their own tariffs, under the condition 
that they are not above the following maxima :—From 
November Ist, 1907, to December 3lst, 1918, 70c. (6°7d.) per 
kilowatt-hour for lighting; 30c. (2'94.) for other purposes. 
From January lst, 1914, 50c. (48d.) for lighting, and 30c. 
(29J.) for other purposes. А reduction of 25 per cent. is to 
be made to consumers taking supply at the primary pressure. 
Consumers who on January 15, 1907, were paying 75c. (72d.) 
per unit, are on November 1st, 1907, to have the rate reduced 
to 67 5c. (65d.); those paying 70c. (6'/d.) are to have a re- 
duction to 65c. (62d.); those paving 65c. (52d.) are to 
have a reduction to 62°5c. (6d.), and none of the present prices 


| facto the property of the City. 


below 62'5c. (6d.) per unit are to be raised. From January 
lst, 1914, the maximum price to these consumers will be 50c. 
(48d), as above mentioned. The clause to prevent preferential 
charges is worded as follows :—‘‘ When reductions on the maxi- 
mum price are allowed to a consumer, the company must extend 
the same benefit to all consumers placed under the same con- 
ditions as regards power, time-table (horaire), and consump- 
tion.” 

The companies undertake to retain in their employ any em- 
ployees or workmen who have been with them since January 
lst, 1906, and who are not earning more than £28 a month, 
and the conditions of employment are to be at least as ad- 
vantageous as those of municipal workmen of the same class. 
No examination is to be made a condition of passing from one 
class to another. The companies will also take over the em- 
ployees of the municipal electricity works under similar con- 
ditions. The companies are to recognise the workmen’s Trade 
Unions, and are to allow holidays (without salary) to the 
permanent delegates of these unions on request. 

To provide for old-age pensions, a sum is to be deducted 
from the salary of each workman, similar in amount to the 
sum that is deducted in the case of municipal employees. 
To this the companies must add 7fr. 50c. (6s.) per month, and 
invest the money in the National Savings Bank, from which 
the workman may withdraw it when he leaves the service. 
In the case of other employees, similar deductions and invest- 
ments are to be made, but the companies’ contribution is to 
be 7 per cent. of the employee's salary. Workmen and other 
employees already in the service of the companies are to 
obtain a still further advantage, for the companies have to 
make up their pension investment in each case to the amount 
it would stand at if the above payments had been made 
regularly since the man's engagement—that is to say, they 
have to pay the men's share of the contribution during these 
years, as well as their own. This applies to employees „earning 
up to £16 per month; for those earning from £16 to £28 a 
month, the companies pay into the pension fund 8 per cent. 
of the sum they have earned in salaries since the start of 
their engagement up to cate. 

If by a new method of generation or distribution, or ‘‘by 
the new utilisation of any forces," a saving of at least 20 
per cent. can be effected in the total costs (including capital 
charges), a reduction in the mazimum tariff prices already 
quoted is to be made, equal to half this saving. Should the 
company refuse to apply these new processes, the city will 
have the option of supplying the company with current at a 
price equivalent to the company’s own costs as above. 

Regulations as to constant pressure and frequency are em- 
bodied in the agreement, and are far more stringent than 
those laid down in our own Board of Trade regulations. The 
pressure is never to be more than 3 per cent. above or below 
110 volts, and at any particular point of the network it is not 
to vary more than 14 per cent. above or below the mean at 
that point. That is to say, at the worst point of the network 
for pressure regulation, the pressure must always be between 
1067 and 1099 volts—a very difficult condition to fulfil in 
practice. The frequency is not to vary more than 3 per cent. 
up or down. 

In addition to all these restrictions, it is laid down that no 
work may be done without the plans having received the 
approval of the Prefect of the Seine, and all work is to be 
done under the control of the Municipality. The company 
is regarded practically in the light of lessee of the whole 
undertaking, including the new work it executes itself, and all 
buildings, machinery, plant, mains, or other material charge- 
able to capital account is to be acquired and paid for Ьу the 
company in the name of the Municipality, and becomes tipso 
All work is to be done under 
the control of the City authorities, who have the right ‘‘to 
exercise the most complete control from the technical, ad- 
ministrative, and financial point of view for the execution 
of the clauses of the agreement." Accredited municipal officials 
are to have free entry into the company's generating stations, 
substations, and establishments, and have the right to demand 
the production of various documents. "There will also be а 
“Commission of Control," consisting of six municipal coun- 
cillors, à number of members chosen by the Prefect of the 
Seine from among technical men, representatives of the elec- 
trical industry, the Chamber of Commerce, associations of 
consumers, oflicials, &c., and two representatives of the com- 
pany. The expenses of this Commission, up to £2,000.a 
year, are to be borne by the company. 

On June 30th, 1940, the city will enter into possession of the 
entire machinery, plant, buildings, mains, and the whole busi- 
ness of the company without апу payment to the company, 
which will therefore have to establish a sinking fund to рау 
off the entire capital by that date. 
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It is, however, to be at the option of the City to acquire 
the undertaking on June 30th, 1924, or at any subsequent date, 
on giving two years’ previous notice. In this case, the City 
will have to pay to the company the balance of any capital 
not yet paid off by the sinking fund, or they may, if they 
preter, pay a yearly sum as sinking fund to the company 
suflicient to pay off the remainder of the capital with 4 per 
cent. of interest by June 30th, 1940. In addition to this, if 
the Municipal Council avails itself of its power to acquire 
the undertaking before 1940, it is to pay the company an 
annual sum equal to the net annual profit averaged during 
the three years preceding the sale, and this payment is to be 
made yearly for half the number of years between the date 
of the sale and 1940. 

Three copies of all agreements with consumers are to be 
drawn up; one is to be kept by the consumer, one by the 
company, and the third is to be delivered to the Municipality. 
The consumer will be charged the price of stamping these 
agreements. The company may demand from consumers a 
guarantee that their consumption will be above 400 hours per 
year for commercial purposes, and 75 hours per year 
for domestic purposes, calculated on the power at 
which the meter is rated, this power being chosen by the 
consumer. The former guarantee will be reduced to 300 hours 
when the consumer's premises close at 8 o'clock. Supply to the 
Municipality is to be given at 30 per cent. lower rate than 
to ordinary consumers, and 35 per cent. in the case of instal- 
lations which, by their method of working, cannot occasion 
any unbalancing of the three- or five-wire system (meaning 
presumably installations with their own balancing transformers). 
In estimating the power supply for public lighting, meters will 
not be used, but the energy consumed will be calculated from 
the power of the lamps and the number of hours they burn. 
The price for public lighting is to be reduced to 25 centimes 
(24d.) per kilowatt-hour after midnight. 

The company is to lay service mains free to the front of 
the consumers’ premises; thence, to the main fuse or trans- 
former, the connection is to be at the cost of the consumer 
according to a regular tariff from 50c. (4:84.) to 2f. (1924d.) 
per month, according to the size of the meter (from 0°3 kw. to 
20 kw.). The company may not do any house wiring or manu- 
facture apparatus for this purpose, nor may they give pre- 
ference to any installation firm either by advice to the con- 
sumer or otherwise. 

As the majority of the houses in Paris are let in flats, a 
complicated set of regulations is included in the agreements 
for the internal service wires, &c. These are to be erected 
at the cost of the owner of the house, by their own con- 
tractors, subject to the technical control of the company and 
municipal regulations. The company, however, will have the 
right to put in these internal service cables free of charge, in 
which case the work is to be put out to public tender among 
contractors recognised by the Commission of Control. The 
owner of the property will then have the option of buving 
these services from the company at 20 per cent. over their 
cost, or the company may charge rental for them to the con- 
sumer, viz., from 1f. (9°6d.) to 6f. (4s. 91d.) per month (ассога- 
ing to the size of the meter) for the ordinary internal con- 
nection, and from 2f. (192d.) to 12f. (9s. 7d.) per month 
(according to the size of the meter) for rising service mains. 
These charges are, however, to be reduced by 50 per cent. if 


there are more than three consumers on one rising main. 
They are only fixed provisionally, and may be subsequently 
revised by the Commission of Control. Тһе consumer will 
then be paid back any excess payment that he has made during 
the first year if the prices are reduced more than 20 per cent. 

The consumer may purchase his own meter, in which case 
it must be approved by the Prefect of the Seine and the 
company, and meters must be tested, sealed, erected, and 
maintained by the Company. If the Company supplies the 
meters, the type must also have the approval of the Prefect 
of the Seine, and a monthly rental may be charged, from 
75c. (7'24.) per month for а 0'3 kw. meter, up to 5f. (4s.) per 
month for a 20 kw. meter. An extra charge of 30c. (2°9:1.) 
per month may be made in the case of two-rate meters. In 
the case of meters owned by consumers, about one-third of 
these prices is chargeable by the company for maintenance. 
Either the consumer or the company will have the right to 
appeal to the otticials of the Prefect of the Seine to have a 
meter tested. lí a consumer has asked for the test, he will 
be charged for it if the meter is correct, or if it is too slow; 
but if the meter is too fast, the company will have to pay. 
If the company has démanded the test, the fee for it will be 
charged to them. Meters may be bought by the consumers 
from the company on similar terms as in the case of the in- 
ternal service wires, or they may be paid for by monthly 
instalments extending over five years in the form of ап in- 
creased rental. The tenants in premises of a smaller rental 
value than £20 in which there is already a rising main and 
internal service mains will be privileged to receive their meter 
free, and no charge is to be made for connecting them up. 
subject, however, to a small payment in advance being made 
for current or to a guarantee being given by the landlord. 

The company will have the right to impose repulations to 
prevent a consumer's installation. from affecting other con- 
sumers, particularly to prevent a switching on or off of large 
loads suddenly. In addition, there will be municipal wiring 
regulations. The company may ask for a payment in advance 
on connection, of 20f. per kilowatt rating oí the meter 
in the case of ordinary installations; and if the installation 
is for commerciaf or industrial purposes, and the size of the 
meter exceeds 1:2 kilowatt, the sum paid in advance may be 
501. (£2) per kilowatt. 

The company will be allowed to interrupt the current two 
days a month in order to make insulation tests or to make 
alterations on the network. The days on which these inter- 
ruptions are made must vary at different parts of the aet. 
work, and they must be fixed in advance, and the consume s 
must be warned. The stoppage of supply must not last longe: 
than from 9 a.m. until 5 p.m. during the winter (fromm 


` October to March), or from 7 a.m. until 5 p.m. during the 


summer (April to September). In the case of power con- 
sumers, the interruption must be on Sundays, except in case 
of emergency. 

If there are any irregularities in pressure beyond limits 
already mentioned, and the company has been informed of it. 
а fine of 10f. per district (arrondissement) and per day wil! 
be made for every subsequent irregularity in pressure during 
the following three months. The fine will be doubled, tripled. 
&c., if the irregularity exceeds the double, triple, &c., of the 
amount allowed. The same rule is to hold in the case of 
irregularities in frequency. 


THE PROTECTION OF COMPOUND GENERATORS WORKING IN 
| PARALLEL | 


Ву G. Н. В. Bernard 


HEN a number of compound generators аге 
required to work in parallel, feeding common 
’bus-bars, it is usual to protect them by means of an 
overload and reverse current cireuit-breaker on one 
pole and an overload-breaker on the other. The object 
of this article is to show that equally good protection 
is afforded by the use of one circuit-breaker only. 
Let us first consider that side of the armature to 
which the series coil is connected. We see at once 
that since one terminal of each coil is connected to 
the equaliser, and the other to а ‘bus-bar, all the 
coils are in parallel, and form part of the external 
circuit, so that the current in one series coil cannot 
7 


reverse unless the current in all the others reverses. 
Hence a reverse current circuit-breaker is useless if 
connected between the series coil and a ‘bus-bar. А 
little consideration will show us that an overload cir- 
cuit-breaker so connected is equally ineffective. Since 
the coils are in parallel, and form part of the external 
circuit, the current in each coil is a definite proporticn 
of the total 'bus-bar current, and is quite independent 
of the current in its armature. To prevent any one 
coil taking an undue share of the 'bus-bar current, it 
is only necessary to adjust the resistance of each 
series coil. bv means of a series resistance if neces- 
sary, so as to make the voltage drop from equaliser 
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to 'bus-bar, when full-load current flows in the -coil, 
the same for each machine. When this is done, one 
coil, can only be overloaded, if the others are equally 
overloaded, so that either none of the series coils, or 
all simultaneously, should be diseonnected from the 
'bus-bars. ‘The only exception to this rule occurs when 
one series coil and the 'bus-bar to which it is connected 
are simultaneously earthed, and in this case no current 
would -flow through a cut-out connected between coil 
and 'bus-bar. But the principal reason why а cut-out 
is useless if connected between series coil and "bus- 
bar is that, should the series coil of any generator be 
disconnected from the 'bus-bar, its armature would 
still be in parallel with the remaining armatures, and 
since its voltage weuld at once tall considerably, due 
to the loss of its series excitation, a heavy reverse 
current would flow through the armature, and since this 
would act as an additicnal load on the other generators, 
already overloaded by the amount of the current pre- 
viously supplied by the affected generator, the 
result would probably be a total shut down of the 
station. We thus see that a cut-out between the series 
coil and ’bus-bar is not only not necessary, but might 
even, under certain circumstances, be actually dan- 
gerous. It is clear, therefore, that a cut-out on the 
series coil side is unnecessary. 

We next turn our attention to the protection of the 
other pole of the generators. It is obvious that a re- 
verse current circuit-breaker is necessary to discon- 
nect from the bars any generator whose voltage falls 
below that of the others, since the reverse current 
which consequently flows adds to the load on the 
remaining machines by an amount equal to the sum 
of the normal output of the affected generator and 
the reverse current flowing in its armature. 

We nest have to consider the advisability of making 
the circuit-breaker operate on overload as well as on 
reverse; always bearing in mind the essential considera- 
tion that unless the breaker disconnects from the 
bars the cause of the overload, as well as the gene- 
rator to which it is connected, it is worse than useless, 
inasmuch as by cutting out one generator it increases 
the overload on the remaining machines, and the entire 
station will in all probability shut down. The chief 
causes to which an overload on the armature may 
be due are the following :— 

(1) The steady load on the station may be too great 
for the generators connected to the bars. Ав explained 
nbove, an overload-breaker on each machine would be 
no proteetion to the station, and by running up а 
fresh generator, the load on each ean be reduced to 
its normal value. 

(2) А short circuit may occur on а feeder. "The 
extra load in this case would be shared more or less 
equally by all the generators, and the cut-out or fuses 
in the feeder circuit would disconnect the faulty feeder 
before any damage could be done to the generators. 

(3) A short circuit may occur in the armature itself. 
In this case the volts generated by that machine would 
fall, and the machine be disconnected by its reverse 
current circuit-breaker. 

These are the most usual causes of overloads on 
the armature, and in each case an overload circuit- 
breaker is a disadvantage. Other possible causes are : — 

(4) A short circuit may occur between the 'bus-bars. 

(5) A short circuit may occur between the equaliser 
а па the Ъиѕ-Баг of opposite polarity. 

The result of either of the above would be a heavy 
load on the entire station, which would continue until 

+ Һе short burnt out, or the entire station shut down. 

(6) An armature coil and one ‘bus-bar may be 
earthed simultaneously. The result would be that 
an extra load would be thrown on the station, which 
would take the form of a sinusoidal current super- 
irxiposed on the total output, and the overload would 
continue until the faulty coil burnt out, when the 


armature would be at once cut out of circuit by its 
reverse current cireuit-breaker. 

Ап examination of the eauses of overload will show 
that it is practically impossible for overload circuit- 
breakers to disconnect from the bars the cause of 
overload, without successively disconnecting all the 
generators. It is for this reason that many engineers 
prefer to do without overload circuit-breakers on their 
generators, relying on the generator reverse current- 
breakers and the overload devices on the feeders to 
protect the generators. Practically the only cause of 
overload which is not adequately dealt with by this 
arrangement is a short between 'bus-bars. Although 
such accidents are extremely rare, they are nct im- 
possible, and, if an overload breaker is used as а 
protection against them, it should be either set very 
high or provided with a time-limit, or both, since the 
breaker is required to act only in the case of enormous 
overloads, e.g., that due to a short between bars, of 
such a nature that the generators cannot safely be 
left to burn them out. | 

То sum up, a set of compound generators working 
in parallel and feeding common "bus. bars will be 
adequately protected if the series coil resistance 
between equaliser and 'bus-bar is so proportioned that 
the full-load voltage drop is the same for each coil, 
and the other side of each armature is protected by 
an automatie overload and reverse current circuit- 
breaker, which will open (1) instantly when the reverse 
eurrent reaches a predetermined value, usually 10 per 
cent. to 20 per cent. of full-load current, and (2) after 
an interval of from one to five seconds (according to 
the overload capacity of the generator) when the 
forward current reaches а value equal to about four 
times full load. The ends of the series coil may with 
advantage be connected through a double pole switch 
to the equaliser and 'bus-bar. "There is then no chance 
of the generator being paralleled in with the equalising 
switch open. Апа, finally, it is entirely unnecessary 
to connect an automatic cut-out between series coil 
and 'bus-bar. 


TESTS OF FIREPROOF CABLES 


N opportunity was given on Thursday last to witness a 
demonstration of the non-inflammable qualities of Paterson's 
patent fireproof cables at the Charlton Works of Messrs. Johnson 
and Phillips. The first test was carried out on a cable the 
covering of which was composed of the following layers, taken 
in order from the copper core to the outside :—-Asbestos paper, 
pure and vulcanised indiarubber taped in the ordinary way, 
impregnated manilla paper, steel braiding, another layer of 
impregnated paper, and a finishing of fireproofed jute. <A short 
piece of this cable was heated over a Bunsen fame for about 
half an hour, while 220 volts was maintained between the steel 
braiding and the conductor, as shown by an incandescent lamp 
remaining lit. The cable was then struck three heavy blows 
with a 2 lb. hammer, when the insulation resistance, as tested 
with 500 volts, had not been reduced below about 75 megohms, 
and three more heavy blows of the hammer were required before 
it was flattened and short-circuited. A second cable was simi- 
larly treated, and the insulation, which never fell below about 
the same value, was measured at intervals. In another test a 
piece of arc-lamp carbon, which had been insulated in a similar 
manner, was broken in the middle, and an arc maintained with 
about 58 amperes for about 20 minutes. The whole of the 
rubber, of course, charred away, but although plenty of smoke 
was produced, no flame resulted even when the current was 
increased to 90 amperes, and the material was raised to a dull 
red heat. The same experiment was tried with a carbon in- 
sulated as an ordinary V.I.R. braided cable. "This burst with a 
loud report, and broke into tlame in less than ten seconds. 
Finally, a current of about 100 amperes was passed through a 
length of 3/22 fireproof cable, and then through a similar piece 
of ordinary cable of the same size. In the former case the 
conductor fused in about two minutes, but the insulation and 
protection remained intact. The ordinary cable, however, was 
in flames in about a quarter of a minute. These extreme tests 
show that a considerable reduction in fire risk can be obtained 
by the adoption of this class of cable, besides giving an idea of 
its durability. 
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DOLTER SURFACE CONTACT TRAMWAYS АТ 
OXFORD | 


"Y^ HE Oxtord Corporation has been suddenly called upon to 

deal with a somewhat unforeseen development in connection 
with the acquisition ot the existing horse-tramway system in 
that city by the Corporation, and its conversion to electric trac- 
tion upon the Dolter surface-conta«t system by the National 
Electric Construction Company. The present position 18 that a 
Bill, called the Oxford and District ‘Tramways Bill, has been 
passed by a committee of the House of Lords, which provides 
for the carrving out of the work above-mentioned by the 
National Electric Construction Company upon certain terms 
which were considered at the time extremely onerous conditions. 
This Bill, of course, is promoted by the company, and has been 
supported by the Corporation upon the basis of an agreement, 
which would be scheduled to the Bill. The following short 
history of the tramway undertaking in Oxtord will explain 
events as they stood a fortnight ago. The city of Oxford is 
new served by a horse-tramway system, mostly single line, 
which has been constructed under various provisional orders 
extending as far back as 1879. Under the purchase clause о! 
the Tramways Act of 1870, the Corporation entered into an 
agreement with the existing company by which the undertaking 
should have been acquired by December ólst, 1906, which was 
in advance of the statutory purchase period. The price to be 
paid by the Corporation was to be agreed or fixed by arbitra- 
tion. When the above agreement was entered into, about three 
years ago, it was the intention of the Corporation to recon- 
struct the tramways for electric traction and to work them. 
On the framing of a Bill with this object in 1905, a poll of the 
ratepayers rejected the proposition, feeling running so strongly 
that the Town Clerk, on one occasion, met with a hostile recep- 
tion when on one of the cars. Subsequently tenders were adver- 
tised for, and two offers were received, one from the existing 
company and one from the National Electric Construction. Com- 


pany. After careful consideration preference was given to the 
latter. Negotiations were subsequently entered into by which 


the existing undertaking, when the price has been fixed and the 
old company paid out, should be assigned to the National Elec- 
tric Construction Company under a lease for forty-two years. 
The financial terms are a rent of £800 per annum until the 
lines have been converted to electric traction, £1,100 per annum 
for three years after electric traction is inaugurated, £1,500 per 
annum for a further three years, and thereafter £1,500 рег 
arnum until the expiry of the forty-two years’ lease. Тһе 
existing horse tramways total 55 miles, the various routes being 
worked as shuttle services from the centre of the city at Carfax. 
The scheme proposed under the Bill provides for through ser- 
vices, and considerable extensions which go beyond the city 
boundaries, amounting in all to fourteen miles. The company 
has agreed to instal the Dolter surface-contact system, but 
should it not prove satisfactory it is to be withdrawn at the 
company's expense and replaced by some other system of trac- 
ticn not overhead. The existing gauge is 4 ft., but this will 
be changed to 4 ft. 84 in. Under the agreement between the 
National Electric Construction Company and the Oxford Cor- 
poration, a penaltv of £100 per week is to be enforced should 
the svstem not be in operation within fifteen months from the 
acquisition of the horse lines. The cost of construction is esti- 
mated at £218,000, exclusive of the purchase money for the 
existing undertaking, which the National Companv has also to 
provide, in addition to a sum of £5.000 for expenses already 
incurred by the Corporation. The gross revenue is put at 
£38.989, and the net revenue £18,500. 

Anparently, owing to the delay in raising the necessary 
Kapital, the Corporation vresented a petition in the House of 
Commons against the Bill, and this petition presumably has 
drawn from the company, through its solicitors, a letter, in which 
certain important modifications of the terms of the agreement are 
asked for. 'The delay in raising the capital is attributed to the 
fact that Messrs. Birch. Crisp and Co., who, when the tender 
was sent in last vear, offered to guarantee the capital, have now 
withdrawn. The letter goes on to sav that the conditions 
accepted bv the company will preclude the raising of the neces- 
sarv capita! in the present state of the money market, and 
makes the following modified proposal :-—(1) Martin's Bank, 
Limited, of 68 Lombard Street, E.C., will immediately, upon 
the agreement being revised, guarantee the provision of the pur- 
chase money of the horse tramways and the expenses connected 
therewith. Messrs. Kevser (the firm of the Chairman of the 
National Electric Construction Company) will also undertake to 
use their hest endeavours to get the remaining capital subscribed 
at the earliest possible moment. 

(2) If the capital required for the whole scheme is not raised 
within fifteen months of the date of the Roval assent to the 
Bil the Corporation to have the right to give the company 
notice, and unless such capital is raised within three months 
from the receipt of such notice, the company shall be bound to 
transfer the concession, including the horse tramways, to any 
company or person nominated by the Corporation upon pavment 
bv such company or person to our clients of their actual expen- 
diture upon the matter up to that date. 

(3) The penalty clause to he deleted. 


The.letter finally summarises the position of the Corporation 
under the above modified terms :—(1) The Corporation have the 
sum of £7,500 deposited by the company on account of the pur- 
chase price of the horse tramways; (2) they will also have the 
guarantee of Martin's Bank for the purchase price ot the horse 
tramways; (3) they will have a rental of £800 per annum tor 
the horse tramways; (4) powers will have been obtained for 
the electrification of the whole system. 

In submitting the terms of the company's letter to the Cor- 
poration, the Tramways Committee recommended that the agree- 
ment of December 14th, 1906, the agreement in question), be 
reversed as requested by the company, subject to such revision 
being made in terms to be оа and approved by the Tram- 
wavs Committee. 

During a long debate, which took place upon this report, 
a suggestion was made, and subsequently put before the com- 
pany, that the present agreement should be modified by extend- 
ing the period for reconstruction from fifteen months to three 
vears, and reducing the penalty by one-fourth, viz., £25 per 
week after three years from the acquisition of the horse-tram- 
way system. 

These terms were subsequently accepted by the company, and 
it is left to the Tramways Committee to settle the details with 
a view to the withdrawal of the Corporation’s petition against 
the Bill, which comes up for second reading in the House cí 
Commons on June 30th. 


ELECTRICAL EQUIPMENT OF THE DETROIT 
RIVER TUNNEL 


TUNNEL is being built under the Detroit River to replace 

the present ferry service between Detroit, on the American 
shore, and Windsor, on the Canadian side of the river. Two 
tracks will be laid in separate iron tubes 65 ft. beneath the sur- 
face of the river. 

According to the Electric Railway Review (Chicago), electric 
locomotives were decided upon because they would not only 
permit of greater celerity in handling (гафс, but also afford 
a complete solution of the ventilation problem. Six 100-ton 
direct-current locomotives of the swivel truck type, with geared 
motors, will comprise the initial equipment for hauling both 
freight and passenger trains. Each locomotive will be capable 
of hauling a 900-ton train up a 2 per cent. grade at a speed 
of 10 miles per hour. Four 280-horse-power motors will be 
mounted on each locomotive, two motors being placed on еа‹һ 
of the two bogies. The Sprague-General Electric multiple unit 
contro] system will be furnished, enabling the locomotives to 
be operated singly or together. A third rail wil be used. 
Current will be purchased from the Detroit Edison Co., and 
wil be delivered to a substation at Detroit at a potential 
oi 4,400 voits, and at a trequency of 60 cycles. At the sub- 
station two 1,000-kilowatt synchronous motor-generator sets 
will be installed for supplying direct current to the third rail 
at 650 volts. А 15-kilowatt, 125 volt exciter for the synchron- 
ous motor will be mounted on a shaft extension of each of the 
motor-generator sets. 

A very complete electric lighting and electric pumping equip- 
ment forms a part of the project. ‘The yards and approaches 
to the tunnel will be lighted by arc lamps, while the tunnel 
itself will be illuminated by incandescent lamps arranged оп 
duplicate circuits. Alternating current from the main power 
supply, at a frequency of 60 cycles, will be used on the light- 
ing circuits. To insure an uninterrupted lighting service the 
lighting circuits in the tunnels are so arranged that half the 
lamps in both tunnels will burn if, by chance, either 
of the lighting circuits in the tunnels should be broken. A 
single 3-phase distributing circuit will run through each tunnel 
and from these circuits suitable connections will be made to 
step-down transformers. The secondaries of the step-down 
transformers will be interconnected with duplicate circuits for 
half the lamps in each of the tunnels. For keeping the 
tunnel dry, five sumps will be provided, each sump drained 
by induction motor centrifugal pumps arranged in duplicate. 
The motors on the pumps will operate directly at 4.400 velts, 
and the controlling circuits with compensators will be central- 
ised in the substation. For indicating the amount of water in 
each sump, a float system will be provided having both visible 
and audible indicating devices in the substation. 

At the substation a regulating storage battery will be pro- 
vided to carry the fluctuations of the load. If the main 
power supply from the Detroit Edison mains should be inter- 
rupted, this storage battery will have sufficient capacitv to 
operate the entire system for half an hour. In such an emer- 
gency the lighting and pumping alternating current equipment 
wil be energised by 60 cycle, alternating current from a 
50-kilowatt motor-generator set, the driving motor being sup- 
plied with current from the storage battery. Flexible switch- 
ing arrangements will be installed to enable this interchange 
of power supply to be easily and quickly made. i 
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NOTES ON CENTRAL STATION RUNNING - 
_ By E. V. Shaw 


N considering the working of a central station, one 

must assume that the plant is already installed and 
that one has now only to deal with its successful run- 
ning. 
vide the right men to fill the various posts. The 
station superintendent should combine, if possible, 
business qualifications and tact with a thorough know- 
ledge of engineeriug and the running of central sta- 
tions. His first duty will be the selection of his 
assistants, and in this he should be very careful not to 
content himself with men just sufficiently qualified for 
their immediate duties, but rather should choose those 
. who are capable of holding the posts next above those 
for which he is selecting them. This is very necessary, 
because at first he has to take so much on faith in 
selecting men of whose powers he knows nothing, and 
if this plan is followed he is less likely to have to go 
outside his own station to fill future vacancies when 
they occur; also the stimulus of probable promotion 
adds a zest which will be found to contribute to the 
economical running of the station. A thorough techni- 
cal knowledge should be insisted on as far as possible 
in selecting the staff, as the man who possesses this 


is more to be relied on, and usually is more resourceful. ` 


A station is divided into three departments—boiler- 
house, engine-room, and switchboard. 

Boiler-house.—It may be safely assumed that the 
boilers are mechanically stoked, and the selection of 
the right grade of coal for the particular type of mech- 
anical stoker employed, is ап important matter, and 
should be carefully checked from time to time, and 
records should be kept of the evaporative values of 
the different grades of coal available, and these reduced 
to а money standard of comparison. 

With mechanical stokers the actual distribution of 
coal on the grate is sometimes thought not to require 
manual attention, but this is a direction in which con- 
siderable skill can be shown, and the manipulation of 
the dampers of the grates also requires great attention. 
The influx of cold air through the ash chutes at the 
back should be prevented as far as possible, and the 
evil known as '' drumming ” carefully guarded against, 
as, besides other things, this tears the brickwork to 
pieces. 

The chemistry of the boiler-house is а subject that 
is often negleeted or left in the hands of unskilled per- 
sons, whereas it is a matter that has considerable 
bearing on the economy of the station. Unfortunately 
for the engineer, he can seldom choose his water 
supply, but has to take what he can get, and deal with 

to make it fit for his purposes. This usually involves 
the installation of a softening plant, and purifiers have 
to be provided in condensing stations. These latter 
may be mechanical, electrical, or chemical, the last- 
named are the kind usually preferred. 

In using chemical purifiers over treatment of the 
water must be guarded against, as the excess chemicals, 
consisting of ferric alumina and soda, find their way 
back to the boilers and are likely to accumulate in 
harmful quantities. '' Green's Economisers '' are now 
so universally employed that it may be assumed that 
they have been installed. 1% is necessary in using 
these to take the chill off the feed water in order to 
prevent sweating and pitting of the tubes, and it will 
be usually found that the scrapers nced only be driven 
for a few hours a day, instead of continuously, as is 
often done. 

Enginc-room.—The running of engines in a gener- 
ating station is very different from their running under 
other circumstances, as, in many cases, in a generating 
station they are coupled to alternators, the parallel run- 


In order to secure this, the first step is to pro- — 


ning of which is the crucial matter. High speed en- 
gines and turbines, because of their more even turning 
moment, give far better results in parallel running 
than low speed engines, though for durability and 
proved low steam consumption, slow speed engines are 
often preferred. 

The practice of following the load extremely closely 
by always putting in and taking out engines of dif- 
ferent sizes in order that those running may be fully 
loaded, may be overdone. It must be carefully ascer- 
tained at what load each set is most economical, and 
the cost of running up each set should be weighed 
against the possible saving obtained by the full load 
system. With highly superheated steam, cylinder oil 
becomes a very expensive item, and its consumption 
should be carefully controlled, though it is a mistake to 
rob the engines of their right amount of lubrication, as 
money saved in cylinder oil is often more than counter- 
balanced by extra maintenance costs due to excessive 
wear. 

A large set when acting as ‘‘ stand by ” should be 
** turned over ” at least every six hours, that is, where 
it is not found necessary to keep one turning constantly. 
It is a mistake for the governors of engines driving al- 
ternators to be very delieately set, for it makes them 
liable to hunt, and for considerable cross-currents to 
be set up between the machines. 

It is the practice nowadays to provide all large 
engines with '' emergency '' or ‘‘ runaway '"' governors, 
and a mistake is often made in setting all these gover- 
nors, in a station, to trip the drop valve at the same 
rise of speed. The result of this mistake is that when 
a number of these engines are running in parallel, 
should the load be suddenly released, as sometimes 
occurs, it is quite possible for all these engines to rise 
together to the speed at which their emergency valves 
are tripped, and so a complete '' shut down ” occurs, 
whereas if the governors were set at slightly different 
values, one or two at the lowest setting might trip out, 
leaving the remnant of the load on the other sets, 
which would thereby be steadied up, and then as the 
load came on again the shut down sets could be paral- 

leled in. 

Switchboard.—The whole control of a station should 
be centred at the switehboard, which should be in 
direct telephonic communication with all parts of the 
building. Itis a mistake to employ intelligent cleaners 
as switchmen; well-trained, technically educated gen- 
tlemen, who are capable of rising to the post of charge 
engineer, are the class of men that should be chosen. 

The synchronising of alternators is no longer looked 
upon as a wonderful achievement, but with the aid 
of modern syneroseopes has become a very common- 
place operation. The usual method adopted is to run 
the engine up steadily on the atop valve, and the alter- 
nator should be switehed on to the bus-bars as she 
rises into synchronism; if this opportunity is missed, it 
may be some minutes before such a suitable one occurs 
again, for at this point the engine is steadily on the rise 
and ready to take up load. 

In most installations reverse current relays are pro- 
vided, and it is sometimes found necessary to switch 
out the relay on the incoming machine while synchron- 
ising, but with careful operation this should not be 
necessary. For the setting of relavs—both overload and 
reverse current—no hard and fast rules can be laid 
down, as these depend on local conditions, but one may 
,say, as a general rule, that reverse current relays should 
be set to operate at about 30 per cent. of the full load 
current. Itis not the practice nowadays to put overload 
relays on alternators. Where the outgoing feeders sup- 
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ply sub-stations containing running machinery for trac- 
tion purposes the relays may be set to operate at a 
50 per cent. rise above normal maximum load, and if 
the sub-stations contain only statie transformers, the 


feeder relays should be set to operate at a 80 per 


cent. rise. í 

The usual log sheets kept in a station may be made 
‚егу useful, or may be worse than useless. If only 
really necessary and reliable information is booked 
much help can be gathered from them, but in some 
stations the switchboard attendant’s time is taken up 
by taking useless readings, such as traction feeders, 
on which he сап probably get any reading he may 
desire, from zero to the maximum; besides which, 
having to do useless work has a deleterious effect on 
character. In these cases frequent inspection of the 
meters is required, but some switchmen are adepts in 
making up the log sheet at the end of their shift with- 
out having looked at the meters all the time, and the 
information logged is therefore valueless. 

The emergency lighting of a station is a point some- 
times neglected in its design, and, therefore, its men- 
tion may be excused in notes on central station run- 
ning. 

In D.C. stations a battery may usually be found, and 
emergency lighting is then а simple matter, but in 
A.C. stations it becomes a far more difheult problem. 
In the largest of these stations, steam exciters are 
generally installed, and where the regular lighting is 
not derived from these, the emergency lighting may 
be, but in smaller stations where each alternator has 
its own small exciter, some other means than electric 
light must be provided. It bas been thought worth 
while in some cases to install gas, but the cost of this 
is hardly ever warranted, but the more usual practice 
of having a few hurricane lanterns in different parts 
of the station, which are lighted regularly at sundown, 
is a better plan. | 

Breakdowns occur in the best regulated stations, 
and it is only by being prepared for all emergencies 
that one is able to meet them and avcid catastrophes. 


ELECTRIC AUTOMOBILES FOR SUPPLY 
COMPANIES 


d ges Philadelphia Electric Company has introduced а very 
complete system of electric automobiles for the delivery ot 
goods and general work in connection with construction and 
maintenance in the large district (150 square miles) which the 
company supplies. By this means it is possible to combine ail 
the repair shops and stores under one roof, and at this point 
is situated the automobile garage. The building, which is de- 
scribed in the Alectrical World, adjoins the Philadelphia and 
Reading Railway. The tront portion is used as the garage, and 
on the railway side is the building containing the store-rooms, 
machine shop, arc-lamp repair shop, &c. 

The garage proper is one story high, and has a floor space 
of 120 it. x 70 tt. At one end a space is partitioned off for 
offices and motor-generator room, leaving 70 ft. x 72 ft. avail- 
able for automobile storage. The garage is paved with cement, 
and is equipped with a hydraulic lift for batteries. One corner 
is devoted to battery and tyre repairs. Large trays are provided 
in which battery plates may be washed in running water, and a 
lead-burning outfit has been installed, which enables the com- 
pany to do all its own work, including the assembling of 
batteries. All of the latter are placed under the supervision of 
one man, who makes regular inspections and tests, so that 
should a battery show signs of weakening, it is immediatelv 
replaced by a duplicate, the old battery being repaired for future 
use. 

Two motor-generator sets are used for charging all the vehicles. 
These have capacities of 20 kw. and 30 kw. respectively. The 
smaller set consists of a 25 h.p. induction motor, direct-connected 
to a 160-ampere, 125-volt generator. 
that the E.M.F. of the generator can be maintained constant 
at any voltage between 60 and 125 volts. The larger set consists 
of a 40 h.p. induction motor, direct-connected to a 290-an,pere, 
120-volt generator. 

The switchboard is built in five sections. 
controls the 20 kw. set. 


The first section 
and the fourth section controls the 


e 


A feature of this sot is - 


set. The second section controls the charging stations 


o0 kw. 


from No. 1 to No. 5. Circuit breakers are installed on these 


1eeders, so that they may be used for special tests. The third 
section controls charging stations No. 6 to No. 13. Doubic- 
throw switches are provided on all charging station circuits, so 
that each station may be supplied from either motor-generator 
set. The fifth section is used to control the lamp and motoz 
circuits. 

A feature of the garage is the method of charging the batteries 
in the vehicles. Charging stations are located at various points 
round the walls, and at each is a marble panel, on which are 
mounted two Thomson watt-hour meters and terminals pro- 
tected by enclosed fuses for two sets of charging cables. Each 
station has a direct feeder from the switchboard furnishing cur- 
rent at from 60 to 125 volts. Two rheostats are placed behind 
each station panel, so that the voltage at each charging cable 
may be varied from 50 volts to full potential of the dynamo 
without varying the voltage at the dynamo. When charging 
small batteries, two of these are placed in series instead of each 
being charged separately. Accurate records are kept which show 
the operating and maintenance cost, and the distance travelled 
for each vehicle. 

The automobile equipment at present consists of six runabouts, 
six lamp wagons of one ton capacity, six service wagons of one 
ton capacity, three construction wagons of three tons capacity, 
and one truck of three tons capacity. The runabouts are main- 
tained for the use of the engineers of the company, and are very 
useful for making inspections, tours, &c., particularly in the 
suburbs. 

The lamp wagons are used for distributing and changing arc 
lamps. 'lhe inside of the wagon is equipped with clamps and 
hangers to carry 30 arc lamps. ‘Two men are sent out with еасп 
wagon: а driver and a lamp changer. Under average con- 
ditions, 50 lamps can be changed each day." The wagons have a 
mileage capacity of 30 miles on a single charge. 

The service wagons are used for light construction work, 
such as the installation. of loops from pole lines to houses. 
Each wagon is equipped with a 30 ft. extension ladder and a full 
kit of lineman's tools. А driver and four men are sent out with 
each wagon, the latter also having a radius of action of 30 miles 
on a single charge. - The construction wagons are used for heavy 
construction work. Each wagon is capable of carrying a crew 
of ten men besides a driver and foreman, and also a full 
equipment of line tools. The wagon has a radius of action of 
25 miles on a single charge, which enables the construction 
department to cover large areas with each gang. 

The three-ton truck is a most useful vehicle, since it can be 
utilised by all departments and for all kinds of work. The 
truck 15 equipped with an electrically-driven winch and pump, 
which has been used most successfully in connection with the 
underground work. Cables can be instailed more rapidly and 
with less liability to damage by this means than when installed 
by hand, since the drawing-in speed of the electric winch is 
constant. А boom derrick has been constructed which can be 
attached to the truck and used for lifting iron and woode 
poles into position. This in itself makes this vehicle very 
useful. ` 

The three-ton truck is also used for hauling carbons, lamps. 
machinery, &c., from point to point. The platform of the truck 
is very low, and by the use of the electric winch heavy weights 
can be lifted into place with very few men. 


American Telephone and Telegraph Methods.—It is stated in 
the Electrical World (New York) that the German Government 
has sent several of its telegraph officials to the United States to 
study and report on the organisation of telegraph and telephone 
companies in America. 


The American Electric Light Convention.—The thirtieth annual 
Convention of the (American) National Electric Light Associa- 
tion is being held this week at Washington. A long list of 
subjects is down for discussion, and a number of excursions 
have been arranged. An electrical exhibition is being held as 
usual in connection with the Convention. 

Electrical Exports from New York.—The exports of electrica] 
machinery from New York during the vear 1906 have a total 
value of £948,000, compared with £707,000 in 1905. The average 
value of these exports for the year 1901.5 is £719.000.  Ele- 
trical instruments exported from New York in 1906 amounted 
in value to £1,216.000, compared with £845,000 in the Previous 
year, the average for the years 1901-5 being £645,CO0. 


Japanese Cable Works.—The Conner Co., of Furukawa 1s 
going to establish a new factory at Nikko, for the manufacture 
of copper wire. It is reported that the manufacture of in. 
sulated wires will also be undertaken by this company. 
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SOREN HJORTH, DISCOVERER OF THE DYNAMO-ELECTRIC 


PRINCIPLE 


N 1879 Colonel Bolton, in a paper read before the Society 
I of Telegraph Engineers and Electricians,' pointed out that the 
Dane Sóren Hjorth was in reality the original inventor of 
machines embodying the dynamo electric principle, and that in 
the year 1854 he filed a provisional specification for a machine 
embodying this feature. Several English authors have men- 
tioned this, but anything like a complete historic account of 
H jorth's work has not been published. His name and work have 
therefore been more or Jess forgotten, and his right to be 
acknowledged as the original inventor of the dynamo has not been 
universally admitted. 

Hjorth was born in Denmark on October 13th, 1801, and 
early showed an aptitude for mechanical pursuits. At the age of 
19 he passed a legal examination and took a situation as estate 
bailiff, proceeding in 1828 to a Government office, of which in 
1830 he was appointed secretary. His energies were largely 
devoted during the 'thirties to experimenting in the construction 
ot rotary steam engines and steam road vehicles, and in 1834 
and 1839 he paid visits to Engiand. Soon, however, he turned 
his attention to railways, and was concerned in the formation of 
the first railway company in Denmark in 1844, to which he acted 
as technical director in connection with the first Danish rail- 
way line opened in 1847, between Copenhagen and Roskilce, a 
post which he gave up in 1848. Besides his railway work, Hjorth 
had occupied himself from 1842 onwards in experimenting in 
the construction of magneto machines, and in 1845 he submitted 
a sketch and description of such an apparatus to the Danish 
Royal Scientific Society. 

In 1848, having received from the Danish Government a grant 
— about £22—he paid another visit to England, chiefly in con- 
nection with his electro-magnetic experiments, where he remained 
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Fie. 1.—Huorru’s ‘‘ ELECTRO-MAGNETIC ЕхсіхЕ,’' 1849. 


until the winter of 1851, staying partly in London and partly 
in Birmingham. The rest of his life was spent in Copenhagen 
except for short visits to England in 1854 and 1856. From 
1854 to 1856 he worked with the English firm of contractors, Fox, 
H enderson and Co., on the construction of the Roskilde-Kossoer 
Railway. When in London Hjorth made the acquaintance of 
«XC. Gregory, an engineer who had specially studied electro- 
magnetism, and laid his scheme before him. Gregory at once 
prevailed upon a nephew of the famous mechanician, Bramah, 
to cover all expenses connected with the construction of a 
machine and the taking out of patents in England and other 
countries on consideration of the profits, if any, being divided 
between him and Hjorth. The Continental patents were after- 
wards, with the exception of those for Denmark, purchased by 
a third person, and finally two other persons purchased shares 
in the patent rights for the sum of £2,000. With the money 
thus raised two machines were constructed by Messrs. Robinson 
and Son, of Pimlico, under Hjorth's directions. One of these 
is shown in Fig. 1. It bears great similarity to the steam 
engines of that time. Both "pistons" and ‘‘cylinders’’ con- 
sisted of electro-magnets, the peculiar arrangement of conical 
rojections being adopted to equalise the action over a con- 
siderable length of stroke. Current was supplied to the various 
windings in proper sequence by a commutator resembling a 
slide valve worked by an excentric. The first machine was con- 
structed with 4 in, stroke, the next one with 154 in. stroke. 
A provisional patent was obtained in London in October, 1848, 
and іп the same year Hjorth obtained a monopoly for the con- 


1 .Journal of the Society of Telegraph Engineers and Electricians, p. 1879, p. 228. 


struction of electro-magnetic machines in Denmark. The larger 
machine is mentioned in the Mining Journal of May 5th and 
June 16th, 1849. Hjorth was requested to exhibit the machine 
in the Royal Society and at the Conversazione in the Institu- 
tion of Civil Engineers, of which he was an associate. The 
machine was also exhibited at the great exhibition of 1851, and 
there received the only prize medal awarded for electric 
шасһіпев. ° 

Early in the course of his experiments, Hjorth began to 
think of constiucting an improved machine for generating elec- 
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Fic. 2.—Нјовтн’'ѕ Dynamo or 1854. 


tricity. The working of his electro-motor, by means of a Bunsen 
battery, was an expensive matter. We cannot ascertain what 
was the exact nature of the ''magneto-electric battery " which 
he first proposed, as the contemporary references to it are vague 
in the extreme, but a considerable amount of experimenting was 
evidently necessary before he evolved the form of \machine 
described in the specification of 1854. 

When Hjorth returned from Engiand he was evidently already 

occupied by the idea of the ‘‘dynamo-electric principle." We 
learn this from some papers which are deposited at the Royal 
Danish Scientific Society, dated December, 1851, and May, 
1852, respectively. 
- These consist of two specifications written in English and 
accompanied by drawings. The machines apparently consisted 
of three or four rings of vertical magnets placed above each 
other and arranged round a vertical shaft which carries two or 
three rings of armatures. The hollow shaft, as well as the 
magnets, were provided with coils, round which the current 
induced in the armatures passed. 

The machine, as regards its magnetic part, may be said to be 
a modification of the Brett machine. Hjorth draws atten- 
tion to the fact that the armatures and magnets recipro- 
cally act on one another, thus causing the current induced in 
the armatures to excite the magnets, by which a greater current 
is induced in the armatures. 

We are unfortunately without any knowledge as to how Hjorth 
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Fic. 5.— HoonrH's DyNawo or 1855, 


from this basis came to his final result, the construction of the 
dynamo-electric machine, such as we know it from his specifi- 
cation of October 14th, 1854. 

This machine is shown in Fig. 2, taken from the specification 
in question, of which the following is an extract :—'' The main 
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feature of this battery consists in applying one, two, or several 
permanent magnets a of cast-iron, and shaped as shown, in 
connection with an equal number or more electro-magnets b, 
shaped, as indicated in drawing, in such a manner that the 
current snduced in the coils of the revolving armatures are 
allowed to pass round the electro-magnets; consequently, the 
more the electro-magnets are excited in the said manner, the 
more will the armatures c be excited, and more electricity, of 
course, induced in the respective coilings, and while a mutual 
and accelerating force is thus produced in this manner between 
the electro-magnets and the armatures, an additional or 
secondary current is at the same time induced in the coiling of 
the electro-magnets by the motion of-the armatures, the said 
current flowing in the same direction as that of the primary 
current after having passed the commutator. The direction of 
the current induced in the coils of the armatures will, of course, 
be reversed according to the change of the respective polarities, 
and the commutator d is therefore applied for the purpose of 
causing the same to flow constantly in one direction.” 

The commutator of the machine is then described. Finally, 
the pole-shoes applied on the ends of the magnets as well as 
the armatures are mentioned. Hjorth draws attention to 
the fact that the pole-shoes are shaped in such a manner that 
the points of attraction expose a large surface with sharp edges 
to the pole-shoes of the magnets, being at the same time as 
distant from the centre as possible, while the points of separa- 
tion are near the centre and pointed, ‘‘all with a view to avoid 
extra currents, and at the same time to facilitate the motion of 
the armature." ‘‘While steel magnets also may be applied 
instead of cast-iron magnets, the permanent magnets may be 
coiled like the electro-magnets, which also will serve to make 
them more permanent." 

The dynamo-electric principle is thus for the first time plainly 
expressed in the above sentences, which we have printed in 
italics. It is well worth noticing that the so-called **permanent " 
magnets are made of cast-iron. ‘This shows us that Hjorth 
was aware of the fact that cast-iron always contains a slight 
magnetism either emanent or induced by the earth’s field. It 
was formerly generally thought that Siemens, in a paper before 
the Royal Society (February 14th, 1867), first mentioned this 
quality of iron. 

This patent was never completed, but in 1855, however, a 
patent, No. 806, was granted him for a machine, illustrated 
in Fig. 5, constructed on the same principle, in which each 
electro-magnet consisted of one solid and one tubular electro- 
magnet, the latter enclosing the former. He also obtained three 
other patents, Nos. 2,199—1854, 807 and 808-1855, for improved 
electro-motors. 

Hjorth's later visit to England in 1856 is referred to in the 
Mining Journal of May 10th of that year. It is probable that 
some of Hjorth's experiments were carried out at W. T. Hen- 
lev's in London. Prof. C. P. Jürgensen remembers that when 
caling at Henley's some years ago he happened to see several 
models that evidently originated in the period during which 
Hjorth was employed by that firm. We are unfortunately with. 
out information as to the present whereabouts of these models. 
The last few years of his life Hjorth passed in Copenhagen, where 
he practised as a civil engineer, besides acting as translator of 
English. He exhibited an experimental machine at the Paris 
Exhibition of 1867, the construction of which was, however, 
not satisfactory. 

Ап annuity was granted him by the Danish Government in 
consideration of his efforts concerning the introduction of rail- 
ways. After having returned from the Paris Exhibition, Hjorth 
petitioned the Government for a considerable sum for the pur- 
pose of completing the machine which he had exhibited. The 
petition for this was refused, but Hjorth was granted a 
smaller amount for the purpose of having the machine carefully 
investigated. However, before this investigation had taken 
place Hjorth departed this life on August 28th, 1870. An Eng- 


lish machine constructed on the dynamo-electric principle was: 


also exhibited at the Paris Exhibition by Ladd. On account of 
the sensation caused by this machine, Hjorth communicated 
through the medium of a representative with the Count Th. du 
Moncel, claiming his right as original inventor of the dynamo. 
However, as Hjorth did not himself understand French, and as 
his representative had but a small knowledge of scientific mat- 
ters, he did not succeed in getting his right as original inventor 
acknowledged. The great invention of Hjorth has unfortunately 
suffered somewhat the same fate as Paccinotti's ring. Both 
inventions were forgotten for many years, and later were re- 
invented by others. Thus, as the ring of Paccinotti still wears 
the name of its original inventor, the dvnamo-electric principle 
ought to be named the principle of Hjorth. 

It is said that some models of the first dynamos of Hjorth are 
still preserved in London. 


‘which have much greater holding power. 
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RAIL CORRUGATION IN AMERICA 


N article by Mr. A. І. Plimpton in the Street Railway 
Journal (New York) deals with the question of the causes 
of rall corrugation. 

It became necessary for the Boston Elevated Railway Com- 
pany late in the season of 1906 to rebuild in brick pavement 
a double-track curve, 800 ft. long and about 1,500 ft. radius. 
and one of the worst pieces of noisy corrugated track on the 
system. The writer felt that here was an opportunity to a»^ply 
all the known suggestions for preventing a recurrence ot tne 
difficulty in the new track. 

It was necessary, first of all, to build it in such solid manner 
that it would be practically free from vibration under the acticn 
of passing cars, and the cross section herewith shows how this 
idea was carried out. 

Previous experience had shown that although there may be 
no movement to ties bedded in concrete, there may be consider- 
able rail movement where the rails are merely spiked to the ties 
with ordinary spikes, so in this case screw spikes were uscd, 
The concrete was 
allowed to set ten davs before the first car was run over it. 

As one cause of corrugated rail is considered to be tne con- 
stant téndency of the wheels to climb up over the outside rail 
of the curve, it was determined to use a guard rail on the 
inside and to build the track wide gauge so that the wheels 
would not touch the gauge line of the outside rail, the car 
being guided wholly by the guard of the inside rail. In addi 
tion to this the outside rail was elevated above the inner one 


tite 2 CROSS SECTION E e vu E 
CROSS-SECTION OF BosroN TRACK ON WHICH CORRUGATIONS 
OCCURRED. 


on each track. The theory that the cause of corrugation is the 
chattering of the rollers in the process of making the rails 
and that the corrugations really exist before a car has been 
run over the rails, can hardly be reconciled with the fact tbat 
the lengths of the corrugation waves vary apparently with the 
speed of the cars. 

Everything aimed at was successfully accomplished, and the 
writer hoped that here was one curve that would be free from 
the difficulty. During the winter there was but пие opportunity 
to examine this track, but recent reports having called attention 
to it, a careful examination was made, and it was found that 
after an interval of only five months it showed distinct marks 
of corrugation throughout, and, under the heavy travel that it 
receives, there is no doubt that before very long it will be a 
badly corrugated track again. 

The writer has, therefore, come to the conclusion that it is 
impossible to correct this difficulty by any method of track 
construction, and that the ditticulty is wholly with the type of 
trucks now in use. It may be that the only effectual remedy 
will be to so design the trucks that the wheels will turn indepen- 
dentlv of each other, and perhaps also that the axles will always 
be on radial lines. "This would introduce such serious mechanical 
difficulties that it may be that corrugation is a lesser evil, but 
the writer feels that this is the only direction in which to look 
for a complete remedy for corrugation. 

The author's conclusion that the trouble lies in the faulty 
ecnstruction of the trucks and not that of the tracks is ir 
agreement with the view expressed by Mr. J. A. Panton in his 
paper recently read before the Institution of Electrical En 
gineers (ELECTRICAL ENGINEERING, March 18th, page 547). 


The Hampstead Tube.—This line will be opened on June 22nd. 
and on that day the public will be allowed the full use of the 
railway free of cost. It is expected that 200,000 people will 
avail themselves of this privilege, and that the company will be 
repaid by the great advertisement effected thereby. 


The American Institute of Electrical Engineers.— At the annual 
meeting of the American Institute of Electrical Engineers, the 
following officers were elected for the ensuing session :—-Presi- 
dent (for three years), Mr. H. G. Stott; Vice-Presidents (for 
two years), Messrs. L. A. Furguson, J. G. White, and W. C. L. 
Eglin; Managers (for three years), Messrs. В. С. Lamme. 
Н. W. Buck, Р. Н. Thomas, and Prof. Morgan Brooks: Sere- 
tary, Mr. Ralph W. Pope; Treasurer, Mr. George А. Hamilton. 
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2,000 KW. TURBO-ALTERNATORS FOR SYDNEY 


HE second of a pair of 2 
alternatcrs, 
the Municipality of Sydnev, 


tests beds at the Rugby works of Messrs. 


afforded us, by the courtesy of Messrs. 
and Co., 


Z/eclrical £ogperesring 
РА. 


Fic. 1.—2,000 kw. 


plant in question, and makers of the alternators. The 
first set has already been shipped to Australia, and the 
of which the steam trials are just com- 


second set, 
pleted, will leave in a few days. 

The plant is to specifications drawn up by Mr. T 
Rooke, electrical engineer to the 
Sydne "y 


,000 kw. three-phase turbo- 
which have been built to an order of 
has just been completed, 
and an opportunity cf seeing this set running in the 
Willans and 
Robinson, the makers of the turbine, was recently 
Dick, Kerr 
who were the ccntractors for the complete 


Municipality of 
who, before placing the contract, made a tour 
ot inspection of a number of representative turbine in- 


The full load ean be obtained non-condensing, if re- 
quired, by utilising the bye-pass valves with which the 
turbines are fitted. The ncrmal working steam pres- 
sure of the boilers will be 150 lb. per sq. in., and 
superheats varying from 85? F. to 145? F. will be 
c m а. А view of the complete set is given in Fig. 


, while Fig. 2 shows the same with the turbine opened 
for inspection. 
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TURBO-ALTERNATOR COMPLETE. 


The alternator represents the latest form of Messrs. 
Dick, Kerr and Co.'s standard high-speed three-phase 
generator, the principal fe: atures of which are well 
known, as a good number of these machines are now run- 
ning in central stations in this country. А few improve 
ments have, however, been embodied, and make their 
appearance here for the first time. Unlike several Con- 
tinental designs, the rotor, which is shown in Fig. 8, is 
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Fic. 2.—2,000 kw. 


stallations in this country, the Continent, and America. 
The interests of the Municipality of Sydney were in the 
hands of Messrs. Preece and Cardew, who witnessed 
the tests of the plant prior to shipment. 

Each set runs at 1,500 r.p.m., has a rated normal 
output of 2,000 kw., three-phase, at 5,200 volts, at a 
frequency of 50 cycles per second, when working on a 
power factor of 0°85, and is capable of withstanding an 
overload of 20 per cent. for a period of two hours 
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TURBO-ALTERNATOR WITH TURBINE ОРЕХ FO? 


INSPECTION. 


of the salient pole type, with four separate radial poles, 
each carrying its own field coil, and provided with a 
laminated pole shoe, firmly dovetailed into place. 
Amongst the advantages claimed for this construction 
is the much lower magnetic leakage, which conduces to 
better inherent regulaticn, and enables machines to be 
designed with lower stator iron losses, and in conjunc- 
tion with the possibility of using a larger amount of 
copper in the rotating field, increases the efficiency. In 
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comparing the mechanical design with the older ma- 
chines, it will be noticed that the angle pieces which 
hold down the field windings have been very much 
simplified. They are now each made in one piece, in- 
stead of being hinged and provided with tightening belts 
as formerly. The ventilating arrangements are also 
slightly different, the radial ducts in the pole-shoes 
having been dispensed with. In connection with this, 
attention should be drawn to the new form of end 
shield, shown in Fig. 4, which closes almost on to the 
shaft. The natural fan action of the rotor causes air 


Fic. 3.—Roror or ALTERxNA:OR. 


to be taken in from below, under the shield, drawn into 
the machine from each end, and expelled through the 
stator ducts, finally escaping through the numerous 
holes in the case. This should be ecntrasted with the 
‘chimney `` design of case, and the powerful fans used 
in several Continental turbo-alternators. — With the 
simpler method of ventilation employed, however, the 
temperature rise cn full load has proved to be con- 
siderably less than specified. The use of the new type 
of solid end shield materially reduces the noise made by 
the machine when running, and lessens the amount of 
dust drawn in. 

The mechanical design of the rotating parts is such 
that the maximum stresses never exceed 25 per cent. 
of the elastic limits of the materials employed. The 
rotor body is built up of a central solid fluid-pressed 
steel casting, with projecting poles. This central body 
is machined and bored out to a diameter larger than 
the shaft. Two cross-shaped pieces are built at each 
end of the central body, and carry the rotor on the 
shaft. The pole-snoes, as already stated, are laminated 
and dovetailed on to the steel casting of the central 
body. End pieces, also dovetailed in, retain the lami- 
nated tips in place, and at the same time help te 
keep the spools in pesition. The field winding is formed 
of copper strip wound on edge, insulated between turns 
by means of paper and mica, and supported in a 
copper spool with insulated flanges. The spools, after 
being insulated, are subjected to hydraulic pressure 
in the axial direction amounting to about 50 per cent. 
over the centrifugal force to which they would be sub- 
jected in normal working. The copper winding of the 
fields bears flat on the insulation, thus avoiding any 
danger of cutting. Between the spools the special 
wedges referrred to above provide against the horizontal 
component of the centrifugal force, which tends to open 
the spools. The spools are finished up on the outside 
surface by means of a special oil- and water-proof var- 
nish, which presents a hard and glossy surface 
The slip rings are of cast iron, fixed over a solid steel 
sleeve, and are shrunk on hot over special micanite 
rings, built up directly on the steel shell. The leads to 
the slip rings are protected by metallic caps, fitted over 
the shaft and to the end of the retor body. Thus the 
finished appearance is such as not to have any loose 
connection or projecting parts, which greatly facilitates 
the cleaning of the machine. А special variety of 
graphite of very low coefficient of friction and high 
conductivity is used for the brushes. Ample contact 
surface is provided, and the brushes may be adjusted 


and replaced if necessary when the machine is running, 
without interfering with its working. ; 

The stator is seen in Fig. 5 with the end shield ге- 
moved to show the windings. Special attention should 
be called to the substantial brackets by which the end 
connections are clamped into place, in view of the enor- 
mous forces which are liable to be produced on them 
by abnormal currents due to short circuits or faulty 
synchronising, а serious cause of trouble in the early 
days of large turbo-alternators. The frame of the stator 
is made of strong cast iron, and supports the stator 
laminations. The winding is embedded in 
slots, and insulated by means of pure mica. 
The feet of the alternator frame are bolted to 
а special sole plate, the bed plate being such 
that it is possible to slide the stator in a direc- 
tion parallel to the shaft, so as to uncover 
the rotor for easy inspection. 

A four-pole exciter is direct coupled to the 
machine, and is wound for 100 volts, which is 
a somewhat higher pressure than the very low 
exciting voltages finding favour in some 
quarters. 

The turbine is of the Willans-Parsons type, 
the general details of which are well known. 
lt may be of interest, however, to briefly те- 
capitulate a few points wherein the design differs 
from some other types manufactured under the 
same licence. First of all, in the Willans tur- 
bine, only two balance pistons are used, instead of 
the three more usually employed, as the low pressure 
end cf the turbine itself takes the place of the largest 
balance piston. This results in a more compact and 
symmetrical casing. The most important feature is, 
however, the system of blading, which is covered by 
the Willans and Robinson and Sankey patents, We 
were able to make a full inspection of the whole process 
of manufacture, assembling, and fitting of the blading 
of turbines of this tvpe, a large number of which, of 
various sizes, are now going through the shops, and 


lIc. 4.—STATOR OF ALTERNATOR, SHOWING END-SHIELD. 


could not help being struck with the mechanical sound- 
ness of the result, and the simplicity of the manufac- 
turing operations. Тһе blading for both casing and 
rotor is made up complete in half rings, which are after- 
wards held by caulking strips in dovetail grcoves in the 
rotor body and casing respé&tively. Fig. 6 will make 
the arrangement clear. Each blade dovetails into the 
slotted foundation strip, while the outer end is riveted 
into the ehannel-shaped shroud ring. This shroudinz. 
into which the ends of the blades are riveted, not only 


materially strengthens the blading as a whole, but 
makes possible the use of larger clearances with the 
same resulting steam economy. 

It may be of interest to follow the manufacture of 
the blading through its various stages. The material 
for the blades themselves, usually brass, but in scme 
cases a nickel copper alloy, drawn to a special section, 
is carefully gauged over every inch of its length. The 
first process cuts the blades to length, and at same time 
forms the dovetail roct or tang, and leaves the tongue at 
the other end for riveting into the shroud ring. The next 
machine automatically makes the saw cuts in the cast 
iron half foundation ring at the correct angle, and cor- 
rectly spaced apart by the automatic feed of a notch 
plate. The channel material for the shroud ring is ziven 
its circular form by suitable rolls and accurately punched 
to receive the projecticns on the tips of the blades, in 
a machine somewhat similar to that on which the foun- 
dation rings are cut. The complete half ring is then 
assembled by hand, and the tips lightly riveted over 
before the other ends of the blades are put into the 


SHOWING WINDINGS. 


Fic. 5.—STrA1OR or ALTERNAIOR, 


cuts in the foundation ring. The complete half ті 
is now ready for insertion in the groove in the case c 
rotor, into which it is firmly secured by the driving in 
of the caulking strip. When this is in place, the rivet- 
ing of the tips is finally completed by a pneumatic 
hammer. The outer edges of the shroud ring are then 
machined true, a fact that speaks volumes for the 
rigidity of the blading. It will be noticed that the 
greater part of the work is of an unskilled nature. The 
exactness of the position of the blades depends princi- 
pally on the accuracy of constructicn of the press tools 
which form the blades, and the setting of the machine 
to give the correct angle to the cuts in the foundation 
ring. By the use of suitable gauges to ensure accuracy 
with regard to these considerations, the blading can 
be made absolutely interchangeable, and, in fact, large 
stocks are held of completed half rings of all the sizes 
and angles of blade reqvtired for the standard series of 
turbines, so that if a' machine is required for quick 
delivery, or if a portion of the blading of a turbine has 
to be replaced after an accident, the requisite half rings 
can be immediately drawn from store. 

The arrangement of the governing gear, which is seen 
in Figs. 7 and 8 is of some interest, and is remarkable 
for its simplicity. Oil or steam relays are entirely dis- 
pensed with for the main governor, which simply con- 
sists of an ordinary centrifugal governor acting directly 
on the throttle valve. Attention should specially be 
drawn to the method adopted by which the speed at 
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which the governor is set to act can be electrically con- 
trolled from the switchboard, an arrangement giving a 
fine adjustment of speed, of great utility for paralleling. 
This is effected by altering the tension on the spring 
attached to the governor lever, by means of a small 
motor (shown in Fig. 8) which drives the screw con- 
trolling the tension of the spring through a worm gear. 
A small hand wheel provides for making this adjustment 
by hand if required. The automatic emergency stop- 
valve is actuated by a very simple arrangement. А 
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Fic. 6.—ARRANGEMENT OF BLADING. 


groove is turned in the turbine spindle itself at a point 
within the casing of the bearing at the high pressure 
end, and in this groove lies a spring, formed of an or- 
dinary helical spring, with its ends hooked together. 
When the speed rises to a certain value the spring flies 
out of the groove, and hits the catch, which trips the 
emergency steam valve. This is immediately closed by 
the combined action of the steam pressure and a spring, 
and cannot be again opened against the steam pre:- 
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7.—GOVERNOR GEAR OF TURBINE. 


Fic. 


sure. This apparatus is usually set to act on a 10 

per cent. rise in speed above the normal. The whole 

governor gear is mounted well away from the cover of 

the end bearing, which is, therefore, accessible without 

disturbing the gear in any way. The accessibility of 
| 6.9 
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the blading is well seen in Fig. 2, which shows the way taining a vacuum of 274 in. at the normal full load of 
in which the upper part of the case is hinged, and can the turbine, and a vacuum of 26 in. at the overload. 
be raised without disturbing the bearings or governor. with circulating water at a temperature of 709 F 
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Scale : 1/20th full size. 
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Vic. 8.—GovERNOR GEAR, SHOWING ELECTRICAL SPEED CONTROL. 


The condensing plant was also built by Messrs. 
Willans and Robinson, Ltd., and is arranged for main- 
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Fic. 9.—Resvutcts or TESTs. 


air pump is built on the Edwards principle, and is of 
the three-throw type, running at a speed of 108 r.p.ii.. 
It is driven through single reduction gearing by means 
of a three-phase 22 b.h.p. motor, running at 585 r.p.m. 
The circulating pump has been built by Messrs. 
Gwynnes, and is capable of cireulating 2,950 gallons per 
minute when working against a head of 22 ft. The 
pump in question is driven by a three-phase 35 b.h.p. 
motor, running at 580 r.p.m. 

It may be noticed that the condenser is bolted rigidly 
on to the exhaust flange of the turbine, expansion being 
taken by mounting the condenser body on springs in- 
stead of the practice adopted by some other makers, of 
supporting the condenser rigidly, and inserting a '' con- 
certina joint `` between the exhaust flange and the 
turbine. 

The results of tests of the sets are given in Fig. 9. 
but we understand that some tests taken subsequently 
have given even better figures. The efficiency ratio m 
the later tests worked out at 70 per cent., instead of 68 
per cent, 

A 750 kw. turbine, for Natal, was also running on 
the test beds, and a 500 kw. turbine for Sado. Japan 
which is just about to be shipped, was opened up for 
inspection. In another department we were shown а 
turbine which has been built for the Dublin tramways 


from stock standard parts, and will be on site within 
four weeks of receipt of order. 
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GREAT EASTERN RAILWAY POWER STATION 


OURTEEN years ago the Great Eastern Railway a new station at Stratford, on a site which, in addition 


Company built a small generating station in Norton to being cheap, was situated reasonably near to the 
Folgate, near its Liverpool Street terminus, in order theoretical centre of gravity of the total power demand 
to supply continuous current for lighting that station, of the Company s suburban system. 
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Fic. 1.—PLAN or GENERATING STATION. 


the Great Eastern Hotel adjoining, the Company's From this new generating station it is intended to 
offices, and various local goods stations and yards. supply the whole of the network originally supplied from 
The aggregate capacity of the plant was only 900 kw., Norton Folgate, which station will henceforward serve 
and this was very scon taken up by purely local as а sub-station, and for that purpose is being equipped 
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Fic. 2.—CROSS-SECTION OF ENGINE AND Doitken. Rooms, 

requirements, so that for some time past the question with three 300-kw. motor-converter sets of the La 
of meeting the growing demands for additional elec- Cour type, to supply the original continuous current 
tricity supply had been before the directors. The site distribution system. It is also intended to supply 
of this original station was not in any way a favourable energy to the Company's locomotive shops which ad- 


one for extensions, hence it was finally settled to build join the new power station, and which are now in pro- 
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cess of being converted to electrical driving. Thére 
will be altogether a total of eight sub-stations for power 
and lighting supply, ranging in capacity from 200 to 
600 kw. each; and twenty transformer chambers situ- 
ated at the various small passenger stations within a 
distance of some miles on either side of the generating 
station. The gas lighting of about thirty stations, 
warehouses, &c., will be replaced by electric lighting; 
the Company's printing works will be electrically 
driven, as well as a number of cranes, turntables, &c., 
in connection with the various vards and 
wharves. 

TAE PRINCIPAL BUILDING is of steel and galvanized 
iron, and consists of a boiler room, approximately 
125 ft. by 55 ft., and an engine room 125 ft. by 45 ft. 
The outer side wall of the engine room is filled with 
brick, and so forms an unquestionably weather-proof 
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Fic. 3.—GENERAL VIEW OF ENGINE-ROOM AND SWITCHBOARD 


shield for the switchboard gallery. The site of the 
station lies upon flat, marshy ground, hence the founda- 
tions had to be of the ferro-concrete floated raft type, 
and this same fact is partly responsible for the adoption 
of steel construction thrcughout, inclusive of the two 
chimney stacks. For the same reason the 20-ton 
hand-operated travelling crane which spans the engine 
room proper runs upon separate lattice girders, sup- 
ported by a double line of independent stanchions, each 
of which has its own separate foundation. This crane 
was supplied by Messrs. Morris and Bastert, of Lough- 
borough. 

Two STEEL STACKS, 8 ft. 6 in. diameter by 75 ft. and 
50 ft. in height respectively, are arranged at either end 
of the main flue, which extends longitudinally through 
the boiler room. The reason for the difference in the 
height of the stacks is that at one end of the flue an 
economiser is fixed, and the additional height of the 
stack serves in part to provide the increased draught 
necessitated thereby. Both stacks are lined with fire- 
brick for the first 40 ft., and are so designed that at 


any future date they may be extended to 100 ft. in 
height if required. 

MECHANICAL INDUCED DRAUGHT is used, and each 
stack is provided with two fan houses, each of which 
contains a Buffalo Forge Company s fan, directly driven 
by a B.T.-H. 17:5 b.h.p. motor cf the three-phase 
squirrel-cage type. The starting gear is so arranged 
that at first the stator windings are '' star’’ connected, 
and when speed is attained they are changed over into 
" mesh " connection. There are the usual water-cooled 
double bearings between the motor and the fan, and 
regulation cf the draught is effected by adjusting the 
dampers on the suction side. The general question of 
induced versus natural draught was largely settled by 
the existence of the difficulty already mentioned ав re- 
gards the provision of good foundations for a heavy 
brickwork stack. The increased flexibility of contiol 
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with induced draught is an additional advantage of 
growing importance. 

Солі, is obtained from the Company's own siding, 
which runs parallel to the boiler-house wall. Ordinary 
locomotive coal is used, and is dumped down a 
simple slide into the boiler room. Mechanical stokers 
are not, and will not be, used. 

WaTER for all purposes is lifted by compressed air 
from an artesian well bored by Isler. This well is 
900 ft. deep, and is lined from the surface to the chalk. 
The normal water level is about 109 ft. from the sur- 
face, so the compressed air lifts from that depth and 
discharges into a small tank elevated on columns. The 
feed '* make-up " is passed through a Stanhcpe water 
softener, which has been transferred from the old : ta- 
tion at Norton Felgate, and which is capable of dealing 
with 2,500 gallons per hour. | 

THE STEAM-RAISING PLANT consists of a battery of nine 
Galloway boilers, size 8 ft. 6in. diameter, by ЗО tt. 
long, fitted with double oval furnaces, Hopkinscn's 
and mountings, and Noakes’ valves. The 
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boilers work at 160 lbs. pressure, and the steam is 
superheated 100? F. by a wrought steel tubular super- 


room is provided for a possible future extension to a 
heater inserted in the flue immediately behind the 


total of 720 tubes. Two Hall vertical ecmpound feed 
pumps are installed, one in each end of the condenser 
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Fic. 4.—1,000 kw. Parsons’ TURBO-ALTERNATOR. 
boiler. Each boiler is nominally rated at 8,400 lbs. 
evaporation per hour, and a group of three constitute 
а unit for the supply of steam to one turbo-generator 


pit, and have : 


| joint capacity of 12,000 gallons per 
hour, Fig. 


l is a plan of the generating station, and 
shows the relative position cf the boilers, pumps, &е., 
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Fic. 5.—LOW-IENSION SWITCHBOARD AND REAVELL AIR-COMPRESSOR. 

of 1,000 kw. capacity. As already stated, the flue and Fig. 2 is a sectional elevation of the boiler and 
gases are passed through a Green’s economiser, on their engine rooms. 

way to one of the smoke stacks; this economiser is STEAM PIPES and connections were supplied by 
made up of 480 four-inch tubes of the usual type, but Spencer, the flanges and other details being strictly 
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according to the British Engineering Standards. Mag- 
nesia lagging has been supplied by Hobdell, Way, and 
Co. The steam header is supported on brackets in th« 
boiler room; it is 8 in. diameter, and is divided into 
three sections, corresponding with the three groups of 
boilers. Isolating valves and an expansion loop are 
provided between each secticn. There is no ring main 
system, nor are there any duplicate pipes of any de- 
scription. 

THE GENERATING PLANT in the engine room is installed 
on the same ground level as the boiler plant, and it 
will be seen from Fig. l that the turbo-alternators are 
arranged with their axis at right angles to those of the 
boilers. By this plan the steam-raising and the gene- 
rating portions of one complete unit are made to 
OCCUPY the same proportionate leneth of the building, 
and so enables the total flocr area to be used to the 


best advantage. Fig. 3 gives a general view of the 
engine кер] evi the switchboard gallery. 


Еа. 7.—HIGH-TENSION SWITCHBOARD 


Turbo-alternators are by Parsons, and are very 
similar in general design to those in the Kent Electrie 
Power Co.'s staticn at Frindsbury, which were fully 
described in Electrical Engineering for May 23rd. Fig. 
4 is a view of one of them. Their nominal capacity is 
1,000 kw. at 1,500 r.p.m., but they are capable of 
dealing with an overload of 50 per cent. for two hcurs. 
They are fitted with the usual coupled exciters, and the 
turbines have the customary run-away gcvernors, oil 
pump, tachometer, and a hand-operated overload valve, 
which admits high-pressure steam to the second ex- 
pansion rings. A hand pump is also provided for 
fiushing the bearings with oil previous to starting. 
The alternators generate three-phase current at 50 
periods and 6,600 volts, and are star-connected, with 
their neutrals earthed through an iron-grid mica-insu- 
lated resistance of 14:2 ohms. The stators are split 
horizontally, and the end connections arranged to facili- 
tate the easy removal of the upper half. The end 
pedestals are, as usual, insulated from the base. 


SURFACE CONDENSERS and all pumps are placed in the 
condenser pit, which lies parallel to the turbo-genera. 
tors. The exhaust frcm the turbine is led into ¢ 
surface condenser manufactured by Carrick and Wari: 
of Gateshead, as sub-contractors to Messrs. Parsons 
Water-sealed automatic atmospheric exhaust valves are 
also provided. The main condensers are fitted with 
Parsons’ vacuum augmentors, and a vacuum of 29 in. 
is frequently cbtained. The air pumps are of Parsons’ 
compound type, fitted with ring lubricators to all bear. 
and rocking pipe lubricators to all cranks. In 
fact, throughout this generating station there is rot a 
single oil hole which requires to be fed by an oil сап 
from the hand of an attendant. The air pump is 
driven through reduction spur gearing by a 


Ings, 


single g 

B.T.-H. 70 h.p. induction motcr, which is also direct 
coupled at the other end of its shaft to an Allen centri- 
fugal pump for circulating the ecoling water. This 
pump is capable of circulating 100,000 gallons cf water 


6 
‚= =. m 


а лт 0 arn — 


AND CONCRETE CELLS LELUW. 

x > ]. 
per hour, and forces the water to the top of a Balcke 
open-type eooling tower, of which there are three 
installed, one for each unit. The condenser pit 1 
partly divided into three sections by ferro-concrete 
arches and floors, which span the pit at two points. 
and serve to balance the lateral thrust of the 
foundations. 

Auxiliaries in general are conspicuous by their ab- 
although in one corner of the engine rcom 
shown in Fig. 5, there are two Westinghouse locomo- 
tive type steam air compressors, and one Reavell ап 
compressor driven by a B.T.-H. 22 h.p. induction 
motor, all used to supply the compressed air necessary 
for lifting water from the artesian well. 

A LOW-TENSION SWITCHBOARD is installed for dealing 
with the works supply cireuits. Fig.5 is a view of this. 
It consists of four panels, the full connections of whic! 
are shown in Fig. 6. Two transformers, of 150 kw. 
capacity, serve to reduce the 6,600 volts to 390 volts 
between phases, at which pressure it is distributed {ct 


also 
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power purposes. The lighting distribution is on the 
three-phase four-wire system, 220 volts being obtained 
from the neutral to any phase. A middle point con- 
nection has been provided in the winding of each phase 
of the transformers, so that in the event of 110-volt 
metallic filament lamps beeoming practicable for alter- 
nating currents, a slight alteration will suffice to change 
the pressure to suit. 

THE HIGH-TENSION SWITCHBOARD is erected on a gal- 
lery about 13 ft. above the engine-room floor, and is 
shown clearly in Figs. З and 7. The whole cf the 
switch-gear has been supplied by the B.T.-H. Co., and 
is controlled from 24. panels, made up of 4 generator, 
2 works supply, 6 section, and 12 feeder panels. The 
distinctive feature of this switeh-gear is that the ‘bus- 
bars are arranged on a '" ring " system, the concrete 
Cells. which contain the "bus-bars actually forming a 
hollow rectangle, which surrounds the switchboard 
proper in a vertical plane. There are a double row of 
switch cells, one being situated on the switchbeard gal- 
lery to the rear of the panels, and the other on the 
engine-room floor immediately beneath. The “bus-bar 
chambers and the switch cells form one homcgeneous 
conerete structure. The width of the switch cells is 
32 inches, while each panel is 16 inches, hence any 
panel may be mechanically connected with the switch- 
cear in either the ог lower cell, as required, and 
without the use of any lateral offsets in the operating 
gear and pipe connections. Fig. 6 is a diagram of the 
eonnections and relative positions of the various gene- 
rator and feeder panels, and also shows in full detail 
the connections on a panel of each type used, both in 
the high-tension and low-tension boards. From this 
diagram it will be seen that, in general, each sub-sta- 
tion is supplied through duplicate feeders, one supplied 
from a section in the upper "bus-bar, and one supplied 
from the corresponding section of the lower bus-bar. 
It will be evident that by this arrangement, along with 
the provisicn of isolating oil-switches between the va- 
rious ‘bus-bar sections, any reasonable sub-division and 
connection of the load and generators may be effected 
with the greatest of ease. 

The»usual reverse-current tripping relays are fitted to 


the generator switch-gear, while all feeder switches 
have direct-acting trip gear, supplied from series trans- 
formers and fitted with fuses in parallel with the trip 
coils, in order to secure the time-limit effect. One 
ammeter is provided for each feeder, and this is fitted 
with a plug, so that it may be connected to the se- 
condary of the current transformer in any one of the 
three phases. The indicating wattmeter on each gene- 
rator panel is controlled by a switch in such manner 
that it may be used at will to measure the lagging or 
leading component of the machine output, instead of the 
energy component. The wiring of the switchboard, 
both primary and secondary, is coloured red, blue, and 
yellow respectively to facilitate identification. There 
are duplicate synchronisers of the revolving dial type. 
one of which is provided with double dials 18 in. dia- 
meter, and mounted in front of the switchboard in such 
manner that it may be turned so as to be visible from 
any part of the engine room. 

VOLTAGE REGULATION 15 performed automatically by 
means cf a В.Т.-Н. Тит voltage regulator, which 
intermittently short-circuits the resistance in the exciter 
deld circuit. The exciter field rheostats are carried on 
the back of the generator panels, and the main field 
rheostats are hung below the switchboard gallery, and 
operated from controlling pedestals mounted on the 
gallery. flcor. 

“UNDERGROUND CABLES for the high-tension distribu- 
tion have been supplied by W. T. Henley's Telegraph 
Works, Ltd., and are of that firm's three-core lamin 
type. About 40 miles have already been laid, princi- 
pally along the Railway Company's own lines. 

The construction of the power station has been car- 
ried cut under the superintendence of Mr. John Wilson, 
Engineer-in-Chief to the Company, by whose courtesy 
we are enabled to give this description of the under- 
taking. Mr. Н. W. Firth has been responsible for 
the eleetrieal design of the station, and also for the 
immediate supervisicn during construction. We have 
also to thank Mr. D. James, assistant to Mr. Firth, and 
Mr. W. Watson, the resident engineer, for informa- 
tion dine assistance given in the preparation of this 
article. 


ELECTRICAL EQUIPMENT AT BROWNLOW HILL WORKHOUSE, 
LIVERPOOL 


ROWNLOW HILL WORKHOUSE, Liverpool, is one of 

the largest, if not the largest, Poor Law instituticn in 
tthe country, having an inmate population of about 4,0C0, apart 
from the ofticers and nurses. The hospital has a capacity of 
z;bout 2,000 beds, and is one of the largest nursing training- 
-schools in Great Britain. The buildings, seme of which have 
been converted from ordinary workrooms to hospital wards, 
ere mainly old; up til recently the whole of the building, 
-except the nurses home, was lit by gas, and the laundry 
machinery, which is capable cf dealing with 50,000 articles 
per week, was driven by a steam engine. 

The members of the Select Vestry, realising that it would 
certainly be more satisfactory and probably more economical 
to have an electrical generating plant, decided to seek advice 
on the matter, and instructed Messrs. T. L. Miller and Wilson, 
-of Liverpool and Manchester, to submit a report on the sub- 
ject. The report showed that, allowing for an expenditure 
of £19,600, and after providing for all capital charges on this 
amount, a siving of about £/00 per annum might be anti- 
cipated if the buildings were Lt, and motive power sup- 
plied, from a central generating station. 

Acting upon this advice, the consent of the Local Govern- 
ment Board was obtained, and work commenced in January 
of last year, the plant starting operation in September of the 
same vear. The results have been most satisfactory, and 
during the six months ending March 0th a total output of 
190,398 units was generated at a cost of 0'591. per unit, dis- 
tinctly better than the estimated figure. The coal consumption 
per unit is about 7 lb., which, with small sets working non- 
condensing, may be considered very satisfactory. About 52,000 


units were suppiied for the laundry motors, the remainder being 
utilised for lighting and electro-medical apparatus. 

Fig. 1 shows the generating plant, which comprises threc 
hizh-speed steam sets consisting of 120 h.p. enclosed type 
Brush-Falcon engines direct connected to three 85-kilowatt 
Prush generators. These machines give a normal output of two 
(0 amperes at 230 volts. The steam-raising plant consists ot 
two 28 tt. by 7 ft. 6 in. Lancashire boilers by Messrs. Galloways, 
of Manchester, each boiler having a downtake superheatei 
of the ''Easton"" type. ‘Lhe boilers work at a pressure of 
120 lb., and steam is delivered to the engines at about 100 
degrees superheat. The feed-pumps and feed-tank are at the 
far end of the engine-house, the pumps being of the '' Cameron " 
type. The steam piping is arranged so as to allow either 
boiler to supply any engine, and the valves are so placed as 
to render a total stoppage impossible. Ап illustration of the 
switchboard, which is shown in Fig. 2, consists of three 
generator panels in the centre of the board, and four feede- 
panels arranged two on either side. 

The system of mains supplying the various blocks consists 
of bare copper conductor laid solid in "'carbolite" in wocd 
troughing, and has given every satisfaction. "The lighting in- 
stallation comprises 27 arc lamps, scme of which are used 
for outside lighting, and about 3,000 16-c.p. incandescents, 
the bulk of the wiring being done in wood casing. 

The laundry installation, which is very interesting, comprises 
five 16 h.p. 400 r.p.m. motors built by the British Electric 
Plant Co., electrically-heated finishing machines, and a large 
number of electrically-heated irons. Very great benefit has 
been derived from the abolition of the gas-heated irons pre- 
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viously used. In the operating theatres and hospital wards 


a considerable amount of electro-medical apparatus has been 
electrically-heated 


installed, 
sterilisers. 


including a large number of 


anticipated saving of £700 should be realised, and great credit 


reflects upon Mr. W. P. Elliott (the engineer-in-charge) for 
the economical running of the station. The contractors for 
the wiring were the Alliance Electrical Co., Ltd., ef Bir- 


Fic. 1.—GENERATING PLANT. 


The generating and steam-raising plant are located in a sub- 
stantial brick building, divided into two rooms of equal size, 
the main dimensions being 50 ft. by 21 ft. each, and the 
main flue leading to a brick chimney 90 ft. high. 

The result of the first six months’ working showed that the 


HOT-WIRE WATIMETERS 


^HE paper read at the Institution of Electrical Engineers 
on Thursday, May 23rd, by Mr. J. T. Irwin, described a 
new type of polarised hot-wire instrument which he had de- 
veloped, and showed some of the uses to which it might be 
applied. 

In Fig. 1, C D and E F are two wires or strips of the same 
size; one pole of a battery B, is applied to D E, and the other 
pole of the battery is connected through two resistances R, R, 
to C and F. If the resistance of C D is equal to E F —r, then 
there will be a current b flowing in each wire. If another 
current a from any other source is sent from С to F through 
both the wires in series, the whole current a can be assumed 
to pass through the strips C D, E F owing to the resistances 
R,, R, being large compared with the resistance of the strips, 
then the rate of heating in the right-hand wire will be (0+0) 2, 
and the rate of heating in the left-hand wire will be (a— 0) 2. 
The difference in the rate of heating will be equal to 4 a b r. 
In any case the difference in the rates of heating is propor- 
tional to 4 a b r. Therefore if b and r are constant, the 
difference in the rates at which energy is given to the two 
strips 18 proportional to the current a, and if the current а 
reverses in sign, the difference will reverse in sign. If the 
wires C D and F E are each drawn back with equal and 
constant tension at their middle point, then a small mirror M 
placed across the two wires will be deflected through a certain 
angle proportional to the difference in temperature between 
the two wires, and this difference in temperature is propor- 
tional to 4 а Ъ r if the current a remain constant for some 
time; therefore one has a polarised instrument in which the 
deflection for small angles is practically proportional to the 
current. 

The wires C D and C F in Fig. 1, instead of being pulled 
back at their middle point, pass over independent and insulated 
pulleys P, P' (Fig. 2), and return almost parallel to each other 
and to their outgoing length as shown in Fig. 3, where the 
wire CC'D'D corresponds to the wire CD in Fig. 1. A 
similar wire EE'F'F will pass over the pulley P’; these two 
systems of wires are tied together diagonally, that is, the 
wire CC’ is tied at its middle point to the middle of the wire 
F'F, and the wire EE' is tied back at its middle point to 
the middle of D'D, as shown in Fig. 4. Now as the current 
passing through the wire CC’ is the same as that passing 


Fic. 2.— SwITCHBOARD. 


mingham, and for the switchboard and motor-starting panels 
Messrs. Brook Hirst and Co., of Chester. The pipe-work was 
carried out by Messrs. E. H. Williamson and Co., of Liverpool. 
The wholc of the work was executed under the supervision 
of Messrs. T. L. Miller and Wilson as consulting engineers. 


AND OSCILLOGRAPHS 


through D'D, if they are of the same length and of the same 
size, the expansion of each wire will be the same since the 
rate of losing heat is the same. The pulley P will not rotate 
and will only serve to insure that there is equal tension on 
each wire. The pulleys Р, Р’ are drawn up by the spring $. 
If there is no current passing through C C'D'D or EE'F'F, 
and if the wires are exactly similar at the same temperature, 
then the sag of the wires CC’, D'D, EE’, and F'F will be 
equal in each case. If a current is sent through the four 
portions, in series, then there will be an increase in length 
in all four wires, but there will be no deflection of the murror. 
If the wire CC'D'D is heated it will sag more than the wire 
EF'F'F, and therefore the mirror will be tilted by an amount 
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depending on the difference in the rates of heating in the two 


wires. Fig. 5 shows the curve connecting detlection with 
current passed through the two strips in series, when another 


constant current is sent through the two strips or wires in 
parallel as shown in Fig. 6. lt will be seen that it is very 
nearly a straight line. 

The only objection to the instrument used in this way is that 
it requires a constant exciting current, and this would be a 
drawback to its general use. It could be used as an ammeter, 
voltmeter, or ballistic coulombmeter. Used as an ammeter, the 
main current or a current proportional to it would pass through 
the two strips in series, and a continuous current would be 
sent through the two strips in parallel as shown in Fig. 7. 
The instrument could only be used for contimuous-current meas 
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urement. Used as a voltmeter the two strips in series will be 
connected in series with a suitable resistance and pvt a:rcss the 
two points between which it is required to measure the P.D. 
There is a special case, however, where the instrument de- 
. scribed has many advantages, namely, where it is required to 
measure the instantaneous voltage across two points or the in- 
stantaneous current flowing in a circuit. Suppose one wishes 
to measure the P.D. at every instant between two points A B 
(Fig. 8). The instrument CDEF is placed in series with a 


Current Centiaim peres 


0 100 200 320 
Deflection, 


Еа; д. 


non-inductive resistance R,. If the aifference of potential 
across А В varies very slowly the deflection of the instrument 
will be practically proportional to the P.D. at every instant. 
If the rate of change of P.D. across AB is rapid, the heat 
capacity of the wires will prevent the difference in tem- 
perature of the two wires being proportional to the actual differ- 
ence of potential. The rate of change which the instrument 
will follow with any given degree of accuracy depends on the 
ratio of the quantity of heat stored in the wires for a given 
temperature rise to the increased rate of loss of heat for the 
same temperature rise. To make the instrument practical for 
ordinary frequencies the resistance R, in Fig. 8 is shunted by 
a condenser K as shown in Fig. 9. 

To use the instrument for indicating the instantaneous value 
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of the current flowing in a circuit the arrangement shown in 
Fig. 10 is used. A coil with self induction L and resistance 
R is placed in the main circuit A B. If R and L are chosen 
so that R/L=the ratio of the difference in the rates of dis- 
sipating heat to the difference in the quantity of heat stored 
for a given difference in temperature, then the difference in 
temperature will be proportional to the instantaneous current 
in AB. 

lf the current flowing in A B is very small, then the arrance- 
ment shown in Fig. 11 is more suitable, where practically all 
the current flows through the two strips in series and through 
the primary of a transformer, the flux in which is practically 
proportional to the current. The secondary of the transformer 
is of few turns, and the ampere turns on the secondary are 
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small compared with the ampere turns on the primary. When 
this is so the current flowing in the secondary is proportional 
at any instant to the rate of change of the primary current. 
Where the frequency is high or the rate of cooling slow it 
is possible to have simply a current through the strips pro- 
portional to the rate of change of the voltage as shown in 
Fig. 12, or of current as shown in Figs. 12 and 13, since the 
heat gained or lost during a period is practically that due 
to the current through the strips, proportional to the rate of 
change of P.D. or current. This is particularly useful when 
measuring very high differences of potential, as it is possible, 
as shown in Fig. 12, to indicate the instantaneous P.D. on 
Е. Н.Т. systems without the use cf expensive resistance, espe- 


cially as the curve can be corrected, if the rate of cooling be 
known. 

Before considering how to get a deflection proportional to the 
instantaneous watts given to a circuit, it is advisable to con- 
sider how the instrument could be used for indicating the mean 
power given to а circuit. 

Suppose a circuit arranged as shown in Fig. 14. where R, 
is a resistance in the main circuit, and R, is a resistance in 
series with the strios r, 7, in parallel placed across the main 


Fic. 10. Fig. 11. 


circuit. Let C, be the instantaneous value of the current taken 
from the mains, C, that flowing in the circuit in which it is 
required to measure the power, C, that flowing through the 
resistance R,, and C, the current through the resistance R,. 

Then C,—C,=current through one strip, and C,— C, —current 
through the other strip. The difference in the heating of the 
two strips is equal to— 

(C, 05) "°F, -(6, 0^5, 

from which it can be shown that the difference in the rate of 
heating 2 C,C,R,, which is a very simple expression for the 
reading of the instrument. 


Т _when r is the P.D. between H and 


The current C,= R 
i 


D E. 
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If V is the voltage across the load, it can be shown that the 
difference in the rate of heating = ү [V—(C,—C,)r,]C,R,. When 


(C,—C,)r, is very small compared with V, and when C, is 
very nearly equal to C,, the difference in heating is propor- 
tional to the product of C,V, that is, to the watts spent in 
the circuit. 

It is therefore essential that the actual power spent in the 
strips themselves shall be very small compared with the 
power to be measured, if the instrument is to read nearly cor- 
rectly on low-power factors. 

One of the many ways of using a hot-wire wattmeter in con- 
junction with a transformer is shown in Fig. 15, where PQ 


Ес 14. Ес. 15. 


is the primary winding of a transformer and S the secondary. 
The P.D. across the points P, and Q, is at every instant equal 
to Kz potential across P and 9 = /,У, say, and the current 
which flows through the strips СЇ ЕКЕ in series is equal to 
&,С, and is in phase with C since the resistances К, and т, are 
non-inductive. The difference in heating in the two strips C D 
and EF is equal to 4 £,£,V C, and therefore the mean differ- 
ence of heating is equal to 4 4,4,W. The difference of heating 
is proportional to the power spent in the portion of the circuit 
AB plus the C*R losses in the resistance R, and 7,7, due to 
the main current C. 
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Errors are introduced by this method due to the transformer 
winding P having resistance, and to the winding P and S 
having magnetic leakage; but the errors due to these causes 
can be made negligible at all but very low power-factors. In 
another modification an auto-transformer is used which has 
some advantages over that shown in Fig. 15. especially. wheie 
the voltage is small across the load, and where the main current 
is large. By the use of suitable constants it is therefore pos- 
sible to use the same instrument and the same scale for current, 
pressure, and power. 

To enable the instrument to indicate instantaneous watts it 
is necessary, as was seen above, to have the rate of heating 


at every instant equal to VC+k, VC+hk, CV. A method of 


Fic. | 16. 


arriving at this is shown diagrammatically in Fig. 16, where 
LR is an inductive resistance and R, a non-inductive resist- 
ance placed in series with the load A B. 

It can be shown that the rate of heating of these two strips 


will be proportional to 4 &,C V. 

It is easy to arrange, as shown in Fig. 17, that the instrument 
itself shall have a deflection depending on the sum of the 
lengths of the strips CD and GH minus the sum of the 
lengths EF and IJ, that is, the strips CD and GH really 
form one strip, and the strips F E and IJ another strip. In 
Fig. 17 the pullevs are replaced һу a block which is pulled 
back in the same manner as the pulleys by a spring. The 
four connections DH I E, instead of being connected D to Н 
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and I to Ё as in the case of the ammeter and voltmeter, are 
now connected diagonally D to E and 1 to Н, and the wires 
are still tied together diagonally at the middle point. The 
letters used in Figs. 16 and 17 refer to similar parts. If the 
values of the various constants are properly chosen, the instan- 
taneous difference in the temperature of the *wo strips will 
be proportional to the instantaneous power. If the instrument 
has a high enough natural period and is properly damped, the 
detlection will be at every instant proportional to the power. 

The author generally mounts three instruments together to 
show at the same time three waves—say, current, P.D., and 
power. Three P.D. waves can be shown at once say, the P.D. 
difference across a resistance and inductance in series, and the 
P.D. across the resistance, and the P.D. across the inductance 
separately. The instrument is made with three elements and 
is very compact, weighing complete with its levelling screws 
only 13 lb. The mirrors are fairly large, being 4 by 1:5 mm. 
for projection purposes; the natural period is about ула th 
of а second, but it can be made much less by using а smaller 
mirror and tying back the wires more at the centre; in fact. 
if necessary, any natural frequency up to 20.000 per second 
is quite possible. Altering the tension with which the wires 
are stretched does not alter the natural period very much, the 
amount the wires are tied back having a greater intluence 
than the tension. 

As shown earlier in the paper, the deflection can 
be made proportional at every instant to the instantaneous 
voltage across two points, or to the instantaneous current tlow- 
ing in a circuit independent of the frequency. and this although 
the instantaneous deflection is not proportional by апу means 
to the current flowing through the instrument itself. Since the 
difference in rate of heating of the wires is equal to 4 ah r 
where b and r are constant, the difference in the rate of heat- 
ing of the two wires ^s proportional to « and the temperature 
difference to a ¢ or quantity of electricity that has passed 
through them. Then. if there is comparatively little difference 
in the rate of radiation compared with the difference in the 
amount of heat stored in the strips in a given cycle, or if 


the difference in the heat radiated can be compensated for, 
the deflection. of the instrument will be proportional to the 
quantity of electricity that has passed through it, and can be 
used to indicate the instantaneous flux linking with a circuit. 
This is very useful for drawing hysteresis loops for iron or 
showing .ue instantaneous value of the quantity of electricity 
stored in a condenser. 

E.cperimental Ilesults, —One of the first machines for which the 
voltage curve was obtained was the Pyke and Harris inductor 
elternator at the Central Technical College. This is shown in 
Fig. 18, D being the curve obtained on a Duddell projection 
oscillograph апа I the curve obtained on the author's instru- 
ment. The two curves are so nearly alike that it is almost 
impossible to detect any difference. 

Fig. 19 shows two curves for current and P.D. on a non- 
inductive load, and it will be seen that they are practically 
in phase with each other and of the same wave form. In this 
case the wires were properly damped in castor oil. The drop 
of potential across the inductive resistance LR was only 
about 1:5 volts. and therefore did not alter the current or the 
angle of lag much, as the voltage across the non-inductive re- 
sistance Ң was about 150. The current and P.D. curves on 
a partially inductive load are shown «n the right. It 25 
evident that the power curves are incorrect, but it is not 
easy to adjust the currents in the wattmeter wires to the 
theoretical values they ought to have. 

The author has developed a new method of damping by 
which it is possible to dispense with the damping oil altcgether. 
ot else to have a damping liquid much less viscous and not 
affected by variation in temperature. 

The method consists in so damping the electric current 
through the instrument that the detlection is proportional vo 


D | 


Oudzell Irwin 


Fig. 18. 


the qusatty it is desired to record. Suppose in Fig. 9 а 
resistance R, is inserted in series with the condenser К, and 
the resistance R, is now placed across both the condenser and 
R,. Then when a nearly square wave of P.D. is applied across 
the points А В the current tlowing into the condenser when the 


P.D. chances suddenly is proportional to Е - The quantity 
of electricity that fows into the condenser in a very small 


dV 


6 
the strips will produce a difference in their temperature pro- 
tr 
her and therefore the initial fore acting on 
6 
the moving parts is reduced as the resistance is increased. 
tnis initial. diminution of the force acting on the mov:ng 
parts is to be depreciated inasmuch as it reduces the steep- 
ness of the curve of P.D. If the resistance К, was very large, 
the quantity of electricity in the condenser would increase 
comparatively slowly and the oscillograph wouid in ‘icate this 
accurately, and would therefore show the P.D. curve rounded 
olt; just as with ordinary oil damping the steepness of the 


time d t is proportional to This quantity towing through 


portional to 


P.D. 
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curve is reduced and the curve rounded off as the viscositv 
of the oil is increased. ` 
As the resistance R, 18 decreased the rounding off of the 
curve diminishes, and the mirror would eventually have a 
throw greater than that corresponding to the impressed volt- 
age across A B. The critical resistance is that which limits 
the deflection of the instrument when a sudden P.D. is applied 
to what it would have if a steady P.D. of the same value 
were applied across А В. It is possible to damp the current 
wave by putting a resistance in parallel with the self-induction 
across Which the strips are placed. This is necessary when the 
damping due to the strips themselves is not sufficient. 
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Hor-WinE УУАТТМЕТЕВ TESTS. 


The instrument on which these experiments were carried out 
was arranged in tubular form, so as to be able to go inside the 
tubular air-tight casing, and was constructed on the same 
principle as. the hot-wire oscillograph, except that the small 
plane mirror is replaced by a concave mirror % in. in diameter. 

The following particulars of the instrument mey be of 
interest :— 

Total effective length of wire for each strip 

Diameter of wires... gi 

Distance apart —... si 

Material platinum, silver 


10 ems. 
0:005 of a cm. 
0:15 of a cm. 


( 10:39 ohms. 
" |10:30 ohms. 

The natural period of the instrument was th of a second 
at first, and on account of it being so high it was liable to 
yet in phase with the variation of heating in the instrument 
on alternating current. The mirror was weighted with lead 
to stop this movement. Sensibility, 290-mm. detiection at a 
scale distance of 1 metre for a current of 0°2 of an ampere 
through one strip; that is an expenditure of power of 04 of 
a watt. 

‘the curve given in Fig. 5 is from this wattmeter, and shows 
the detlection plotted against the current in centi-amperes 
sent through the two strips in series, when the current through 
the strips in parallel is constant at 01 of an ampere. It will 
be seen that the detlection is almost exactly proportional to 
the series current. This corresponds to the case of a watt- 
meter on a non-inductive load where the difference in the rate 
of heating is proportional to the current multiplied by the 

150 


Resistance of strips 


Deflection in Millimetres. 
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voltage. А test was undertaken to find out how altering the 
tension on the strips altered the sensibility. Decreasing the 
tension on the strips from 8 oz., the normal tension, to 4 cz., 
the sensibility was increased by 15 per cent. It was also found 
that the deflection when a current was sent through one wire 
onlv was proportional to (current). "This small change of 

sensibility, due to change of tension, is of considerable im- 

portance, since it shows that slight alterations of the spring, 

which may arise from change of temperature, will only produce 

a very small effect on the sensibility of the instrument. The 

tension of 8 oz. was kept on, for although less sensitive the 

deflection was more constant for a given difference in heating. 
With a view to obtaining increased sensibility, the wattmeter 

was enclosed in its case and the case exhausted. The curve in 
Fiz. 20 shows how the deflection is increased for a constant 
difference in the watts dissipated in the strips. It will be 
seen that for a small diminution in the pressure the sensibility 
is very little increased, but when the pressure falls below 
90 mm. of mercury, the increase in sensibility is very rapid. 
The total increase in sensibility from atmospheric pressure to 
12 mm. of mercury is 70 per cent. 'The shape of this curve 
15 very important as it shows that unless one is able to keep 
a constant reduced pressure in the instrument the sensibility 
wil vary very much, and this makes this arrangement com- 
mercially impracticable. The most important test for a watt- 
meter is whether inherently it will read correctly the difference 
in the watts expended in the two wires, independent of the 
absolute watts expended in each wire. 

After the reading of the paper Mr. Irwin showed two forms 
of the apparatus in action. With one of these he projected 
wave form curves of current E. M.F. and watts upon a screen, 
while the other was arranged to show a hystersis loop. 


DISCUSSION. 


Mn. ALBERT CawPszELL (National Physical Laboratory), said 
that it was astonishing that the hot-wire principle had been 


capable of application to an oscillograph, because it was well 
known that the main defect ot a hot-wire instrument was Its 
sluggishness, and to get over this in the way Mr. lrwin had 
done was most ingenivus and beautiiul. me would like to make 
it clearer how the condenser K helped the heating of the wires; 
or made up for the thermal lag 1n the heating and cooling ot 
the wires C D and Е Е (Fig. 9). The wires to begin with 
were practically both at the same temperature above that ot the 
surrcunding medium by the steady current in them. When 
the alternating current was passed the current on one side 
was reduced instantaneously, and increased on the other, thus 
making a difference of temperature between the wires. ‘Lhe 
curve which showed the rise of temperature in a wire supplied 
at a uniform rate with energy was exactly similar to the curve 
which showed the current going into a conaenser through a 
resistance when a fixed voltage was put upon the terminals of 
the combination. The two curves agreed, and to this fact he 
attributed the possibility of compensating the thermal lag by 
the hurrying up effect of the condenser. One small point 
was suggested to him by Mr. Irwin's paper, and it had led to 
an experiment a few days ago. The experiment was to use a 
hot wire to make a telephone. With a mica plate connected 
to a thin wire, and supported in the usual way as a telephone, 
if an alternating current were sent through, it was possible to 
hear quite distinctly the roar of the current. If a direct 
current were superimposed on an alternating current, i.e., a big 
alternating current superimposed on a small direct current, the 
effect was very much louder. He had not yet been able to 
actually speak through a hot-wire telephone such as this. 

Mr. W. Dvuppe te said that the method by which the author 
had overcome the thermal lag in the instrument reminded him 
very much of a similar method that was employed by M. 
Abraham some years ago to overcome the lag when using an 
ordinary moving coll galvanometer, with а long period 
as an oscillograph. He had compensated for the errors of 
the instrument by distorting the current by means of self- 
induction and mutual induction in the circuit, so that the 
instrument indicated the real wave form, although the current 
was distorted. The author had, by his arrangement of con- 
denser and resistance, actualiy distorted the current flowing 
through his oscillograph, so that the detection of the oscillo- 
graph really showed the instantaneous values of the voltage 
applied. 

it was very interesting that the author should have been 
able to show on the screen the curve of power flowing in an 
alternating current circuit. He had himself had the pleasure of 
showing tor Professor Carus Wilson, at the Royal Institution, 
some years ago, some watt curves by one of his own oscillo- 
graphs, in which the field magnet was excited by the main 
current, and the strips had through them a current propor- 
tional to the potential difference. By using a iow s:turation 
in the iron of the fi»?11 magnet, it was quite possible to show 
the watt curves. The interesting point with the watt curve 
was to have a zero line. The apparatus exhibited did not 
have a zero line fitted up, but he understood that it would 
be adjusted to a zero line later. When one had a zero line 
on the watt curve, it could be seen that the watt curve was 
one side of the zero line when a resistance 1s used; but it 
there was a self-induction. in the circuit, both positive and 
negative watts tlowed into the circuit and out again. This 
formed an extremely usetul example tor teaching purposes, as 
showing the fact that а self-induction did not necessarily 
absorb power, although it stoppe. the current from towing 
through it. The diflicult experiment by means of which Mi. 
Irwin had attempted to show the hysteresis loop on the scieen, 
was extremely interesting. It was of the utmost importance 
to know exactly what was the real shape of the hysteresis loop 
of the core of a transformer while it was in use. Тһе hys- 
teresis toops. which are obtained by the ballistic method ог 
by slow methods, did not appear to give the same watt loss 
in the transformer as the hysteresis when measured by either 
the wattmeter method or by tests on the complete transformer, 
and some easy method of recording these loops was very 
desirable. Mr. Campbell referred to a hot-wire telephone. He 
would have expected that Mr. Campbell would have heard 
the octave above the note corresponding to the alternating 
current, but if Mr. Campbell had polarised the wire by the 
method used by Mr. Irwin, he might have heard the funda- 
mental. 

Dn. C. V. Dnvysparg (Northampton Institute, London) thought 
that all the author was doing was to use а shunted condenser 
to wipe out his self-induction, in a way very commonly adopted 
with other instruments. 

MR. Івах, in a brief reply. said that Mr. A. C. Brown, of 
Finsbury Avenue, had made experiments five years ago in the 
direction of that mentioned by Mr. Campbell, but he did not 
persist in them. With reference to Mr. Duddell's point about 
the distortion of the wave, of E. M.F., he had mentioned that it 
would produce distortion in small machines, but only in small 
machines. It could be arranged to dispense with the con- 
denser by shunting the strip of the self-induction and putting 
a large resistance in series with it. In experimental work the 
condenser required would only be a very small one, from 1 m.f. 
to 5 m.f., depending on the amolitude. 
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HAMMERSMITH WORKHOUSE 


E publish below the full report by Mr. Н. R. 

Hooper, the Local Government Board electrical 
expert, upon an investigation made by him in respect 
of the electric lighting installation at the abcve Work- 
house and Infirmary :— 


"I have the honour to report that I visited the Ham- 
mersmith Workhouse on December 27th, 1906, and оп Feb- 
ruary 5th and 6th, 1907, on each occasion with Mr. Oxley, 
and have met the master, assistant master, and the engineer, 
and the medical superintendent. I have been over the various 
wards and blocks, and generally examined the system of 
electric lighting installed. In the original estimate of the 
architects the total cost of the new workhouse was to be 
£226,450, the cost of the structure being £170,000, which sum 
included a provisional amount of £2,500 for ‘wiring only.’ 
Upon representations trom the board, the cost of the work- 
house was reduced, the amended estimate for the structure 
being £163,300. The actual tenders accepted were consider- 
ably in excess of the architect’s estimate, and additions were 
made to the contract amount from time to time. 

“In the architects letter of October 27th, 1902, to the 
clerk, it is stated that ‘in this sum of £198,277 is included 
the electric lighting throughout, and all general fittings through- 
out—that is to say, the buildings complete in every way for 
the reception of inmates as far as the architect’s work is 
concerned. The architects therefore regarded a sum of £2,500, 
or thereabouts, as sufticient for the lighting of the buildings— 
that is to say, for the wiring, fixtures, and necessary dis- 
tributing cables and controlling boards. On June 2Sth, 1904, 
Messrs. J. and J. S. Enright, referred to in this Report as 
Mr. Enright, were appointed engineers for the Guardians. 
Under the terms of the agreement the engineer will prepare 
all specifications whatsoever—provide al] detail instructions 
whatsoever which shall be required during the progress of 
the work; supervise the execution and carrying-out of the whole 
of the works by the contractor; and they will also supervise 
the execution of the work in connection with the fixing of the 
electrical fittings; examine and pass the accounts of the con- 
tractor, and give all necessary certificates. In consideration, 
they are to be paid 44 per cent. commission, with some other 
allowances. It seems clear, therefore, that if the scheme is 


open to criticism, if the work is not well finished, or if it 
in any part is obviously unnecessary, the engineers are to 
be held responsible. The scheme may be regarded in two 


separate sections, viz., Section 1, for all cables, switchboards. 
wiring lamps, &c., for a complete system of lighting; Section 
2, for cables, switchboards, motor generators, battery, &c., for 
power supply. 

“Оп December 23rd, 1904, application was made to the board 
for sanction to accept tenders, viz. :—- 


£6,700 0 0 
£2,061 12 6 


sast.’ 


Cection 1, Scott, Anderson, and Co. 
Section 2, “uter and Co. 


esetbe » ез з» о» з» әва „ „ „ 


Total ...... £8,761 12 6 


“The board declined to entertain so excessive a cost, and 
referred the matter back to the Guardians, with a request for 
a more moderate scheme, and on June 16th, 1905, application 
was made for sanction to accept amended tenders, viz. :— 


Section 1, W. J. Fryer апа Co. ..................... £4,580 
Section 2, W. J. Fryer and Co. ..................... £1.061 
Total 55,641 


““ТҺе board sanctioned the acceptance of this tender, and issued 
an order for £5,141, being the excess on the 82.500 already 
provided under the original estimates of the architects. On 
June 26th, 1906, the clerk intimated that there would be an 
over expenditure on the contract of £798, which was increased 
to £1,362 12s. 4d. in the month of August, 1906, and it has 
since, I believe, been further increased. What the precise 
amount of the excess expenditure is, is not, however, quite 
clear, as there appears to be some items still under dispute. 

““1п view of the apparent heavy charges for items forming 
the excess expenditure, the board decided to obtain two inde- 
pendent opinions, and reports have been received from :—(1) Mr. 
N. Chambers, on behalf of Messrs. Preece and Cardew, con- 
sulting electrical engineers, Westminster; (2) Mr. A. Gough, 
on behalf of Messrs. John Barker and Co., of High Street. 
Kensington. Generally speaking, Mr. Chambers' report deals 
on broad lines, of *aking the whole scheme, and its total cost. 
Mr. Gongh’s report deals minutely with the details. I do not 
propos? here to examine into these two reports, but to review 


the position of the electric lighting in a general way. The 
main questions to be dealt with appear to be as follows :— 
(1) Is the system installed a reasonably economical опе? (21 Is 
the price charged for the work as a whole an excessive 
amount? (3) Have the details of the work been satisfactorily 
carried out? (4) Has the work been properly supervised, and 
should the excess now applied for be paid without further 
explanation? (5) Are any alterations desirable, and is it neces 
sary to incur further expenditure? 

"(1) Zs the system installed a reasonably economical one ?— 
In considering this question regard must be given to the tvpe 
of structure to be wired—and it may be accepted without 
contradiction that what is required is, a plain, simple, and 
ellicient. system, good workmanship, and good materials. The 
engineer has installed a double system, i.e., a ‘day’ and 
‘night’ installation throughout the whole of the buildings, em- 
bodying duplicate cables leading from the central switchboard 
to every distribution board, and frcm every such board dupli. 
cate wiring through every passage and block in the workhotse 
and the infirmary. The explanation given by the engineer would 
doubtless be that in the event of a breakdown there is always 
an alternative system of wiring. But it was wholiv unneces- 
sary, and a needless expense. What is not done in a palace 
is not needed in a workhouse. A very much simpler arrange- 
ment could have been supplied at much less expense, and the 
inference to be not unnaturally drawn is that the engineer 
wished to make the job as large as possible. 

(2) Ts the price charged for the work as a whole an excessive 
amount?—'laking the total sum of the contractor’s final ac- 
counts, viz., about £7,240, as representing the cost of all the 
work that has been done, the price is not excessive. For it 
must be remembered that the system installed is practical!y 
a duplicate system. The architect’s original estimate was 
£2,500. This is intended to be only an approximate one, and 
one may take it for granted that fhe architect never intended 
a duplicate system, nor would he allow for special fittings, the 
cost of changing the plant from one room to another, or the 
many extras. 

“Taking, therefore, the whole account now rendered, viz. :— 


£7,240 

We may deduct for special fittings, moving the 
plant, and sundry extra contracts ............... 2,495 
£4,745 
Allow Architect's original estimate  ...... £2,500 
Balance ..... s. 2 245 


“This balance may not unreasonably be taken as representing 
the approximate cost of duplicating the system. It is. of 
course. only an approximate amount, but it is sutlicient to show 
that the contractor's final account, if compared with what the 
architect probably intended to supply, is not far from the 
original estimate submitted to the board. Many of the extras 
charged are unreasonably high, even taking into consideraticn 
that extras are invariably costly. But the tendered amount of 
£4,580 was low for the amount of work to be done. Probatiy 
it was too low, and the contractor, to save himself, charged 
some exorbitant prices for the extras. 

(3) Hare the details of the work been satisfactorily carried 
out 2— Неге again regard must be taken to the purpose for 
which the buiidings are intended. The number of lamps sup- 
plied is excessive, both inside and outside the buildings. The 
master stated that there were quite one-third too many lamps 
inside, and two-thirds too many outside, while the medical 
superintendent was of opinion that there were too many lichts 
in the infirmary. This shows that either the engineer did no: 
know the proper requirements, or, if he did know, then he 
unduly increased the cost of the work. In the subways 24 
special hand lamps costing £27 16s. were supplied; two wouid 
have been plenty; 185 outside brackets, costing £169 5s. 64. 
were supplied; 50 would have been ample. With the exception 
of the special fittings, all the one-light, two-light, three-light, 
and five-licht fittings are hung with tlexible cord. This ar- 
rangement was bad. In the kitchens the flies will soon destrer 
the cord, and throughout the whole of the buildings every 
current of air sets these lights swinging and turning round. 
thereby causing undue wear upon the flexible cords, and ferm- 
ing in the case of the heavier lights a positive danger. The 
medical superintendent complains of these moving lights in 
the patients’ eves, and required them to be fixed with rods 
instead. The Bevel gearing at the back of the power switch. 
board, costing £87 10s., I regard as wholly unnecessary. 

“The staff laundry machinery adjoining the genera] laundry 
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is driven by electric motors. The general laundry is driven 
by steam. The motors were unnecessary, the whole of the 
laundry should have been driven by steam, the engine driving 
the laundry machinery being more than sufficient for the 
purpose. The cables leading to the respective blocks are laid 
in subways, in which are also placed the steam pipes for 
heating purposes throughout the buildings. The temperature 
in some cases, 157 Fahr., will soon destroy the rubber insula- 
tion of the cables, and proper and efficient ventilation should 
at once be undertaken. It is not clear who is responsible 
for placing the cables in the subways, but ventilation should 
have been provided directly the cables had been laid. I regard 
it as open to question whether motor generators need have 
been supplied at all. I should think that the present steam 
engine was sufficient to drive a small, direct-current generator 
for supplying current for the lifts. Mr. Gough states that 
lifts are working satisfactorily in London on alternating current. 
I think that the question of expenditure upon power supply 
was never seriously considered. Opal china shades were sup- 
plied throughout, even to the cellars and coal shutes. 

"(4) Has the work been properly supervised, and should the 
excess now applied for be sanctioned without further explana- 
tion?—From the terms of the agreement between the engineer 
and the Guardians, already referred to, it must be accepted that 
the engineer is wholly responsible. The Guardians in appoint- 
ing an engineer relieved themselves of responsibility upon all 
technical matters. The general wiring throughout the buildings 
is neat and well arranged, a credit which perhaps belongs to 
the contractors’ foreman rather than to the engineer. The 
cables in the subways present many indications of a want of 
proper supervision, and are fastened up in places with chains, 
bits of wire, sacking, &c. It was the duty of the engineer 
to see that all this work was properly finished before accept- 
ing it. There are also some temporary joints. In regard to 
the measurements of the cables the engineer says he has ac- 
cepted the clerk of works’ figures. Mr. Gough has remeasured 
several of these cables, and from a comparison of the two 
sets of lengths, there appears to be an overcharge as follows :— 


48 ft. of cable at 5s. ............ £12 0 0 
190 ft. of cable at 2s. 8d. ...... £25 7 0 
58 ft. of cable at 7s. 9d. ......... £22 9 0 
67 ft. of cable at 3s. 9d. ......... £12 11 0 

Total...... £72 7 0 


* Again, from an inventory made by Mr. Gough of the total 
number of lights, &c., installed, there appears to be a dis- 
crepancy from the schedule prepared and signed by Mr. H. G. 
Hewitt, clerk- of the works. 


Mr. Gough's Mr. Hewitt’s 


Description. totals. totals. 

Wall sockets ................. . IT 325 - 347 
Brackets: ER 120 106 
PONG GN GS ER 1160 1235 
C/W репаап{$........................ 108 120 
Three light pendants .. tcc 146 163 
Five. PLE 12 13 
Special fittings, one light? 

‚ three ,, 308 325 

five ,, К 

Switches ..................:...........__ 1608 1689 


‘In addition, there appears to be several items mentioned 
which are not chargeable as extras, being included under the 
terms of the specification in the contract amount. The above 
matters point clearly to an absence of proper supervision by 
the engineer, and it seems very desirable that further ex- 
planation should be forthcoming upon sundry matters of detail 
before sanction is granted for the excess incurred. 

'* (5) Are any alterations desirable, and is it necessary to incur 
further expenditure ?—From what has already been explained, it 
is clear that there are certain works which should be carried 
out :—(1) The most important is the ventilation of the sub- 
ways to reduce the temperature, and so save the cables. This 
work should be put in hand at once. (2) Replace all flexible 
hangings in the infirmary and the kitchens with brass tube. 
(5) Go through all the cables, and see that the temporary 
suspensions of sacking, &c., are removed, temporary joints re- 
made, and the cables protected from direct contact with steam 
pipes and from deterioration by the dripping of water upon 
them. (4) Provide for the proper earthing of the system. 
(5) A testing set should be provided for the use of the 
engineer-in-charge." 


At the adjourned Local Government Board Inquiry, 
commenced on May 29th, evidence was given by Mr. 
James Enright, the consulting engineer to the Ham- 


mersmith Guardians, of which the fcllowing are the 
more important statements :— 


"When called in by the Guardians, my firm was instructed 
to prepare specifications for wiring only for eight motors, to 
be installed by the architects, and for lighting, an alternating 
current supply being obtained from the Borough Council's. 
mains. Our instructions were definite on the point, or we 
should have advised the installation of generating plant. The 
question of converting alternating current to continuous was 
first raised by the contractors for the lifts, who asked for a 
continuous supply for the lift motors. In our letter of August 
dist, 1904, we advised the Guardians to use alternating-current. 
motors, and not transform any current. А very curt letter of 
September 2nd, 1904, instructed us to transform all current. 
both for lighting and power. Mr. J. S. Enright telephoned 
(September 3rd, 1904) suggesting it was only intended to con- 
vert current for the lift motors or for all motors. The reply 
was: ‘The Guardians had discussed the matter with the 
architects, and decided to convert all current used.’ We there- 
fore divided the specification into two sections with two forms 
of tender, so that the cost would be seen clearly. Оп November 
24th, 1904, we reported on the tenders. The price of the trans- 
forming plant was before the Guardians, both in the tenders. 
and our report, in an unmistakable form. Mr. Lamb and I 
called at the Local Government Board's offices on Avril 4th, 
1905. I pointed out that the transformer plant involved con- 
siderable unnecessary expense. Being convinced that the 
Guardians would not use alternating-current motors, we poinied 
ont on April 4th, 1905, that by adopting Mr. J. S. Enright's. 
suggestion of September rd, 1904, i.e., transforming sufficient 
current for the motors only, £1,000 could be saved. This course 
was adopted. 

““Тһе tenders for the revised contract were not sent to us 
for report. Certain tenders were accepted provisionallv, and 
sent to us to say if they were in order. In this manner we 
received ten tenders separately. I attended two committee 
meetings, and eventually, somewhat against my advice, Messrs. 
Fryers tenders for both sections were accepted. I do not 
wish to imply that there were more favourable tenders. On 
the whole, the work has been carried out cheaply and well, 
though the schedules were not in order, and the schedule 
prices were high. We prepared the original schedule of lights. 
The lighting provided was liberal, though not excessive, con- 
sidering the nature of the buildings. It has been given in 
evidence that the master considers there are one-third too many 
lamps inside, and two-thirds too many outside. Не tells me 
he has made no such statement, but considers the lighting on 
the whole insutlicient. Mr. Robb and Mr. Boote appear to 
consider. the five light pendants in the dining-hall expensive 
fittings. They cost 8s. each, including lamp-holders and shades. 

"For a large contract of this nature to be ‘properly carried 
out, an engineering clerk of the works is practically essential. 
Mr. Chambers mentioned this point in his report. On July 
15th, 1905, we asked the Guardians for an engineering clerk 
of the works. Mr. Hewitt, the architect's clerk of the works, 
was instructed to act for us. On July 20th, 1905, we pointed 
out that it was absolutely necessary to have an electrician ap- 
pointed. On July 28th, 1905, the Guardians refused. We believe 
Mr. Hewitt to be án excellent building clerk of the works, but 
he had other matters to attend to, and he is not an electrician. 
А very unsuitable room was allotted for the transforming plant. 
On October 31st, 1905, we pointed this out, and asked for the 
room now used. We repeated this several times verbally, and 
by letter on November 6th, 1905. It was refused on November 
18th, 1905. Later the Guardians altered their decision, and 
on January 13th, 1906, instructed us to remove the plant which 
was now partially installed. If the Guardians had taken our 
advice at first the cost of removal (£317) would have been saved. 
A provisional sum of £400 was set apart for special fittings. 
The operating standard chosen by the medical officer, and 12 
inverted pendants with resistances, were ordered by us at 
a cost of £58 5s. А letter of September 22nd, 1905, instruct- 
ing us to order Messrs. Frver to supply the fittings selected by 
the Guardians was the first intimation we received that any 
fittings had been inspected. We cannot ascertain what trans- 
pired at the meeting, except that some bargain was made. 
The Guardians acted independently of us, and are entirely 
responsible for the extra. The wiring for eight motors was 
included in the specifications. The number and pcsition of 
these was given us by the architects. The Guardians insisted 
on a supply of continuous current for these at considerable 
expense apparently on the advice of the architects. In Feb. 
ruary, 1906, we were instructed to supply a ninth motor for 
the economiser with alternating current. The work had to be 
carried out at schedule rates, and the cost was consequently 
large. 

“The items dividing lighting board, meter switchboard, and 
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extra nicters were ordered by the Guardians ‘after: the work 
was started. Had we been informed that current for various 
blocks was to be measured separately, we could have arranged 
for it in the specification at a cheaper rate. Mr. Casson has 
stated that we are entirely responsible for all the work of the 
contract. I am, therefore, bound to point out that it is clear 
trom the facts I have stated that the Guardians have constantly 
acted against and without our advice. The accepted tender 
for wiring was £4,580. This was sanctioned by the Loca] 
Government Voard. The extras we are responsible for are 
£248 16s. 44d., or about 55 per cent., including £206 65. 114d. 
for cutting away and making good. The cost of the work 
ordered by the Guardians without cr against our advice is 
£2,102 15s. 9d. 

"'The engineers who examined the installation blame us for 
installing steam and electricity in the laundries. The most 
superficial enquiries would have shown that we had nothing to 
do with the matter, as the architects installed all this plant. 

“The Local Government Board's three advisers advocate 
economy, and say we have made the installation as expensive 
as possible. They also suggest between them a further ex- 
penditure of about £1,600 on entirely unnecessary work, t.e., 
an extra bracket over each bed in the infirmary, £425 (Gough) ; 
tubular fittings, 5700 (Hooper, Chamber, and Gough); recess- 
ing of conduits, &c., in infirmary, £500 (Chambers). Mr. 
Hooper, in his report, holds us responsible for (1) the lift 
motors, (2) the laundry plant, (3) the introduction of trans- 
forming plant. The most casual enquiry would have shown 
we had nothing to do with the two former, and did all we 
could to prevent the last. He complains of want of super- 
vision, but omitted to ascertain that we had been refused a 
proper clerk of the works. 

“Mr. Boote, an engineer of considerable practical experience, 
stated that if the transforming plant was not installed, and 
the duplicate system of wiring was not introduced, the cost 
would be two-thirds of the present amount, ‘This means that 
the cost of a single-circuit system would be two-thirds of the 
present amount, or £4,656. Now the cost of the scheme as 
carried out, exclusive of the cost of transformer plant and 
the extras ordered by the Guardians, which have nothing to 
do with the scheme, was £4,829. The cost of the duplicate- 
circuit system was, therefore, in Mr. Boote’s opinion, £173. 
It must be remembered that this evidence was given by the 
Ratepayers’ Association exvert. Mr. Hooper, who has examined 
the installation and the specification, appears to have failed 
to grasp the nature of the system, although it is simple and 
well known. His description is totally wrong in every par- 
ticular. If it means anything, it means that the lamps can 
be lighted either by the ‘day’ or the ‘night’ circuit. This is 
not the case. ‘To call the svstem a dual, "duplicate, or double 
system is entirely misleading. The system installed is а two- 
circuit. system. 

“Та the ordinary single-circuit system а cable cf a certain 
thickness is taken from the switchboard to a distribution 
board and back again. In the system we have installed two 
cables of Aalf that thickness are taken instead. The weight 
of copper used is, therefore, exactly the same as in the single- 
circuit system. In Mr. Hooper's system the cables are dupli- 
cated, f.e., the weight of copper used is doubled, but in our 
system the cable is only split in two, the weight of copper not 
being increased. Continuing, Mr. Hooper says there is dupli- 
cate wiring from the distributing boards. This may mean that 
where one lamp is required, two are installed, so that if one 
fails, the other will take its place. ‘This is clearly not the 
case at Hammersmith, since there are dozens of rooms with 
only one light, which would be impossible with such a system. 
The only other meaning is that each lamp is supplied by two 
separate circuits, so that if one breaks down, the other will 
still supply the lamp. 1 do not think such a scheme is feasible, 
but in any case it 15 not in use at Hammersmith, as the most 
superficial examination would show. If any circuit breaks 
down, all the lamps connected to it will go out and remain 
out till the circuit is repaired. This can be tested by re- 
moving one of the main cr distributing board fuses. Had 
Mr. Hooper made this very simple experiment, he could not 
have described the system as he did. That Mr. Chambers fell 
into the same error is extraordinary, and points to the con- 
clusion that one persuaded the other, while neither examined 
the scheme very carefully. 

" From the distribution board the wiring is the same as for 
any ordinary contract. In any room where there are several 
lights no respectable contractor would put them all on one 
circuit. We have stipulated that more than half shall not be 
on one circuit. The number of sub-circuits is exactly the same 
as are necessary under the I.E.E. rules. It is only a matter 
of planning out the circuits. In one or two cases it may 
mean a little extra run for а circuit, but the total cost of 


this will be a trifle. Since half the subcircuits on the dis. 
tributing board are connected to each of the two main circuits 
called for convenience the‘ night’ and the‘dav’ circuit, it follows 
that a main fuse blowing would only extinguish half the lamps 
in any block. The building would not be left in total dark- 
ness. This is the principal object of the system. In addition 
to Hammersmith and Islington, there are many other installa- 
tions where the system is adopted—Broox Hospital, the Hendon 
Asylum, Burghill, Clavbury Asylum, Tooting Bec, and many 
other similar institutions. The cost of wiring at Hammer- 
smith compares favourably with similar establishments, the 
actual cost of wiring including main cables and fittings for 
the engineer's scheme being £4,828 16s. 44d., which works out 
at £2 55. 44. per point." 


CALLENDER S CABLE AND CONSTRUCTION 
COMPANY. 


HE Annuzl General Meeting was held on Thursday at 

Hami.ton House, Victoria Embankment, London, E.C., Mr. 
Henry Drake, chairman of the Company, presiding. We pub- 
lished the directors’ report in full in our issue for May 16th. 

The Chairman, im moving the adoption of the repcrt, said 
that when he addressed the shareholders last year he stated 
that the accounts and balance sheet were the most prosperous 
that had ever been presented, but he was happy to state that 
the accounts now submitted showed an advance even on the 
accounts ot the previous year, amounting in all to about 
52.0.0. He then proceeded to deal exhaustively with figures 
in the balance sheet, comparing them with the figures in the 
balance shect of twelve months ago, and stated that nearly 
every item showed an increase. 

Mr. Т. О. Callender (managing cirector) said the vear that 
had passed had been a very satisfactory one, but none the 
less it had been an exceedingly trying one to the management 
and the directors. ‘They had had great ditliculties in maia- 
taining their position for various causes. Most of those were 
well known to every person engaged in any description of 
manufacturing. No money was available for new enterprises, 
and he thought the ditticulty with regard to money for enter- 
prises still continued, and was even worse than it was last 
year. Added to that came the proposed legislation with regard 
to electric supply both in London and elsewhere, and that had 
considerably reduced the disposition of electric undertakers to 
extend or to go into new enterprises. On the top of that tnev 
had the difficulty with regard to the price of copper. In the 
early part of the vear copper varied in value from about £85 
per ton, but at the end of July last it began to rise. and 
continued to do so until it reac hed £115 per ton. They could 
imagine that it was not a bed of roses to the directors to 
carry on a business or to secure contracts when tlie main article 
in which they were dealing had risen no less than £59. or 
nearly 50 per cent. In spite of all that they had not done 
badly. The English trade had been poor, the cables that had 
been used had been for extensions of existing net-works rather 
than for new contracts, but there were so many net-works now 
in existence that the necessary extension of existing net-works 
amounted to a not insignificant sum in itself. In order. how- 
ever, to fill up the gap made by the want of natural increase 
in the new Eel supplv companies and stations, they had 
devoted their attention very largelv to foreign work, and in 
doing so they had endeavoured to hold their own up to now 
in a most effective manner. They had not confined them- 
selves to the usual method of writing letters and appointing 
agents, but they had gone themselves. He had iust recently 
returned from a lengthy voyage in India and Burmah: his 
brother, and the ass'stant manager, Mr. James Callender, 
had been for some time in Canada, one of their managers 
(Mr. H. Hastings) had recently returned from a long trio in 
South America, and another manager (Mr. Petersen) had on 
many occasions recently visited nearly all parts of the Con- 
tinent, with a view of introducing and extending their onera- 
tions. Not only that, but their manager in India was leavinz 
in a few days for -China and Japan. Therefore, there were few 
parts of the world where cables were likely to be used in 
which this company was not properly represented. Wherever 
they were doing work business was extending, and this was 
specially the case in India, where they had a very fine business 
DE up, and where he hoped they would be a power in 
the land for many years. One of the causes of the anxiety 
during the past vear had been the power companies to which 
reference had been made in the report. The directors believed 
that there was an immense future in the supply of electricity 
in bulk. Circumstances, had, however, arisen. which had 
stopped the business for the present, and had rendered it dir. 
cult to obtain the money necessary for carrying out new works 
and extending the enterprise, and ‘they had, to a certain extent. 
suffered in their turn-over bv reason of the stoppage of the 
business which they anticipated receiving. They had met the 
ditlieultv by w riting down very largely out of the profits Of the 
vear the shares held by the company, so that, in spite of ne 
troubles and anxieties which they had had in South Wal. 
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and elsewhere, they came before the shareholders quite satis- 
fied that what they had done was the correct course to adopt, 
and the shares which stood in the balance-sheet were at a 
fair and proper valuation, and that before very long they 
would get a very handsome return from the forward policy 
aucpted by the Board. A complete inventory had been taken 
of the assets and propery of the Anchor Cable Company, 
which had now been written down to the value at which they 
stood in the balance-sheet—namely, £74,000—-and the directors 
had every reason to believe that that was a full, fair and 
proper value of that investment. The Anchor Company was 
now doing well and making a profit. With regard to the м. 
Helens Cable Company, the policy pursued by the Board had 
been entirely satistactory, and he felt sure that what had been 
done in that respect was for the real interests of the company. 
With regard to their own works at Erith, they had kept them 
in first-class order. ‘The amount they had spent on maintenance 
was a little less than last. year, bui since then they had main- 
tained the works in even a better condition than they had 
ever done before. With regard to the coming усаг, it was, 
of course, impossible for anyone to prophesy, but he could only 
sav that they were doing everything they could to keep their 
business up to the high state of efticiency which it had been 
in in the past. Whether it would be possible to do so at the 
end of the year or not depended upon a good many factors, 
namely, the better state of finance which would enable new 
works to be taken in hand, and the pesition of the copper 
market. The ditticultv with which they had to deal was the 
uncertainiy of the position, for while copper stood at £115 per 
сп, and the normal price should be about £80, consumers of 
copper would not enter into contracts; they would delay doing 
so in the hove that copoer would reach a lower level. Although 
the present was the llth vear of the existence of the Company; 
it was really the twenty-fitth усаг of the operation of the busi- 
ness. The original shareholders had received 325 per cent. on their 
тспеу during the twenty-five vears, and the shareholders in the 
present company had received 157 per cent. during the eleven 
уєагѕ the Company had been at work. He concluded by com- 
plimenting the staff on the services they had rendered to the 
Company, and remarked that he received every possible assist- 
ance and loyalty from all engaged. 

The report and accounts were then unanimously adopted. 

On the motion of the Chairman, seconded by Sir J. For- 
tescue Flannery, the dividends and bonus on the ordinary shares 
were declared. 

“ir J. Fortescue Flannery, Bart., was re-elected a director of 
the Company, the auditors were re-appointed, and the proceed- 
ings at the ordinary general mecting then terminated. 

An extraordinary general meeting was subsequently held, when 
a resolution was passed increasing the remuneraticu of the direc- 
tors by the sum of £1,2C0 a vear. 


ELECTRICAL SCIENCE 


British and American 


The Transmission of Rontgen Rays through Metallic Sheets.— 
А paper by J. M. Adams appears in the Proceedings of the Amer- 
ican Academy of Arts and Sciences, which describes investiga- 
tions on the penetrating powers of Röntgen rays, conducted in 
a manner not previously employed. The Röntgen ravs were, in 
these researches, allowed to fall uponathin sheet of platinum at- 
tached closely to one thermo-junction of a radiomicrometer of the 
Boy’s pattern: that is, the heat developed by the absorption of 
the rays by the platinum foil was measured by the thermo- 
electromotive force it gave rise to, the latter being estimated 
Ьу the detlection of the thermo-electric circuit suspended in a 
strong magnetic field. The general law of the abo oi of 
the rays ina metal, that successive increments of thickness are 
less effective as absorbing media than the layers preceding, was 
confirmed by these experiments with the radiomicrometer; and 
curves showing the relation between the thickness of a metallic 
sheet and its absorbing power were plotted and found to have 
the same general characteristics as curves showing the relation 
between thickness and absorbing power as measured by the 
Н погоѕсоре, the photographic effect, and the electroscope (which 
nieasures ionising power). The connection between absorbing 
power and the intensity of the rays was examined for sheets 
of silver. platinum, copper, tin, and aluminium. It was found 
tnat the deflection of the radiomicrometer suffered an equal per- 
centage reduction upon the interposition of а metallic sheet in 
the path of the rays, whether the radiation was strong or weak. 
‘The transmission: of a beam of Röntgen rays through a metallic 
sheet was found to render the rays more penetrating towards 
nearly every other metal, but there are exceptions: the effect of 
transmission through silver was very small on the power of 
penetrating aluminium, while transmission through aluminium 
appeared to decrease the penetrating power of the rays for silver, 
so faras detlections of the radiomicrometer are valid as measures 
of absorption. 

The. Current. carried by Canal Rays.— In the May Physical 
[Pe riew appears an account of the work of C. C. Perry, who has 
endeavoured to estimate the proportion of current carried by 
the positive rays in vacuum tubes. The method used was that 


of allowing the canal (or positive) rays to enter an earthed 
Faraday cylinder, and to fall on an insulated brass electrode 
connected through a D'Arsonval galvanometer to earth. One end 
of the Faraday cylinder served as the cathode of the discharge 
tube. ‘The galvanometer was so arranged as to admit of alter- 
nate measurements of the canal ray current and the total dis- 
charge current. The ratio of canal ray current to total current 
was taken, for all gas pressures, as a measure of the relative 
numbers of canal ray particles present at those pressures, the 
discharge potential difference being kept constant, Air, oxygen, 
and hvdrogen were the gases studied, and in each case it was found 
that the positive carriers are most numerous at gas pressures 
greater than those at which canal rays show their maximum 
fluorescent, effects (about 0°04 mun. of mercury), and near the 
pressures at which the cathode ray fluorescence first becomes 
visible. 


Continental 


Combination Tones in Singing Ares.--When two primary notes 
are sounded at the microphone in the circuit of a singing arc, 
the arc reproduces, not only the primary notes, but 
several combination tones, notably the difterence-tone of 


the first order. E.  Waetzmann gives some particulars 
of this effect in the  PAyxsikalixche Zeitschrift ior May 


15th. That the difference-tone proceecing from the arc is not 
a mere subjective effect, but a real independent note, is proved 
bv its being reinforced by a resonator tuned to the same pitch. 
The question next arises as to whether this difference-tone is 
generated in the microphone membrane or in the arc only. The 
author's reply is that it is produced in both. If there are two 
microphones in parallel circuits, disposed in two different rooms, 
and different primary notes are sounded at each, the arc is still 
capable of sounding the difference-tone, although the microphone 
membranes then take no part in its production. But the fact 
that it is much feebler than before shows that the single micro- 
phone membrane bears a considerable part in producing the tone. 
These experiments go far to confirm Helmholtz's the:ry of 
difference-tones. His theory requires a finite. amplitude and an 
unsymmetrical elasticity of the vibrating medium, and these 
are furnished by the singing arc. 

Ultimate Spectrum Lines.—Spectroscopy is not yet а quan- 
titative science, but a considerable amount of quantitative in- 
formation may be gathered by observing what A. de Gramont 
calls ‘‘ultimate’’ lines. These are not necessarily the strongest 
lines in the fully-developed spectrum, but those which appear at 
the lowest temperatures, and are identical with the lines which 
first appear оп рга пау increasing the percentage of the sub- 
stance present. They may be singled out from an ordinary 
spark spectrum by gradually increasing the inductance in the 
circuit, while maintaining the capacity at a high figure. The 
author gives а list of these ultimate lines or spectroscopic ''out- 
posts’ of the more important metals, in Angstrom units. It is 
here appended :— 


Li 4605 Ca 5954 
K 4047 Nr 4078 
4044 Al 3944 

Na 5205 Т1 5351 
35502 5716 

Си 5274 Се 3059 
5247 2651 

Ag 5585 Sn 3262 
5281 Pb 4058 

Au 3123 Bi 3068 
: 2676 Cr 3606 
Mg 2852 5594 
3579 


Zn blue triplet 
Fe 3021 


The magnesium line indicates one part in 10.C00. 

Absolute Sensitiveness of the Ear. —H.. Abraham has deter- 
mined the sensitiveness of the ear bv а new absolute method, 
which gives more accurate results than the methods employed 
bv Max Wien and Lord Rayleigh. The new method is de- 
scribed in the Comptes rendus for May 21st. А glass tube of 
some 90 cc. capacity is closed at one end by a telephone mem- 
brane, and has a small opening and flange at the other end. 
A small continuous current is sent through the telephone, and 
the air exvelled through the opening by the inward bending of 
the telephone diaphragm is measured. In this manner the 
amplitude of air motion for various currents is measured, and 
in any given case this amplitude can then be directly deduced 
from the current. |n this manner, also, the well-known diminu- 
tion in the amplitude of vibration of the telephone membrane 
produced by appreaching it to the ear is avoided, being 
neutralised bv the large intervening air cushion. The author 
used notes of pitches 200 to 500 per second, so as to avoid 
resonance. He found that the air expelled per microampere 
was 6x10-7 c.c. In other words, the pressure produced by a 
current of one microampere amounted to 7x10-* cm. of mer- 
сигу. Taking the mean of several ears. the "threshold" was 
found at 0°04 microampere, corresponding to a pressure of 
5x10-* mm. of mercury. This is about the same limit as that 
found bv Wien by means of resonators, but much less than that 
obtained from Rayleigh’s whistle. 
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N Die Elektrizität (1907), 229, a description of the ‘‘ Delef ” 
| Eee battery is given. The cell is a copper oxide, alka- 
In order to start it, it is filled with a 
strong solution of sodium hydroxide. When the cell is used 
up—that is, when the zinc plates have dissolved or the copper 
oxide is reduced, it is taken to pieces. The alkali is renewed and 
fresh zinc plates put in, while the copper oxide plate is renewed 
by simply washing it and exposing it to the air, when the re- 
duced oxide takes up oxygen, and is again ready for use. There 
is practically no polarisation, and the internal resistance is ex- 
ceedingly low; therefore a strong current can be obtained. 
For small lamps of 2 volts which require 0'4 amperes the 
cost of 100 ampere hours or 250 burning hours is about 10d., 
or the burning hour costs about 1/50 penny. ‘The cell is chietly 
used for telegraphy, telephony, and for signal purposes. 

In the U.S. Patent 848,977 (1906) A. Gerstner describes a 
solution for coating electrotype moulds with silver, for subse- 
ape coating with WE The solution contains silver nitrate, 

о2.; sodium chloride, 2 oz.; graphite, 2 lb.; and water, 1 
gallon. This is applied to the mould, in order to give it a 
thin coating of silver chloride. Оп placing the mould in the 
popper bath, action between the silver chloride and copper 
takes place, a thin conti of silver is obtained, and upon 
ated. 


line zinc element. 


this the copper is 

In a paper read before the American Electrochemical 
Society at their May meeting, Mr. Ralph C. Snowdon 
describes some experiments upon the electrodeposition of 
zinc. Не finds that by using zinc anodes and copper 
cathodes which had previously been coated with zinc that (1) 
Good deposits of zinc can be obtained from either acid or alka- 
line solutions, even with such high currents as 60 amperes per 
square decimeter. (2) The speed of rotation of the cathode has 
а very great effect upon the upper limit of the current density. 
(5) Since zine will readily precipitate from strongly alkaline 
solutions, the resistance of these solutions, and consequently 
the voltage across the terminals, can be made very low for 
any given current density. (4) High current efficiencies can 
be obtained in alkaline solutions. (5) The deposits obtained 
from alkaline solutions are more finely crystalline than those 
obtained from acid solutions. (6) Тһе size of the crystals 
increases with the concentration and temperature. (7) Presence 
of reducing agents, such as formalin, decreases the size of 
the crystals. (8) The size of the crystals is decreased by in- 
creasing the current density. 

At the same meeting of the Society, Gustave Gin contributed 
a short paper ‘Оп the Electrical Reduction of Titaniferous 
Iron Ores." Titaniferous ores are found fairly widely dis- 
tributed, at places in very considerable quantities. Аз, for 
example, in the black sands. Although these sands are fairly 
pure iron ores, being remarkably free from phosphorus and 
sulphur, they are not very largely worked. The author con- 
siders that the reason for their not being worked may be 
traced to an improper calculation of the charge of the furnace, 
a proper slag not being produced. This may be one reason, 
but another one of importance is the clogging of the 


furnace by the finely divided metal. Gin has found 
that these sands сап be very well treated іп ар 
electric furnace; for example, 274 kilograms was treated 


for 4 hours, using 286 kilowatt hours of electric energy, 
when a yield of 102 kilograms of metal of very good 
quality was obtained. The energy amounted to 2,850 kilowatt- 
hours per ton of pig-iron. In a larger and improved furnace 
he considers that the energy figures would be considerably 
lower. The conclusion which the author derives from his ex- 
. periments is that reduction of titaniferous iron ores in the 
electric furnace presents no special difficulties, and that pure 
iron can be obtained comparatively easily in regions where the 
ore is near abundant and cheap water power. 


New South Wales Tramways.—IJn his quarterly report ending 
March 3lst, the Chief Commissioner of the New South Wales 
Railways and Tramways (Mr. T. R. Johnson), states that there 
are now 127 miles of tramway under his control, principally 
electric. The revenue was £235,158, and the expenditure 
£167,807; the net result is an increase of £6,706 over the figures 
for 1906. The number of passenger journeys made during the 


quarter were 40,000,000. 


Electricity in Welsh Collieries.—The Maritime and Penrhiw 
pits of the Great Western Colliery at Pontypridd are being com- 
pletely equipped with electrical plant for driving all the haul- 
ages, pumps, and auxiliary machinery. At Maritime an elec- 
tric winding plant is being put down capable of raising over 
1,000 tons per shift, which it is hoped will be in working order 
by August. This will be the first complete electrical installa- 
tion, including electric winding, in this country. The Mold 
Collieries in North Wales are putting down a complete electrical 
plant, consisting of power-station, electric haulage, and powerful 
electric pumps capable of pumping 4,000 gallons per minute. In 
both cases the collieries are acting on the advice of Mr. Gerald 
Hooghwinkel, consulting engineer, of Westminster. 
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ELECTRICALLY DRIVEN AUXILIARY TOOLS 


E E accompanying illustrations show two useful electrically- 
driven auxiliary tools which the Armorduct Manufacturing 
Co. have recently introduced. The Pedestal type grinding and 


Fic. l.—PEbEsTAL TYPE GRINDER AND POLISHER. 


buffing machine shown in Fig. 1 consists of a fully enclosed motor 
fitted with a double-ended shaft which admits of the ordinary 
emery wheels or polishing bobs. The whole outfit is self-con- 
tained, and occupies very little space. The starter is contained 
in the pedestal. Fig. 2 shows a complete drilling outfit, with 
magnetic hold-on attachment, suitable for drilling steel and iron 


Fic. 2.—SELF-CONTAINED: DRILL’ WITH MAGNETIC HOLDING-ON 
ATTACHMENT. ' ` 


plates, &c., which should be found particularly useful’ in sbip- 
yards and for constructional iron and steel work. The current 
consumption of the magnet is 0°8 ampere at 110 volts, and the . 
weight of the complete outfit to drill up to 1 in. diameter is 

approximately 14 cwt. 
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* ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record із compiled by our own Editorial Staff, and 
is strictly copyright.) 


Specifications Published May 30th 


A full list of these was published in our last issue. The following 
ase abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


а 
1905 Patents 


23.0774. LACHMANN. Process of electric welding. A process 
for electrically welding together the flat surfaces of two pieces 
of sheet metal. Each piece of sheet metal is first stamped or 
punched in such manner as to form a nuniber of separate pro- 
jeciing points or ridges. ‘They are then placed together face to 
face, and an electric current passed across sufficient to fuse the 
points of contact, and at the same time they are forced together 
with sufficient pressure to weld the one to the other. Various 
alternative systems of projecting surfaces are described. Three 
claims, thirteen figures. 


1906 Patents 


10,552. Spence. Conversion of alternating to continuous cur- 
rent. An arrangement for conversion by means of stationary 
transformers without the use of rotating machinery. А three- 
phase star-connected alternating supply feeds a three-wire con- 
tinuous current distribution system by means of an ordinary 
three-phase transformer specially wound with highly inductive 
single windings on each leg. 'Гһе neutral of the three-phase 
supply is connected to the neutral of the three-wire system, and 
the three-phase supply mains are connected to the central point 
of each inductive winding. The three inner ends of the induc- 
tive coils are connected to one outer, and the three outside ends 
are connected to the other outer conductor of the continuous- 
current distribution system. Опе claim, four figures. 

10,585. Punca.  Alternating-current electric motors. А 
method of speed control for single-phase commutator motors. 
Either the main brushes or a set of auxiliary brushes are con- 
nected to the whole or part of the stator winding by means 
of transformers, so as to produce a magneto-motive force in the 
direction of the axis of the stator winding. Nine claims, thirty- 
seven figures. 

20,719. FELTEN & GuILLEAUME-LAHMEYERWERKE — ACT.-GES. 
Alternating current electro.magnets. To render a magnet noise- 
less, it is made with three parallel cores. Two of the cores are 
wound with exciting coils in the usual manner, but arranged 
to-*produce the same polarity; they also carry small secondary 
coils. The third core has a separate winding, which is energised 
from these two secondary coils. The result is that the sum 
of the attractions of the three cores at any moment is practically 
constant. Опе claim, one figure. | 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


3,172, Montcomery. Ships’ or analogous electric telegraphic 
apparatus. pr 

11.058, Srovr. Electric circuit breakers. 

11,462, Хах. Electro magnetic power transmission apparatus. 

11,6/6, Berry & Harrison. Devices for connecting the con- 
ductors of electric circuits, more especially intended 
for use in the ''wiring" of buildings for electric 
lighting. 

11,944, Just, HANAMANN, & VEREINIGTE ELECTRICITATS Аст. - 
Ges. Manufacture of incandescing bodies for electric 
incandescent lamps. 

12,821, Brirish THomson-Hovuston Co. (Allgemeine Elektrict- 
tits-Cres.), 
wire of electric railways and the like. 

13,585, Auvert & FERRAND. Apparatus for enabling the trans- 
formation of a single phase alternating current into a 
continuous current. 

13,601, British THomson-Hovuston Co. (General Electric Co.). 
Electric switches. 

14,945, Siemens Bros. Dynamo Works, Lio. (Stemens 
Schuckertwerke G.m.b.H.). Electric starting machines 
having fly-wheels that can be uncoupled therefrom 
when working with light loads. 

15.223, British THomson-Hovuston Co. (General Electric Co.). 
Systems of electric motor control. 

15.482, Kirwan & Quaney. Switching devices for use in con- 


nection with the stopping place indicators of trams, . 


buses, or trains. 
16.819, Атлах. Electric starting switches and regulators. 
17,071, ParuseL. Signalling apparatus for electric railways. 


' 23,336, COOLIDGE. 


Methods of suspending. the conducting — 


17,768, Bripce. Mode of and means for electrically treating 
air and other gases. 

18,085, Horca. Commutator switch for two igniting sources 
of -electricity. 

18,135, Ross. Instruments for indicating the flow of currents 
of electricity through conductors. 

19,299, OLVER & CRaAwronp. Electric switch mountings. 

19,620, Forsrer. Electric incandescent lamps. 

20,210, LEbERER. Supports for metallic filaments for electric 
incandescent lamps. 

20,463, British THomson-Hovuston Со. (Allgemeine Elektrtct- 
tdts-Gesellschaft). Electric arc lamps. 

20,703, Davy. Electrical resistances. 

21,549, CowrER-CoLEs. 

strip or the like. 


Electrolytic production of copper wire 

22,715, DEARLOvE & Brown. Electric condensers or the like. 

24,422, RurHensurG. Magnetic separators. 

26,941, Me1rowsky. Method of and apparatus for forming 
insulation tubes. : 

26,983, SirmeNS Bros. & Co. & FERREIRA. Apparatus for de- 
tecting whether railway or like points are in their cor- 
rect position and an electrical switch for use therewith. 

28,897, CowrEnR-CorEs. Electro-deposition of iron. 

29,771. ALLMÄNNA SVENSKA ELEKTRISKA AKTIKBOLAGET. Mul- 
tiple-unit-controlling systems for electric railways, 
trains, and the like. 


1907 Patents 


1,085, Cowper-Cotes. Magnetic separators. 

1,801, Dorman, SwrrH, & Baccs. Electrical switches. 

2,555, Нилох & Dawsow. ‘Trolley wheels for overhead con- 
ductor systems of electric tramways and like purposes. 

2,748, Siemens Bros. & Co. & Ferrea. Electro magnetic 
couplings for railway signals. 

4,265, ALLGEMEINE ELEKTRICITÄTS GESELLSCHAFT. Current col- 
lectors for electrically-propelled vehicles. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1906 Patents 


25,534, Сооглрсе. Manufacturers of electric concuctors тоге 
especially applicable for use as incandescing bodies for 
electric lamps. 

25,555, AnsEM. Manufacture of electric sonductors more es- 
pecially applicable for use as incandescing bodies in 
electric. lamps. 

Manufacture of electric conductors more es- 

pecially applicable for use as incandescing bodies in 


electric lamps. 
1907 Patents 


7,141, ALBRECHT. Dynamo electric differential driving gear 
more especially intended for motor road venicles. 

9,833, Turner. Telephone systems and apparatus therefor. 

10,569, ATELIERS Тномѕох-Нооѕтом (ANCIENS ETABLISSEMENTS 
Posten Vinay. Dynamo electric machines. 

10,969, FELTEN & GuiLLFAUME-LAHMEYERWERKE AKT.-GeEs. Re- 
pulsion electric motors. 

10,972, PorZeELLANFABRIK КАНГА FILIALE HERMSDORE-KLOSTER- 
LAUSNITZ. Insulators for electric conductors. 

10,979, ScHALLER. Method of current regulation in electric in- 
stallations in which storage batteries supplement the 
generator. | 

10,995, Karras & Batattr. Electric lighting of specula. 

11,071, ALLGEMEINE ELEKTRICITÄTS-GEs. Electrically operated 
winding gear. 


Applications for Amendment 


14,411, 1901. Sanner. Manufacture of filaments for incan- 
descent lamps. This specification describes a method for the , 
reduction in vacuo or in an atmosphere of neutral gas of the 
oxides or other combinations of the metals of the rare earth. 
There are ten comprehensive claims, bnt no figures. ‘The rea- 
sons given for the proposed amendments are :—‘‘That I have 
been advised that the claims are tco broad and I am cesirous 
of limiting the specification and claims so as to confine them 
to what was new at the date of the patent; and of correcting 
some errors of expression; and of explaining certain parts 
which it appears advisable to explain." The amendmen's pro- 
posed are most numerous, and practically amount to rewriting 
the specification; seven claims are dropped, and a new one 
inserted. | 

9,584, 1904. THe ELEKTRODON-GESFELLSCHAFT. The manufac- 
ture of metals from the rare earths. This specification describes 
a process of reducing the oxides or other combinations of these 
metals by heating them along with an excess of magnesium, 
sodium, or other metal in an electric furnace. There are five 
claims and one figure. The reasons given for the pronosed 
amendments аге :—“ That we have been advised that the claims 
are too broad, and we are desirous of limiting the specification 
and claims so as to confine them to what was new at the 
date of the patent; and of correcting some errors of expression 
and of explaining certain parts which it appears advisable to 
explain." The amendments proposed are numerous, and include 
the dropping of two claims. | 
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STOCK ‘AND SHARE LIST 
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RISE OR D 
"IDE IVIDE*ST 
AMOUNT SENE STOCK FALL AMOUNT РА = А STOCK 
NAME. or e EXCHANGE | BINCE ÒF d 
Suare.| *-— Interim. 


QUOTATION. | Last 


EXCHANGER | SINCE 
WEEK. 


Suamg.| *-— Interim. | Qvuoration| Last 


| 
1905 1906 £ | 1905 1906 
ELECTRIC SUPPLY, £ X City of Birmingham ме: Co., 4; % 

Bournemouth & Poole E. 8. Co. x 10 7 14/- Ist Mort. Lieb. ; КАРАГЕР ОРЦ 100 4 47 98—101 
ро. 44% Cum. Pref .... —' 10 44 4/9 Dublin Unite! Trams C б 10 б 6/-* | 131—144 -4 
Do, 6% Cum. Second p ref. йына 10 6 6/- Do. 6% Pref.. 10 6 6/- 18—14 
Do. 44% Debenture, Ked,... „| Stock 4 44% Hastings & District E. Tr. Co. Db. ...| Stock 4 447 98—101 

Bromley (Kent) E.L,& Power Co., Ld. 5 5 51? 1. of Thanet E. ‘Tr. & L. Co. Cun. Pf... 5 5 2/6 1—14 
Do. 447 Ist Deb, Red. .............. Stock 4 43% Do. 4% Deb. ........ еде Stock 4 | 4 08—78 

Hiro upton & Kensington E. 8. Co., Ld. 5 10 10/ Lanes, Un. [rs., Pr. Lien Db. Mts Stock — 57 05—08 
Do. 7% Cum. Pref. ........... ses 5 7 7/- London Street Tramways Со............. 4 — 2/- а Y» 

Central К. S. Co.. Ltd.. 4% Gear, Db.| Stock + 47 London United Trs., Ld., Cm. PE... 10 5 5/- 4—51 

Ch. Cross, W. E. & City К. S. Co... 5 5 5/- Do. 47 lst Mort. Deb. Red , Stock 4 4% 584—5 -l 
Do. d^ Cuin, Pref. ts 5 4} 2/3 Manx Electric R. Co., 54% Ош, ‘PT... 5 — 2/9 1$—51 
Be» 47 DE. Tut aou massi dps onsec: Stock 4 4% Do. 447 Ist Mort. ‘Deb. Red... ... Stock — 4) 97 — 100 
Do, “City Undertaking,” 4)%Cm. Pf. 5 4A 2/4 Metropolitan Elre. ct in as Def.. 1 -- — қ 

Chelsea Electric Supply Co., Ltd. ... 5 6 2/3" Do. 57 Cum. Pre TM 1 5 ôd. 46-94 
BW" К 060; REO о.га Stock 44 44% Do. 44% Deb. a Red.. Stock 44 44% ну — yy 

City of London Elec. Lt. vos Ltd. ... 10 6 12/- National Elec, Construction Co. Ltd. 1 7 10% 12—10, 
Бо 6X Com Реб... 10 6 12/- New General Tr, Co., 6% Cin. Pf... 5 =” = al 
Do. 5ZDeb.Red si ........... Stock 5 57 North Metropolitan Trams Co.......... 8 — 1/- £ i 
Do. 4% 2nd Deb. Red . DR Api Stock 44 447 Do. 34% Mort. Deb. ........ 100 3} | 02— 05 

Cty of Durham E, P. Dis. IPASE PENY 5 4 4% Potteries Electric Traction Co. Ltd. 1 4 оа 1—8 
Do. 6% Pref.. 5 5 5/- Do. 5% Cum, Pref. . 1 5 | 57 i—1 

County of London Elect. - Sup. < Co. La, 10 5 10/. Do. 4} Deb. Red .. Stock 4 447 961—909] 
Do. 67 Cum. Pref.. 10 6 12/- Provincial Tramways Co, Ltd. ..,...... 10 8 БУРА 5—5} 
Do. 447 Deb. Red . MCN Stock 4 4)» | 106—109 Do. 6% Cum. Pref. 10 6 ^L 104—114 +} 
Do. 4 % 9nd Deb, Red ........ ......| Stock 4i 1% 04—97 = 1 South Met. Elec. Trams & Ltg. Co. Lal. 

Edinunson's Electricity Corp., Lii... 5 4 1/0* 1 -- Sead -lA 
Be. OX Ow BOG 2..2... ‘ 5 6 3/- 2 а stas Stock — 30/34 59.80 
Do. mo lst Mort. Deb. Red ......| Stock 4h 417 178—853 =7 ео Dst, Е. Tis. ist Mt. Db. Ra. 100 5 5% *6—90 

Folkestone Elec. Supply Co., Ltd. 5 54 54% 4i— ] Yorkshire (West Riding) Elec. Trams 5 — — 145—1 
Р? ЖУА. PECL, oro nos жа, 5 5 X 5—5 Do. 6% Cum. Pref. . 5 — _ 38-3 
Do. 44% 1st Deb. > ЗҮМЕР! Stock 44 447 7—100 Do. "mo 186 Deb, Red ....... Stock 44 47 90 - 94 

Hove Electric Lighting Co.. Ltd. ... 5 9 97 7—74 

Т. of Wight E. L, & Р. Co., Db. Rd. ...| Stock 4} 44% | 94—97 TELEGRAPH AND TELEPHONE 

Kensington & Knightsbridge E. L.Co. 5 10 10/- 51—94 
Do. 44% Deb, Red , Stock 4 47 97—100 Anglo-American Алы ды Co. Ltd.| Stock 3} 15/-* | 615—641 

Kens & N't'ng Hill E. A Cos. Db. Tul. Stock 4 4% 99—102 Do, 6% Pref. Ord. .. ......... Stock 6 % [1074—10 

Landon Electric Supply Corporation 3 4 2/41 11—24 Do. Def. Ord. ..... Stok 19/- 85/- 1941—19 -} 
По. 67 5 6 3/- 11— 51 Conunereial Cable Co., 45 "Deb. Red. Stock 4 47 921 —94 
Do, i Ist Mort. Deb. Red .. Stock 4 4 95—95 Direct Spanish Tele graph Co. Ltd. 5 4 9J.* 34-3 

Me: ры Elec, Sy, Co., Ltd. 5 10 E 023—4 Do. 10% Cum. l'ref, н Жо. ^ 10 10/- sizot 
Мо. 44% Cum. Pref. ... 5 45 2/3 44—52 Do, 447 7 Db, асвоена іе д 50 4! 44% 100—103 
Do. 44% Ist Mort. Deb. "Rel. SER Stock 4} 417 )05—1(9 Direct United States Cable Co. Ltd . 20 8 4/- | 1954—16 
Do. 347 Mort. Deb. Red . Stock 34 34% 38—983 Direct West India Cable Co. Ltu., 

M: dand К f Corr. for P. Dist, Ist Mt. ‘Dh. 100 & 500 44 44% 95—98 44% Reg. Debs. Red .................. 100 4} 447 100—109 

Ne weaatle & Dist. Е. L. Co., £9 = 1 5 4/0 9--10 Eastern & 8. African Ltd., 47/Mt. Deb, 100 4 47 98—101 
Do. 427 Mort. Deb, Red , Stock 44 45% 100—103 Do. do. (Mauritius Sub.) 25 à 47 08— 100 

№, weastle-npon-Tvne. Elec. Вар piy.. 5 5 S "71—71 Eastern Ext. Australasia & China .. 10 7 9/- | 1341 —14 xd 
Do, £2 Pin. 16/- paid .. ... 5 — 1/2 92| 24—3 Do. 4% Mort. Deb. Perp. ............| Stock 4 4% |1044—1906} 
Do. 57 Pref. (fully paid) . 5 5 h/- 5—6 Eastern Telegraph Со, _...................] Stock 7 25/. | 187—149 Tl 
Do. 10/. Pm 4/- paid ..,............... 5| — "oy? | 14— 2 DA г ET еы E T дарды: Stock 3} 17/6 89—91 

Notting Hill Elec. Ltg. Co., Ltd...... 10 | 7h 9/-" 12—13 Do. 4% Mort. De. ...... Stock 4 | 4% [104}—1064 

Oxford Elec ne Go... Р. S {= ЫН 5 7 Tj- 6—04 G. N. Tel. Со, (Copenhay eN) .. us» 625. 10 24 5/- 34—30 
Do. 4% Deb. Re d.. Stock 4 4% 95—95 Indo-European Telegraph Co. Ltl.... 25 18 э 56—28 ô 

St. James and Pall Mall E. L. Co. Ld. 5 124 5/-* 14—8) Marconi Wireless Telegraph Co. Ltd. 1 — — i-i 
Do. 7% Non-Cum. Pref... » 5 7 3/6 04—74 National Telephone Co., Ltd., Prer...| Stock 6 0% 108—110 

v ME DAD. Red. uentos Stock 3) БУА 85—93 Do. Deferred ....... Stock 5 544% | 105—107 ++ 

Smithfield Mkt. Elec, sup. Co., Ltd, 5 4 4/- 11—24 Do. 6% Cum. ist Prat. ые 10 m vf. | 114—184 
Do. 4% Dbh. Red «ар Stock 4 4% 74-77 Do. 6% Cuin. 2nd Pref. .............. 16 6 6/- 10—17 

South London Elec, Sup. Corp. td. b 4 3 | Tr Do. 57 Bed PIS Lass эбе сна ы: 5 5 2/ч БА —5 

South Metropolitan E. L. & P. Co.. 1 | 2) ed. | Do. 3472 Deb. Red .....................| Stock 8| 917 | 954—974 
Do. 7% Cum. Pref. .. ...... А 1 | 1 54 | Ih Do. 47 Deb. Red.. RPE E 4 4% 100—102 
Do. "o Ist Deb. Red Tu Stock 4h 447 | 100—103 West African Teleg graph Co. Ltd. .... 10 4 8/ 10—101 ad 

Urban p c, Supply Cv., Ltd. ......... 5 | 5 5/- 15—24 Western Te legraph Co., КАЙ, сеге р 10 7 3/- | 134—144 
Do. ‘Cum, Pref, ... P 5 5 5/- 23—34 Do. 4% Deb. ...... Stock 4 4% | 102—105 
Do. To Ist Mort. Deb. Med ..... Stock | 4} 44% | 94—97 

Westininster Elec. Sip. Corp., Ltd 5 18 0/0* 9—10 AANUFACTURING. 

Do. 44% Саш. Pref. .................. 5 5 2/8 51—51 
Aron Electricity Meter Co., Ltd, ...... 1 -— — 1— 
' Do. ; Cum. Pref.. 1 A 1/9 = 
ELECTRIC RAILWAYS. Babcock &Wileox, Ord. Shres, £i paid 1 id 24 siá 

Baker St. & Waterloo 4% Perp. Deb.| Stock 4 47 90—95 Do. Pref, £1 paid......... 1 — 719. lj —1% 

Central Lonlon ........ eere | Stock 4 4% 10—792 | +1 | British Insulate & Helsby Cables, Ld. 5 8 10/- o — 

Do. 4% Preʻerred.. ferto ре EDEN E 4% 92—94 р.. Cum. Pref. ... һ 6 3/- 4—6} 
Do. Deferred.. eset oe бие А ТСК 4 47 53—56 +3 Do. id Ist Mort. Deb. Red. anaes ісек 44 417 102—105 
По, 47 Debentures... Stock 4 4% 103—106 British "uomson- Houston Co., Ltd. ы 

Ch. Cross, Eust. & Hamp. Pp. Db.. Stock B 47 583—8" i 44% 1st Mort. Deb. Red. ........... Stock 4) 44% 923—906 

Citv and South London Cons. .........| Stock 12 27% 41—43 +1 Britis Westing E se эне ллы ч 
Do. 4% Perp. Deb. .....................|] Stock 4 4° 102—105 АДА Ltd., 62 Pref. ........... 5 — 3/-* AM 
Do. b% Perp. Pref. 1891 EREET SONCK 5 y^ 117—121 Do. Mort. ГААР: | "| Жыга Stuck 4 49 64—63 
Do. 5% Perp. Pref. 1894. ..,......... Stock b 5% [115—118 Brush Electrica Eng eee oe 2 2) u.s -1 
Do. 57 Porp. Pref. 1901 ........... Stock | 5 УА 112—113 Do. РЕВ ША ел есеге (69440: 9 6 2/41 EST! -4 

Great Northern & City Pref. * A ' M | + 4/-* 24—24 -1 Do. 4ў; ; Perp. 1st Deb.. s] Stock 4 447 890—972 

Gt маре» Piceadilly & romper 10 | 4 4/-* 0—7 Do. 44% Perp. 2nd De b. YT HP Stock 4 4 % 75—78 
ро. / Perp. Deb. ........... Stock 4 47 85—8S Callende rs s Cable aud Const, Co.. L4. 5 10 5/- 10—11 -3 

Mer Ур а бааар | Stock | — — 2—4 Do, 5% €um. Pref.. У УЧА» 5 5 2/6 51—53 
Do, 87 Perp. Pref. Red.. «| Stock | — — 3—0 Do. 4b Ist. Mort, Deb. ey о Stock 44 44% 1100—1054 

Metropolitan ‘ons. — SOCK | 2} 14% | F94—403 -) Consolidated Electrical Со. Ltd... 1 Ex it AC 
D» 84% Preference., же | UG | 3) | 34% 87—90 Crompton & Co., Ltd. © 3 3 1/ 1H -2A 
Do. 84% “А” Pref cei адай Stock Xe | 347 75—80 ро. 5% 1st Mort. Reg. “Ded... 150 & 10% 5 5 
Do. 84% Convertible Pref. .,,..... Stock 3j 54% 13—78 Dick, Kerr & Co., Ltd... ............ ак 1 10 2/- 1—10, 

Миторатаа District ..........-... 6-1 Stack — ~ 10—12 -2% Do. 6% Cum. Pref. Sth QGyeatoutbal во 1 6 Tha" 14—24 
Io. / Perp. Deb. .................... | StOCK 6 67 130—135 Do, 44% Deb. Hed .................... Stock 4 415 | 102—105 
Du. ? Perp. Deb. ... .. af Stock à 4% 85—90 Edison & Swan United “ A," £3 paid 5 4 2% ' 1—1 
Do. ese n Pref (52^ Stock —- -- 34—39 Do. do. шу paid) 5 4l 4/2 91— 

Ass. Est. Pr. Guar. by U. К. Rs. Co.| Stock -- 37 56—60 Do. R Deb. Red... ssi] Stock 4 AY 85-87 

Underground Elec. Railways Co. off * Do. 5; 2nd Deb. Red.. Stock 5 5y &0—02 

London 5% Profit Shy. Sec. Notes| Various 5 5% 70—73 xd -4 Electric Constraetion Co., “Ltd. 2 52 ҮШ 1—7, 
Waterloo and СИУ.....................›=. Stock 3 БУА rs Do. 7% Cum, Pref. . 2 7 2/93 | n—3 
Wiitechapel and Bow 4% Deb. ........ Stock 4 47 106—109 General Elec. Co.,Ltd., 7 Cum. Pref 10 5 5/. -9 

Do, 4% Te Mort. 55 Red ......... Stock E 4 2—95 

ELECTRIC TRAMWAYS. БА АА за Dd) lm n. ur 

Lath Eleetrie Tramways, Ltd. ........ 1 5 M- = ро. 442 1st Mort. gos PAS v Stock 4 44% | 105—107 xd -2 
Do. 57 Oum. Pref. ............. 1 5 | ea. e 1. В. & Ө. Р. Co., Ltd... Д0 | 10 | 15/5 | 1516 
Do. 44% Deb. Red.. Stock 4 ds 94—09 ро, 4% Deb, Red...................-.... 100 4 4% | 95—100 

Birm. & Mid, Trs., Ld. lst "Di. ET Stock 4 45% 00 - 99 Tel. Const, & Maintenance Co. . a 12 15 ч І 

British на tric Traction Co., Ltd. 10 5 6/- = Bt +1, Do. 4% Deb. Bds, Red ,.... ... 109: 4 
Do. 67 Cum. Pref, . we 10 6 6 | Tà—8 +l White (J. G.)& Co., 6% Cum. Pref. .. 10 7 
Do. 5 Perp. Del, „.................... Stock 5 5% | 101—105 +3 Willans&Robinson Ord.Shres зам 5 — 

Do, 44% 2ni Deb. ....... Stock 4} "T 79—82 га 6% pe ha £5 paid.. ...... 5 — 

City of Birmingham Trs. бо, Cm. ‚Р. 5 BOR ^ TEL. 41—5 Do. 18% Mtg 4% Red. п... 10 | — 


For LOCAL NOTES, &c.—See рр. 981 to 986 
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Liquid Heating Devices, Electric. 


B. T. H. QUALITY. 


M: of seamless copper, tinned inside, securely 


attached to seamless outer shell of non-tarnishing 
aluminium : no solder used. 


The pint heater may be used as a milk warmer, 
plain liquid heater, or as an egg boiler. 


The quart heater is a very convenient size for general 
household use. It is furnished in two styles, with and 
without combination attachment, consisting of vege- 
table steam and cereal cooker or double boiler. Both of 


the above devices may be attached to any lighting circuit. 

One-pint, One-quart, and Two-quart Heaters. | 
The one-pint heater takes 300 watts, and the one- 
quart heater, 500 watts. Can be used on standard. 


Voltages from 100 to 250 volts. 


THE BRITISH THOMSON-HOUSTON co. Ltd., 
Electrical! Engineers and Manufacturers, 
HEAD OFFICE AND WORKS: RUGBY. 


LONDON : 83 Cannon Street, Е.С. SHEFFIELD: 41 Church Street. 
BIRMINGHAM: 115 Colmore Row. LEEDS: Greek Street Chambere. 
MANCHESTER: 30 Croes Street. GLASGOW : 91 Wellington Street. 
NEWCASTLE-ON-TYNE: Collingwood Buildings. 


BRITISH INSULATED & HELSBY CABLES, 


Works: Prescot, Heisby, and Liverpool. Limited. 
MAKERS OF 


ELECTRICAL CABLES and WIRES 
FOR ALL PURPOSES. 


Paper, Rubber, Gutta Percha, Silk, or 
Cotton Insulated. 


Contractors for the Complete Equipment of 


— — — Tramway, 
Power Transmission, Liyhtiny, 
Teleyraph and Telephone 
Systems, —— 


Manufaeturers of 
Junetion Boxes, Section Pillars, Overhead Tramway 
Gear, Bonds, Switchboards, Meters, Telephone Exchange 


Ss р» Equipments, Batteries, Insulators, Fire Alarm, and Police 


05-3 Core Cable for 20,000 Volt Working. Equipments, Railway Sigr. als and Blocks, ete., ete. 


HIGH CONDUCTIVITY COPPER, 


. Rolled or Drawn to апу Wire Gauge, Section, s. Specification. 
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ELECTROMOTORS, L™- 


OPEN S:'HAW, Manctester. 


Telephone: 7094 (Two lines). Telegrams: “Magnet, Manchester.” 


— Speciality — 


The Complete Equipment of 


ELECTRIC POWER PLANTS 
for WORKS & FACTORIES 


of every description. 


The First British Firm with 
a Works specially built 


FOR THE EXPRESS OBJECT OF MANUFACTURING 
DYNAMOS AND MOTORS OF MODERATE POWERS 


_———————..-———-——————————— 


LONDON OFFICE: 35, Queen Victoria Street, Е.С. 


Telephone: 3525 London Wall (Two lines). Telegrams: ©“ Orders, London.” 


Weston Instruments 


Are now supplied direct from Stock 
Í———— YA ТҮП 


25 я 


Telephone: 
2029 HOLBORN. 


aN 


ШЙ | 


— 


Telegrams: 


ESL =руотвр, 


" 


Model 38 or 39. 


DUPLEX. 
Model 16.—STANDARD PORTABLE DEAD-BEAT WATTMETER 


for A.C. and О.С. Circuits. 


Standardized and Repaired at our own Laboratory 
—————————. аі 
Audrey House, Ely Place, Holborn, London, Е.С. 


WESTON ELECTRICAL INSTRUMENT CO. 
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ABRAM: Electric Lighting Order Transferred.—The District 
Council have transferred their electric lighting order to the 
Lancashire Electric Power Company. 

ARGENTINE.—It is reported from San Pedro, says the 
Review of the River Plate, that the electric power station there 
has been sold (to а private company in Buenos Aires City) for 
£13,000. 

Work will shortly be commenced on the construction of a new 
telegraph line between Bahia . Bianca and Tornquist. This will 
complete the new connection between Bahia Blanca and Buenos 
Aires. 

BARROW-IN-FURNESS: Annual Report on Electricity 
Supply Undertaking.—' l'his report shows that the maximum 
load observed was 870 kw., and the load factor 12:45 per cent. 
The number of units sold was 948,747, and the average price 
obtained 29124. per unit. The works cost was (9874. per 
unit, and the total cost, inclusive of capital charges, &c., 
1:556d. per unit generated. 


BRADFORD: Annual Tramway Report.—The total revenue 
for the past year has been £257,511, and the total car-mileage 
amounted to 5,167,261. The tratlic expenses were 2:891d. per 
car mile, and the general expenses averaged 0'825d. per car mile. 
Power expenses stand at 212d. per car mile, as against 1'912d. 
in the previous year. "There is a net surplus of £14,536 on the 
year’s working, as against £11,637 during the previous year, and 
of this amount £10,000 has been given in relief of the rates. 

CLONAKILTY (IRELAND): Electric Lighting Scheme.—The 
Lighting Committee have received estimates for lighting the 
town by electricity and oil gas. The electric lighting scheme 
involved а sum of £2,750 (including dynamos, switchboard, 
cables, metres, buildings, &c.), and with 500 25-c.p. lamps and 
public lighting the receipts were calculated at £670, and the ex- 
penditure at £528. With the other illuminant, the capital ex- 
penditure was estimated at £3,500, the receipts at £350, and the 
expenditure at £280 per annum. 

DONCASTER: Vramway Accounts.—The accounts for the 
last year show that a loss has been incurred amounting to 
£1,962, as compared with £2,338 in the previous year. ‘The 
percentage of working expenses to receipts has decreased from 
88:8 per cent. to 79'5 per cent., and the expenses рег car mile 
have decreased from 5:074. to 4°76d. 


EALING: Tramway Nuisance.—-The Town Council is to en- 
deavour to secure the co-operation of neighbouring authorities 
in an action for an injunction against the London United Tram- 
ways Co. in respect of the noise of the trams. So far the 
authorities appealed to do not seem inclined to fall in with the 
pro osition. 

EDINBURGH: Tramway Expert Appointed.—The Tramways 
Committee have agreed to appoint Sir Alexander Kennedy as 
consulting tramway engineer at a salary of £200. 

FRANCE: Cordes (Tarn).—A company has been formed with 
a capital of £26,000 to acquire a concession for the supply oí 
electricity to this district. "The name of the company is Société 
d'Exploitation des Forces Motrices de L'Aveyron, and it ac- 
quires the water-power generating station owned by the present 
concessionaires, Messrs. Dirit et Compagnie. 

Nantes.—The equipment of the Quai des Antilles, which has 
just been completed, included 12 electric cranes, one having a 
lifting capacity of 30 tons. 

HALESOWEN: Light Railway Order Transfer.—The Dis- 
trict Council have transferred to a London firm their Parlia- 
mentary powers for the construction of a light railway between 
Birmingham, Halesowen, and Cradley. 

HULL: Telephone Interrommunication.—A scheme has been 
adopted by the Hull Telephone Committee whereby intercom- 
munication will be effected between the Corporation’s and the 
National Telephone Company's systems. 

-\ letter from the Postmaster-General was also read, asking 
the Corporation to charge their subscribers an additional fee of 
one penny per call to the subscribers on the National Telephone 
System at North or South Cave. The Town Clerk was in- 
structed to reply that the Committee cannot see their way to 
vary the principle at present adhered to on the Corporation 
system, under which no charge is made for junction calls. 

LEEDS: Erpert to be Appointed.—' The Electricity Committee 
have under consideration the appointment of an independent 
expert to advise them upon the best method of utilising the 
joint electrical resources of the city for the supply of elec- 
tricity to the Bramley and Rodley districts. 

LIMERICK: Electric Lighting | Ertensions,—'T he Local 
Government Board have sanctioned a loan of £5,500 for the ex- 
tension of the electric lighting plant, and various tenders are 
now under consideration. 

LONDON: Bermondsey.—The County of London Electric 
Supply Co., Ltd., have written to the Borough Council as fol- 
lows :—''In view of the decision of the Board of Trade in 
| respect of your Council's application for a Provisional Order 


NOTES 


for St. Olave, I beg to renew the company's offer, and to say 
that we are prepared to supply current for public lighting at 
the extremely low rates of 144. per unit for a limited number 
of lamps, or at ld. per unit in the event of your Council 
adopting a comprehensive scheme. I shall be obliged if you 
wil bring the matter before your Council, and I shall be 
pleased to meet you or a committee of your Council at any time 
convenient to your good selves, and meanwhile would like to 
point out that the rate above-mentioned is much lower than the 
rate at which I understand your Lighting Committee charge 
your Council for public lighting in Bermondsey." The Electric 
DERE Committee have decided to take no action in the 
matter beyond acknowledging the receipt of the communication. 

Lambeth.—The Borough Council, at their meeting on May 
30th, gave permission, under protective clauses, to the South Lon- 
don Electric Supply Corporation to lay mains for lighting pur- 
poses in twelve streets, to the approximate length of 3j miles. 

Paddington.—At the meeting of the Borough Council on Tues- 
day, the lighting ot Westbourne Terrace was considered. Pre- 
viously arc lamps had been used, and at the last meeting of 
the Council it was proposed that these lamps be removed and 
gas used in place thereof. An amendment was carried to the 
effect that the Metropolitan Electric Supply Co., Ltd., be com- 
municated with as to the terms upon which they would continue 
to supply current. On Tuesday it was reported that the com- 
pany named had offered to fix and maintain flame arc lamps to 
the twelve existing posts and supply same with current for the 
sum of £19 each per annum on a ten years’ agreement. The 
Council considered these ternis unsatisfactory, and resolved that 
no further action be taken at present with a view to lighting 
the Terrace with electricity. 

Stepney.— The Electric Lighting Committee have considered 
the question of the remuneration to be allowed to the electrical 
engineer for the preparation of the Blyth’s Wharf scheme. They 
recommend that the electrical engineer should be paid an in- 
clusive fee of £105 for the work. ‘They also recommend that 
Mr. A. J. Squire, chief clerk, should act three months as secre- 
tary to the engineer at an increased salary during that period 
of 10з. per week; that Mr. W. Young, station superintendent, 
should act for three months as superintending engineer at an 
increased salary of 10s. per week; that а draughtsman should 
be engaged for three months at a salary not exceeding £5 a 
week; that a shorthand typist also be engaged for three months 
at a salary not exceeding £2 a week. With regard to the elec- 
trical engineer's salary, having regard to the fact that the re- 
sponsibility hitherto resting upon the consulting engineer now 
rested on him. it is recommended that the present salary of 
£575 per annum be increased to £650 as from April 17th. In 
the event of the Blyth’ Wharf scheme being adopted, it is 
recommended that his salary should be £750 as from the date 
on which the tenders for the work are accepted. 

Sf. Pancras.—-According to the quarterly report of the Elec- 
trical Engineer the total units supplied during the three months 
numbered 2,220,247, as against 2,184.772 in the corresponding 
period of last year. The number of consumers connected to the 
mains at the end of the quarter was 2,921, as against 2,165 
twelve months ago. The value of the current sold to private 
consumers amounted to £13,225. as against £18,113 in the cor- 
respondihg period of 1906, but the number of units sold de- 
creased from 1.628.805 to 1,597,750. The fall was in the demand 
for power, only 293,248 units being sold under this head, as 
against 418,251 in the corresponding period of last year. 

MERTHYR: Electric Lighting Extensions.—The Works Com- 
mittee have recommended the adoption of a proposal by the 
Merthyr Electric Traction and Lighting Company for the sup- 
ply of 13 four-light and 84 two-lght Osram lamp fittings, at an 
annual cost, including renewals and maintenance, of £363. 
These will replace 51 gas and electric lamps costing £364 10s. 
per annum. 


PORTSMOUTH: Harant Lighting Schemes.—The Havant 
Urban District Council have been discussing the possibility 
of putting down an electric lighting plant, or alternatively 
obtaining a supply from the Portsmouth Corporation. 


STOKE-ON-TRENT: Provisional Order Granted.—The Board 
of Trade have granted the Provisional Order authorising the 
Corporation to supply electrical energy to the Fenton Urban 
District. 

WIGAN: Tramways Committees Re port.—The annual accounts 
of the Corporation tramways show that there has been 
a loss during the past vear of £16,592. А sub-committee, re- 
cently appointed to inquire into the affairs of the undertaking, 
recommend that ''special church cars be abolished, the nurnber 
of cars be reduced, the fares be increased, return worknien’s 
fares be abolished, single workmen’s fares be increased, boyv 
cleaners be substituted for men cleaners, and all contract tickets 
be abolished." The Tramway Committee approve of these 
reconunen dations. 
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TENDERS INVITED AND 


ARGENTINE.—The Review of the River Plate staves that the 
representative of the Dutch company has applied to the santa 
Fe Government for powers to construct an electric tramway 
system from Rosario to Villa Casuaa, Carcaranta, ard 4 uervo 
San Martin. 

La Concordia Mining Company, of Los Andes Territory, have 
been granted a concession by the Agricultural Otlice, empowering 
them to utilise the waters of the Chorrillos Arroyo for motive 

ower for mining purposes. 

AUSTRALIA.—The Commonwealth of Australia Gazette 
announces that tenders will be received at the ottice of the 
Deputy Postmaster-General, Melbourne, until "Tuesday, July 
16tn, ror the supply and delivery at Melbourne of telegraph and 
telephone material. Specifications, &c., may be obtained at the 
General Post Offices, Melbourne, Sydney, Brisbane, and Ade- 
laide, and tenders should bo addressed to the Deputy Post- 
master-General, Melbourne. 

BARKING.—A Local Government Board enquiry has been 
held into an application by the Council for sanction to borrow 
£1,500 in connection with the electricity undertaking. 

BELFAST.—The Tramways and Electricity Committee in- 
vite tenders for coal storage bunkers and electric travelling 
crane ior the East Bridge Street power: house. Puiticulars 
from the City Electrical Engineer (fee one guinea, returnable), 
and tenders to the Town Cierk by June 15th. 

BROMLEY.—It has been decided to incur expense to the 
amount of £180 in installing electrical fittings in the Municipal 
uildings. 

DARTFORD.—The Council invite tenders for the supply and 
delivery of the following goods during the year ending June 
30th, 1908 :—(1) Lubricating oils; (2) electric meters; (5) house 
cut-outs; (4) house service cable, jointing material, and acces- 
sories for electric lighting department; (5) general stores for 
electric lighting department—(a) oil (other than lubricating), 
tallow and mutton cloths, &c.; (b) files, tools, screws, &c.; 
(c) solder, fuse, and binding wire, &c. Particulars, &c., from 
the Town Clerk, to whom tenders by June 11th. 

DUBLIN.—The Lighting Committee of the Corporation are 
prepared to receive tenders for the supply and erection of 
substation switchboards, transformers, and accessories. Par- 
ticulars from the City Electrical. Engineer (fee one guinea, re- 
turnable), and tenders to the Chairman of the Lighting Com- 
mittee, 5 Cork Hill, Dublin, by June 15th. 

EASTBOURNE.—A Local Government Board enquiry which 
is being held this week includes an applicaticn to borrow 
£9.934 for extensions to the plant at the generating works. 

EGYPT.—Telephonic communication is to be established be- 
n de Cairo and Alexandria Bourses at an estunated cost of 

Extensions are to be made to the Alexandria Tramways. 

EPSOM.—The Local Government Board has sanctioned the 
borrowing of £3,600 by the Council in connection with the 
electricity undertaking. 

FORMOSA.--Extensions are necessary at the Kushagu power 
station, which transmits electrical energy to Taihoku, а distance 
of fifteen miles. 

FULBOURN ASYLUM (CAMBS.).—A report has been pre- 
sented to the Cambridgeshire County Council by the Visitors 
of the Fulbourn Asylum with regard to the proposed installa- 
tion of producer gas and electric light plant at a cost not 
exceeding £7,000. At present no electrical consulting engineer 
has been appointed, and figures are stated as to the greater 
economy of incandescent gas by various councillers. The 
Visitors press for an immediate decision, as it will be impos- 
sible to go through another winter with the present system. 
The matter has been referred to the Finance Committee of the 
County Council. 

HULU.—-The Telephone Committee recommend an expenditure 
of £1.20) for the installation of a transfer board equipped with 
clearing signalling, under the control of subscribers, so as to 
give more effective intercommunication between the National 
and Cornoration systems. 

ILFORD.—Tenders are required for the repair and main- 
tenance of the battery at the Municipal Electricity Works. Par- 
ticulars from the Electrical Engineer, Mr. A. H. Shaw, and 
tenders to the Town Clerk by June 11th. 

INDIA.—Electrical generating plant is to be installed at the 
Perambur Works of the Madras Railwav. 

ITALY.—The Town Council of Trevi invite tenders for the 
erection of an clectrie lighting works. 

JAPAN.—'The Japanese Government require 31 electrical 
cranes for the port of Yokohama. These include two of 25 
tons’ canacitv, the remainder ranging from 1 to 7 tons’ capacity. 

LIMERICK.—The Electrical Committee are prepared to re- 
ceive tenders for general stores, including accumulator acces- 
sories, cable, electrical accessories, engine-room accessories, mains, 
accessories and meters, &c., for the period ending March 3156, 
1908. Copies of specifications, &c., can be obtained from the 
Borough Electrical Engineer. Tenders should be delivered to 
the Town Clerk by June 11th. 

LONDON: London County Council.—The County Council in- 
vites tenders for the manufacture, delivery. and laving of about 
60 miles of high-tension three-core lead-covered cable, and about 


PROSPECTIVE BUSINESS 


95 miles of low-tension cable, telephone cables, &c. 
Official advertisement this week.) 

Lhe Council also invites tenders for the manufacture, supply, 
and delivery or electrically operated car traversers. Drawings, 
&c., may be inspected after May 251һ by arrangement with tne 
chief onicer of tramways, 62 FPinsbury Pavement, E.C., and 
specification, form of tender, ana other particulars are obtain- 
able at the County Hail, spring Gardens, 3.W.; tee £2, return- 
able. Tenders to the ‘town Clerk by June 11th. | 

The Council invites tenders ror the manufacture, delivery. 
and erection of higb and low tension switchgear tor five tram- 
ways sub-siations (with basements), and high and low tension 
switchgear for three tramways sub-stations (with galleries:. 
Fee, £2 (returnable). ‘Lenaers by June 11th, to the Clerk to the 
Council. 

‘Tenders are invited for the supply and delivery of 400.000 
stoneware cable ducts. Particulars from the County Hall 
(fee, two pounds, returnable), and tenders to the Clerk to the 
Council by June lith. 

City of London.—Certain defects having occurred in the elec 
tric circuits at the Guildhall School of Music, the Corporatian 
are to carry out works in connection therewith at an estimated 
cost of £250. | 

Islington.—Mains are to be extended at an estimated cost oí 
£280. 

St. Pancras.— The Borough Council invites tenders for ап 
overhead travelling crane for the extension of the King's Road 
power station. Particulars from the Electricity Department 
Oflice, 57 Pratt Street, Camden Town, N.W. (fee, two guineas. 
returnable), and tenders to the Town Clerk by June 12th. 

MANCHESTER.—The Electricity Committee have reccm- 
mended the Corporation to apply tor the sanction of the Local 
Government Poard to borrow £112,850 for extensions to the 
electricity undertaking. The various items are estimated as 
follow :—Mains, £63,000; transforming plant and switchgear 
for substations oh consumer's premises, £52,000; transforming 
plant in distributing substations, £14,€00; superheaters, &c.. 
at Stuart Street generating station, £5,250. 

The Electricity Committee invite tenders for the supply of 
the following stores during the twelve months ending Jure 
30th, 1908:—Brasswork and iron castings, bricks, carting. 
cement, cotton waste, incandescent lamps, limestone, rubber 
goods, oils, parattin, timber, &c. Particulars from the “ес 
retary to the Klectricity Department, Town Hall, and tender: 
to the Town Clerk by June 13th. 

PONTYPRIDD.-—Application is to be made for sanction te 
a loan amounting to £7,298 for the purpose of the electri: 
lighting and tramways undertaking. 

REDDITCH.—Last week, Major J. Stewart, of the Loca’ 
Government Board, held an enquiry into the application of the 
Corporation for sanction to borrow £7,500, of which £4.01" 
is for the electricity undertaking, and £5,500 for а refuse 
destructor. ОЁ the former amount, £1.40; is in respect of 
excess expenditure over loans already granted, £1.000 for mains 
extensions, and the remainder for various purposes in conrec- 
tion with the works. Е 


SHEFFIELD.—Tenders are invited for 12 months’ supply сї 
cables. (See official advertisement.) | 

SPAIN.—The establishment of a system of electric tramways 
throughout the districts surounding the towns of Corunna and 
Vigo, as well as in those towns themselves, is being undertaker 
by a Belgian company. | 

La Electra Popular, of Vigo, proposes to instal new dxynaires. 
The first work of the company will be the establishment. of tlie 
electric trams in the town of Corunna in place of the present mule 
system and the extension of the line to the suburb El Urgo; alter 
this the urban system at Vigo will be undertaken, and later 
the various proposed extensions to surrounding villages in beta 
districts. 

iC RKEY.—A firman has been granted to a Ве1 слап «om 
pany to construct an electric tramway, about 15 kilometres 
long, through Beyrout. | 

TYRONE.—It is proposed to instal an electric light plant ab 
the Tyrone County Hospital. 

WALTHAMSTOW.—<An amended application is to be rae 
to the Local Government Board for sanction to borrow £17.53- 
for additional plant at the electricity works. А letter from the 
North Metropolitan Electric Power Supply Company, offerinz 
to quote terms for a bulk supply of electricity is to be ignored. 

WEDNESBURY.—The General Purposes Committee тест. 
mend that application be made for sanction to a loan of 
£8.000 for the purpose of an electrical installation. At pr 
sent the Corporation takes current in bulk from the Midlird 
Electric Corporation for Power Distribution. Should the pre 
sent scheme be carrie? through, it is proposed to extend th: 
mains to the King’s Hill district, for which purpose the tram 
way standards will be made use of. 

WIMBLEDON.—The Corporation invite tenders for tbe 
supply and delivery of thirty-three flame arc lamps and thirty- 
three arc-lamp standards. Particulars from the Borough Fla- 
trical Engineer, Electricity Works. Durnsford Road, Wimbiedt. 
and tenders to the Town Clerk by June 17th. 


(See an 
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TENDERS RECEIVED AND ACCEPTED 


BELFAST.—The tender of Mess.s. Redpath, Frown and Co. 
for 8 boiler foundations at £87 has been accepted. | 

BOLTON.—The tender of Mr. W. Gornall tor construction 
of foundation to well and water softening plant at the Corpora- 
tion power station has been accepted ; the tenders of the British 
Westinghouse Co. for two 600 kw. rotary converters, Mr. W. 
Gornall for a new sub-station in Duncan Street, Messrs. В. 
Talbot and Son for construction of engine bed, and Messrs. 
Herbert Morris and Bastert for a travelling crane have also 
been accepted. | 

CHELTENHAM.—-The tender of Mr. R. К. Skemp has been 
accepted at £380 for alterations and additions to the Manches- 
ter street sub-station. The tender of Messrs. Webb Bros. for 
the supply of Norchard coal at 125. 12d. per ton for six months, 
сот dune ist, has also been accepted. 

COLCHESTER.—tThe tenders of Messrs. Watlirgtcn and Co. 
for overhead material, trolley wire, &c., and Messrs. Brecknell, 
Munro, and Rogers for trolley heads, wheels, &c., during the 
vear ending March 31st, 1908, have been accepted. 

GENOA.—The Westinghouse Company, of Pittsburg, has 
secured the contract for converting the State suburban railways 
of Genoa to electric traction. The cost is $6C0,000. 

LONDON: Thames Conservancy.—Yhe Thames Conservators 
on Monday accepted the tender of the Vulcan Electric Co., for 
an installation of electric power at the Port of London Wharf. 
The price was not disclosed. 

Fulham.—The Borough Council recently received tenders for 
the annual supply of carbons, and instructed the Engineer to 
make a test of the carbons supplied by the lowest tenderer, 
Pestalozzi and Co. On Monday the Electrical Engineer re- 
ported that the result of the test was satisfactory, and the 
tender of the firm named is accordingly to be accepted. 

Bermondsey.—The Borough Council pas received the following 
tenders for the supply of 500 yards paper-insulated lead-covered 
`О5 by (05 by °25 square triple concentric low-tension cable :— 
Johnson and Phillips (accepted), £96; W. T. Glover and Co., 
£99 8s. ld.; British Insulated and Helsby Cables, £1CO 18s.; 
W. T. Henley’s Telegraph Works Co., £101; Siemens Bros. and 
Co., £102 12s.; Callender's Cable and Construction Co., 
£104 10s.; St. Helen’s Cable Co., £110. The Council also 
received the following quotations for one 20 h.p. motor for the 
destructor fan:—British Westinghouse Electric and Manufac- 
turing Co., £73 6s.; Siemens Bros. and Co., £80 19s., less 21 
per cent.; Brush Electrical Engineering Co., £70 8s.; Mather 


and Platt, £78; Bruce, Peebles and Co., £76 5s.; Lancashire 
Dynamo and Motor Co., £18; Electrical Co., £70; Crompton 
and Co. (accepted), £77 5s. 8d., iess £13, expenditure already 
incurred for thirteen weeks' hire. 

St. Pancras.—The Borough Council has received the fol- 
lowing tenders for the supply ot arc-lamp carbons for the 


. ensuing year :—Geipel and Lange, £757 16s. 14.; Н. Tuchman 


(accepted), £771 155. ; Johnson and Phillips, £868 10s.; G. А. 
Pestalozzi and Co., £875 9s. 10d.; Sloan Electrical Co., Ltd., 
£886 8s. 7d.; Sirius-Werter, £916 9s. 9d.; Crompton and Co., 
Ltd., £975 19s. 6d.; Electrical Co., Ltd., £1,016 118. 5d.; С. 
Braulik, £1,026; General Electric Co., Ltd.. (‘‘ Apostle”), 
£1,058 16s. 6d.; ditto (‘‘Nubia”), £1,578 6s. 3d.; International 
Electric Co., £1,058 17s.; Н. С. Mayer and Co., £1,041 1s. 9d. ; 
Brush Electrical Co., Ltd., £1,089 15s. ; Siemens Bros. and Co., 
Ltd., £1,180 5s. 6d.; Sun Electrical Co., £1,231 4s.; Compagnie 
Française, £1,506 lős. 10d.. The chief electrical engineer, in 
his report upon the examination and tests of the carbons quoted 
for, stated that those offered by Mr. Н. Tuchman меге, in his 
о more suitable for the purposes of the department than 
those offered by the only lower tenderer. 

Lslington.—Tne Lighting Committee has acceoted the follow- 
ing tenders :——E. P. Allam and Co., electrically-driven fan for- 
use in connection with the cooling towers, £281 10s.; Electrical 
Co., annaal supply of meters. 

Mearylebone.—lhe Council have provisionally accepted the 
following tenders :—M. C. King. for the supoly of ł-inch banjo 
Һоагсѕ at 22s. Cd. per dozen. St. Helen’s Cable Co., for the 
supply of cables for connecting the ninth turoine with the 
switchboard, at £460. Messrs. Wilcox and Co., for the supply 
of grease cups at 16s. per dozen (No. 2), and 20s. per dozen 
(No. 4). Messrs. W. Н. Allen, *on and Co., for centrifugal 
pump at £765. For this item there was only one other tender, 
that of the Worthington Pum» Co., at £775. 

NORTHALLERTON.—Tenders for public lighting have been 
received by the Council from the Northallerton Electric Light 
and Power Co. and the Northallerton Gas Co. А special meet- 
ing is to be convened to consider the otters. 

SOUTHPORT.—The Corporation have accepted the tender of 
Messrs. Edgar Allen and Co. for manganese steel for the tram- 
ways at £1 17s. 4d. per cwt. 

WEST HAM.—The Corporation have accepted the tender of 
the Lancashire Dynamo and Motor Co. at £95 for alterations 
to the regulating gear of the storage battery. 


COMPANIES' MEETINGS AND REPORIS 


BIRMINGHAM AND MIDLAND TRAMWAYS.—The report 
for the year ending December 31st, 1906, to be submitted to 
the meeting to-day shows a total revenue of £92,582, com- 
pared with £116,645 in the preceding year, but the latter 
amount included £12,956, the receipts of the omnibus de- 
partment for the five months ended Мау 515%, 1905, when 
this department was transferred to а seperzte company. The 
expenses for the year amounted to £44,952. This compares 
with £74,465 for 1905, which year included £14,453, the 
expenses of the omnibus department for five months. After 
providing for all expenses chargeable to revenue, including 
rents, repairs, and maintenance, and £2,500 placed to de- 
preciation and renewals account, and adding the £573 brought 
forward from the last account, there remains £48,203. In- 
terest on the debenture stock and dividend on the Pref.zence 
shares absorbs £25,651, leaving a balance of 222,552. The 
directors recommend that £2,750 be placed to the debenture 
redemption fund, and the pavment of a dividend on the 
preferred ordinary shares at the rate of 55 per cent., which 
amounts to £19,250, leaving £552. The capital expenditure 
during the year amounted to £7,764. An issue of £80,000 
45 рег cent. first mortyage debenture stock was made during 
the year, ranking pari passu with the stock previously issued, 
to discharge balances payable on contracts in connection with 
the reconstruction and equipment of the company’s lines, and 
for other purposes. The amount of stock now issued is £355,000. 
As provided by the trust deed, a sum equal to 1 ner cent. of 
the stock issued was paid to the trustees in July last, and 
was applied by them in the purchase and cancellation of 
£2,765 of stock. The gross receipts from the tramways 
amounted to £58.081, which, compared with the previous vear, 
is £24,000 less, due chiefly to the termination on June 20th, 


1906, of the lease of the Dudley Road tramways in Birming- 
ham, and to the fact referred to above that the receipts for 


1905 included five months’ working of the omnibus undertaking. 
The expenses, on the other hand, including £5.255 less in 
rents, have decreased by £29,500. The receipts from the 


lighting and power department amounted to £7,343, or £800 
less than in the previous year, due to the loss of the supply 
of energy for the working of the lines in Pirmingham sub- 
sequent to June 30th. The expenses of this department were 
£5,129, or £1,906 less than in 1905. The interest and divi- 
dends received from investments amount to £25,845, compared 
with £24,564 for 1905. 

Tramways within the City.—The leases from the Birmingham 
Corpcration of the tramways within the city expired on June 
30th last, when the lines were surrendered to the Corporation. 
An arrangement has been made whereby the through services 
from Dailey, Oldbury, and Smethwick into Birmingham are 
fully maintained. In terms of the agreements of March 22nd, 
1902, and December 9th, 1903, the overhead lines and low- 
tension cables on these tramways were purchased by the Cor- 
poration, and the sum of £6,560 was received in respect of 
this equipment and crecited to capital account. A sum of- 
£2,250 was received from the Corporation under the agreement 
of June oth, 1905, in respect of the payments mide Бу the 
company on the cost of the reconstruction of the Dudley Road 
line. This amount, being in reduction of rent, has been carried 
direct to profit and loss account. The company still owns the 
leasehold sub-station at Springhill, the plant therein and the 
cable ducts within the City. Arrangements are being made 
for disposing of these properties. 

Tramways outside the City: Dudley.—The price of £10,651 
fixed by the arbitrator as the value of the company’s tram- 
ways in Dudley has not yet been paid by the Corporation, 
pending completion of the purchase by the Corporation of 
all the tramways and light railways in Dudley, which is at 
present delayed by an appeal which has been taken by the 
Corporation from the Court of Ip to the House of Lords 
on the question of the price to be paid for Railway No. 5. 
The tramways in Dudley about to be purchased will subse- 

uently be leased to this and the other associated companies 
for 21 years on terms to be agreed. 

Rowley Regis —All outstanding matters with the Rowley 
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Regis Council have been settled, and a lease of the tramways 
in Rowley Regis constructed under the Birmingham and Mid- 
land Tramways Act, 1902, has been granted tor a period of 
30 years from November 9th, 1904. 


Smethwick.—By an agreement dated October 31st, 1901, the 
tramways in Smethwick were leased to the company for a 
period of 21 years from August, 1902. The agreement further 
provided tnat the company should supply light and power 
under the Smethwick Electric Lighting Order of 1898. The 
Board of Trade, having declined to approve that agreement, 
a fresh agreement in respect of the tramways became neces- 
sary, and the opportunity was taken to negotiate a modification 
of the period to be granted under the lease. An agreement has 
now been executed which provides for a lease to be granted 
to the company of the tramways in Smethwick for a period 
of 35 years from 1902, at an increased rental, and the arrange- 
ment in regard to the electric lighting order is referred to 
below. The section of tramway in Pearwood Road, Smeth- 
wick, constructed by the company under the Act of 1902, 15 
worked in connection with the Dudley Road main line jointly 
by the Corporation of Birmingham and the company. the re- 
ceipts in each area belonging to the owner of the line. An 
arrangement has been made with the Corporation of Birming- 
ham, whereby the short section of tramway in Soho Road, 
being а continuation of the Heath Street line, is worked for 
the com»any by the Corporation, the receipts taken by the 
Corporation cars being paid to the company after deduction 
.of expenses. 

Power Supply.—By the agreement dated October 31st, 1901, 
above mentioned, the company undertook to supply light and 
power in Smethwick under the Smethwick Electric Lighting 
Order of 1898. This agreement the Board of Trade were 
unable to approve, and suggested that the matter should be 
regularised by the transfer of the Electric Lighting Order to 
the company. After protracted negotiations, terms were ar- 
ranged with the Corporation for the transter of their order 
to the company, and an agreement for carrying out the transfer 
has been executed and submitted to the Board of Trade for 
their approval. 


Birmingham and Midland Tramways Joint Committee.—The 
management of the company’s undertaking by the Birmingham 
and Midland Tramways Joint Committee continues to show 
satisfactory results. 

A joint car shed and workshops has been erected at Tividale 
near Dudley for all the companies operated by the joint com- 
mittee. This has enabled the workshops at the West *meth- 
wick and Darlaston depots to be closed. It is believed that 
the concentration of the work of all the companies at a general 
depot will result in further economy. The parcels and goods 
trattic has been carefully develoved during the past year, and 
has shown very satisfactory results. The registered otħices of 
the company have been transferred from Central House, New 
Street, Birmingham, to Donington House, Norfolk Street, 
Strand, London, W.C. The company now operates 12:10 
miles of tramways, consisting of 5°41 miles single track, and 
6°69 miles double track. The number of passengers carried last 
vear amounted to 13.255.130, the average receipts per passenger 
being l'05d. The average expenditure per passenger (excluding 
rent of line, &c.) жаѕ 0:584. The proportion of receipts to expendi- 
ture was 55 per cent. 


BRITISH ALUMINIUM CO.—The annual meeting was held 
on ‘Tuesday, when the report and accounts given in our last 
issue were adopted. The chairman (Mr. J. D. Боппог) stated 
that the delay in comvleting the works at Loch Leven had been 
due to the lack of labour. the contractors having been in the 
position of giving work to 1,500 men more than there were at 
present engaged, This diflicultv had been partially overcome, 
however, and it was anticipated that the works would be sufti- 
ciently advanced by the early part of next vear to enable the 
electrical generating and other plant to be installed. 


BULAWAYO WATERWORKS.— At the ordinary general 
meeting held in London on Friday, reference was made to the 
' litigation now proceeding between the company and the Bula- 
wayo Municipahty, with regard to the price at which the 
company should supply electrical energy. Meanwhile, the 
amount has been entered in the books at one shilling per unit. 
An appeal has been made to the Privy Council by the Corpora- 
tion from the decision of the South African courts, and a 
decision is looked for by the end of November. The expenses 
incurred by the company to date in’these matters are 22,165. 
The number of electric supply consumers increased by six рег 
cent. during the vear, the number of units sold being 174.925, 
compared with 164,987 in 1905. The gross profit was £4,814 
against £4,553. 

DIESEL ENGINE CO.—The directors recommend a divi- 
dend of 5 per cent., free of income tax, on both ordinary and 
preference shares, for the year ended March lst The gross 
profit amounts to £11,212, to which is added £276 brought 
forward, making a total ef 211.489. The 5 per cent. dividend 
now proposed will absorb 65.000. and the directors suggest 
placing £3,000 of the balance to a general reserve accc unt. and 
carrying forward £5,488 The value of orders booked during 
the period under review is nearly treble that of the previous 


year. Messrs. Willans and Robinson, of Rugby, who manu- 
facture for the company under agreement, are now supplying 
engines, and several made by this firm have already been sold. 
The scheme for the reduction of capital has been successfully 
carried through. 


METROPOLITAN AMALGAMATED RAILWAY CARRIAGE 
AND WAGON CO.—The annual meeting was held on Friday 
in Birmingham, when the report given in our last issue was 
adopted. Stress was laid, in the chairman's speech, upon dith- 
culties experienced in connection with obtaining cheap labour 
and the assistance given to foreign business and commercial 
houses by their respective Governments. The time was coming, 
said the chairman, when the question of assistance by the 
British. Government to British enterprise would call for serious 
consideration. 


RIO DE JANEIRO TRAMWAY LIGHT AND POWER.— 
Owing to the state of organisation and development of this 
undertaking, the first annual report is in the nature of an interim 
report. The company was incorporated to carry on an electrical 
business in the Federal district and in the City and State of 
Rio de Janeiro, and to acquire two great water powers and 
construct and instal the necessary hydraulic electric plants, and 
generate and supply electric current for purposes of traction, 
power, and light. The company also acquired from the Federal 
Government and the Municipal Council concessions giving the 
exclusive right to furnish electrical energy, generated by 
hydraulic installation, within the city and Federal district. and 
the right to construct and maintain an overhead and under- 
ground system for distributing the electric energy for power and 
light, subject опу to certain rights of the gas company. After 
June, 1915, the company may continue without апу exclusive 
right until 1950, but the ownership of the extensive system of 
underground distributing network occupying all the principal 
streets will, it is stated in the report, practically insure the com- 
pany against unreasonable competition. A preliminary hydro- 
electric plant has been erected at Rio das Lages, and power was 
available within the сиу of Rio de Janeiro during March, 1907. 
The main upper fall of the river has been used tor the purpose. 
and a temporary power-house of wooden frame and .orruzated 
iron was built. The plant has a capacity ot 3,400 h.p. Mean- 
while, the main installation at Rio das Lages is being rapidly 
constructed. The company has constructed about 220 miles of 
undergrcand conduits under the streets of the city and has built 
69 large transformer and distribution chambers under the pave- 
ments, and has already installed 350.000 ft. of cable. The tram- 
ways controlled by the company overate ebout three-fourths of 
the total tramway mileage of Rio de Janeiro. It is not possible 
to give definitely the earnings for 1906. as various properties 
have been acquired and gradually brought under the company's 
control during that vear. A close estimate, however, gives ‘he 
gross revenue as $5,575,000, and working expenses $4,010.0C0. 
leaving $1,565.000. Тһе net earnings of the current year have 
been :- January, $145.000; February, $149,962; March, $158,125 ; 
being at the annual rate of $1,808,748. 

TRACTION AND POWER SECURITIES.--The 
meeting was held last week, when Mr. J. H. Lukach pre- 
sided. The accounts, compared with those for 1905, show 
an increased hability of £98.000, against increased investments 
amounting to £55,000 and £43.000. This has heen caused by 
the calling up of further capital by the Clyde Valley Electrical 
Power Co. The company's investments now stand in the hooxs 
at £812,554. The revenue for the vear amounts to £22,022, 
including £3,910 brought forward, and, in view of the com- 
pany's principal holdings being still in the development stage, 
it is recommended that £18.850 be placed to the investment 
reserve account, and the remainder carried forward. The 
income derived from investments during the year amounted to 
£8,583 in excess of the amount received for the previous year. 


ordinary 


Lighting of Perth, W.A.— According to the Australian Mining 
Standard the Perth Corporation has passed the following reso- 
lution :—'''That the Council shall install its own municipal 
electric plant for supplying light and power—subject to the 
approval of the ratepayers.” Of course, before a loan can be 
issued to provide the necessary funds for the establishment ef 
the plant, the property-owners of the city must sanction it; but. 
the ratepayers in a general and comprehensive sense are most 
distinctly and directly interested in an undertaking for the 
better lighting of their streets and homes, and for the civic 
control of the means of public illumination. It was also re- 
solved to advertise for a consulting electrical engineer, to pre- 
pare plans and specifications for the scheme, to supervise the 
work during construction, and to subsequently act as manager 
of the undertaking, at a salary of £800 per annum. The re- 
maining three recommendations, as follows, were carried without 
discussion :—'''That, subject to the confirmation of the cen- 
sulting engineer, to be appointed by the council. the continuous- 
current system be adopted, as the system to be installed in 
Perth." “That as soon as the consulting engineer be appointed 
steps be taken to secure the necessary site," and “That as soon 
as the plans and specifications be approved by the council, steps 
be taken to float a loan for the installation of the plant." 
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AN AMERICAN TRACK-LAYING MACHINE 


TRACK-LAYING machine, which has been recently de- 

Signed and patented by Mr. C. O. Wescott, and used by 
the Pacific Traction Co., is described in the Electric Railway 
Review (Chicago). The equipment necessary for laying track 
comprises a light locomotive, which pushes four flat cars. On 
the forward car is a structural steel bridze which extends in 
front of the car for a distance of about 18 feet, or enough to 
allow a rail supported by tongs in the centre to be lowered from 
the end of the bridge. On the framework of the bridge are four 
air cylinders, the pistons of which actuate steel cables, which 
control the handling of the steel rails. A conveyor by which 
ties are brought from the rear car to the front end of the bridge 
extends along the floor of all the cars. Тһе conveyor is operated 
by a donkey engine carried on the floor of the car next to the 
locomotive. This car also carries a supply of miscellaneous tools 
and extra equipment, such as may be needed in the progress of 
the work. The second car in front of the engine carries 500 
standard ties and the angle plates necessary to lay 1,000 feet of 
track. The car immediately in the rear of the track-laver is 
loaded with a sufficient number of 33-foot rails to lay 1,000 feet 
of track. These rails are carried on skids elevated above the 
car floor so that they can be dropped on to a conveyor, which 
will carry them along the middle of the cars and directly over 
the tie conveyor, from where they are slid to opposite sides of 
the car. 

While the rails for one rail length of track are being placed, 
the tie conveyor is operated by the donkey engine in the rear, 
and ties are brought forward to be placed ahead of the track- 
layer. Meanwhile two rails from the rail storage ear are slid 
to a point under the bridge of the track-layer and directly over 
the car wheels below. The rails are then litted by tongs con- 
nected through cables with the air cylinders and carried ahead 
to the extremity of the bridge, as shown in the illustration. 
Then by the releasing of the air in the operating cylinders, 
which movements are controlled by a man standing on the ele- 
vated bridge, the two rails are lowered directly in front of those 
already spiked in place. Temporary clamps are next placed 
to hold the rails to gauge so that the entire track-laying equip- 
ment may move forward and the spiking be postponed until 
after the engine has passed the rails already laid. In this way 
the process is continuous, the ties being brought ahead and 
placed, the rails being lowered directly in line and gauge, and 
the spiking gang following the locomotive, which pushes the 
train from the rear. When the details in the preliminary design 
of the track-layer have been perfected, it is anticipated that 
the work of placing the ties and rails can be carried on with a 
crew of seven men other than the spikers who follow the train. 


Incorporated Municipal Electrical Association.—In the pro- 
gramme for the Shettield Convention, published in our last 
issue, а second paper had still to be selected for reading on 
Friday, June 28th. We are informed by the secretary that this 
will be ‘‘ Photometry as Applied to Central Station Work," by 
К. McCourt (Associate), mains superintendent, Harrogate. 
This paper has been awarded the I.M.E.A. travelling student- 
ship, value £10. 


London County Council Electric Power Supply Bill.— The 
Shoreditch Borough Council have sent the following circular 
letter to all the other Metropolitan borough Councils :—*'* The 
Shoreditch Borough Council in February last resolved to oppose 
this Bill in the form in which it was introduced, as being unjust 
to the interests of the Council, the ratepayers, and consuiners of 
electricity in this Borough, and they now teel that by a little 
co-operation between the London County Council and those 
Borough Councils who have electricity undertakings at work 
some scheme could be agreed upon for getting Parliamentary 
powers for mutual exchange of supplies between the different 
Councils and the L.C.C., which would demonstrate which is 
the cheapest source for future use and which will effect very 
substantial savings on existing cost, as well as benefit greatly 
all the authorities concerned with their ratepayers and con- 
sumers. The Bill now before the House of the combined Lon- 
don Supply Companies demonstrates the feasibility of such a 
scheme for the companies, and my Council think that if the 
London County Council really wish to co-operate in this matter 
with the Borough Councils something practical could be done 
by a conference called thereon. They have, therefore, resolved 
that the London County Council be asked to convene a con- 
ference of the Mateopobtan Borough Councils possessing elec- 
tricity undertakings to consider the question of electric supply 
for London. The interests of those Councils not possessing 
electricity undertakings are so different to the interests of those 
who do that it 1s thought advisable for them to be consulted in 
two groups. It is, therefore, hoped that your Council will 
agree with the above proposals, and urge upon the London 
County Council the importance of this matter." 
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MISCELLANEOUS , BUSINESS NOTES 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, Etc.— 
The first meeting of the cieditors in the bankruptcy of J. D. 
Gibbs, electrical engineer, 1 Linden Gardens, Вас 
was held in the London Bankruptcy Court last week. ‘The lia- 
bilities amount to £13,900, and the assets are composed chiefly 
of a commission note relating to the placing of shares in the 
International Electric Railways and Water Power Syndicate, 
Ltd., and a similar note in connection with the formation of a 
company to take over certain copper mines in the Caucasus. 
Sullicient funds are anticipated by the debtor from these two 
sources to pay his creditors in full. An adjournment was ap- 
plied for and granted tor four months with a view to the realisa- 
tion of the commission notes. It may be mentioned that the 
creditor was associated with Mr. Gaulard in the patent for 
transforming electrical energy, which was the cause of such 
lengthy patent litigation, and which was held by the House of 
Lords to have been anticipated by Dobrowolsky. Mainly to this 
fact is attributed the bankruptcy. 

Notice of an intended dividend is given in the bankruptcy 
of George and John Samson Robson, trading as Robson, 
Robson, and Co., electrical engineers, Empire Buildings, New- 
gate Street, Newcastle-on-Tyne. The last day for receiving 
proofs is June lóth. The trustee is Mr. Thomas Leman, 1 St. 
Peters Church Walk, Nottingham. 

. The Morris Hawkins Electrical Co. is to be wound up 
voluntarily. Mr. E. I. Husey, 56 Coleman Street, has been 
appointed liquidator. 

The public examination of K. C Moran, electrical engineer 
and contractor, 804 Teddesley Street, Walsall, and 30 Hich 
Street, Coventry, took place last week at the Walsall Bankruptcy 
Court. The statement of accounts shows a deficiency of 
£176 8s. 14., which is attributed to loss on the Coventry business, 
keen competition, and bad trade. The examination was adjourned 
for a statement of the accounts of the Coventry business to be 

repared. 

PERSONAL.—Mr. John May and Mr. G. W. Spencer Hawes, 
having terminated by mutual consent, their connection with the 
firm of Messrs. Robert Hammond and Son, are now’ practising 
under the style of May and Hawes, at Caxton House, West- 
minster. 

ROYAL NAVAL AND MILITARY TOURNAMENT.--The arc 
lamps outside the main entrance to Olympia during the recent 
Military ‘Tournament were Ediswan carbone white-flame arcs. 
The whole of the fittings in the Royal box, ante-room, and 
passages were also supplied for the occasion by the Edison 
and Swan United Electric Light Co. 

THE KING’S NEW YACHT.—The electric lighting, heating, 
and ventilating of his Majesty the King's new yacht, Alex- 
andra, is being carried out by Messrs. Claud Hamilton, Ltd., 
247 St. Vincent Street, Glasgow. 

UNION ELECTRIC CO.- The Union Electric Co., Ltd., of 
Park Street, Southwark, whose Newcastle branch has been 
located at 43 Grainger Street for the last few years, finding 
their business outgrowing the accommodation at their disposal, 
have recently moved to, more commodious premises at 50 
Grainger Street, where they have a very large and varied show 
of their latest electrical apparatus, including their mining and 
high-tension oil break switch gear, of which a large number 
have been supplied to the northern collieries. To mark their 
removal to their new address, Mr. Justus Eck, engineer in 
chief to the Union Co., and Mr. Jas. Gilman, the manager of 
the local branch, invited a few friends to dinner at Tilley’s 
Restaurant on Thursday evening last, when a most enjoyable 
evening was spent. 

UNION ELECTRIC CO.—On and after June 1st, 1€07, the 
Union Electric Co.'s office for Scotland will be at 12 Waterloo 
Street, Glasgow. The telephone numbers are 1910 Argyle and 
2048 Central (Post Ottice), and the telegraphic address remains 
‘Kandus, Glasgow.” 


| MISCELLANEOUS CITY NOTES 


CHADBURN’S (SHIP) TELEGRAPH CO.—A dividend of 
12 per cent. per annum, less income tax, for the half-year end- 
ing March 3lst, 1907, making 10 per cent. for the year, ha» 
been recommended. 

WILLANS AND ROBINSON.—An application in the Chan- 
cery Division, on Tuesday, for the reduction of the capital by 
£355.000 was granted by Mr. Justice Kekewich. Аз already 
mentioned, the reduction has been rendered necessary by the 
loss on the Queensferry Works. 


Canadian Telephones.—The Government of Manitoba has ac- 
quired the Bell telephone systems in Winnipeg, Brandon, and 
other large towns in that Province. 


Obituary.—The death occurred on Sunday night, at his resi- 
dence in Headingley, Leeds, of Mr. William Horsfall, founder 
of the Horsfall Destructor Company. Deceased was in his 81st 
year. 
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PARLIAMENTARY INTELLIGENCE 


CENTRAL LONDON RAILWAY.--This Pill was reported 
for third reading by the Unopposed Committee of the House of 
Commons on Thursday. The Bill does not propose any works of 
importance. 


LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) 
BILL.—The following have been selected by the House of 
Commons to serve on the Committee which will consider the 
London County Council (Electric Supply) Bill: Mr. W. Howell 
Davies, Mr. Joseph Nolan, Mr. W. W. Rutherford, Sir Albert 
Spicer, and Mr. D. A. Thomas. This leaves four members to be 
nominated by the Committee of Selection in order to make the 
full complement of nine members. 


LONDON COUNTY COUNCIL (GENERAL POWERS) 
BILL.—Part 11. of the London County Council (General Powers) 
Bill, which has been under the consideration of a House of 
Commons Committee for some days, provides for an extension 
ef time granted by the Council's Act of 1900, in connection with 
the provision of a better approach to the Houses of Parliament 
by clearing away a thoroughfare between Victoria Tower and 
Horseferry Road. The property to he cleared away includes 
a generating station belonging to the Westminster Electric 
Supply Corporation, and the Council were bound, under the 
Act of 1900, to reinstate the company on an eyuivalent site. 
Difficulties in these negotiations led the Council to ask for an 
extension of time for two years for reinstating the Westminster 
Co., and this was granted. 

PROGRESS OF ELECTRICAL BILLS.—Middlesbrough Cor- 
poration Dill was read a third time in the House of Commons 
on Thursday. | 


The second reading of the North Metropolitan Electric Power 
Supply Bill has been deferred until Tuesday. 


In the House of Lords on Thursday the Great Northern and 
City Railway Bill was read a second time. 


Electric Lighting Provisional Order Confirmation Bills, Nos. 2 
and 4, and the Tramway Provisional Order Corporation Bill, all 
of which were referred to in our last issue, were read a second 
time in the House of Lords on Thursday. 


The Aberdeen Corporation Bill was read a third time in the 
House of Lords on Monday. 


Electric Lighting Provisional Order Confirmation Bill, No. 1, 
and the Electric Supply Corporation Bill, were passed by the 
unopposed Committee of the House of Lords on Monday. 


NEW COMPANIES 


CARRIBEAN  ANGLO-COLOMBIAN . CABLE.— Registered 
with a capital of £100.000 in £1 shares, to carry on the 
business ot a telephone and telegraph company. No initial 
public issue. Registered otlices, 84 Dishopsgate Street Within, 
London, E.C. 


REED'S ELECTRICAL.— Registered with a capital of £8,000 
in £1 shares, to adopt agreement with W. Ruddock. No initial 
public issue. 


STANDARD GAS FITTINGS.—Formed with a capital of 
£5,000 in £1 shares to acquire the business of gas and electrical 
fittings manufacturers, now carried on at Beaumont Works, St. 
Stephen “ее, Birmingham, by W. Rogers, C. W. Cooke, and 
A. W. Rogers. 

UNIVERSAL ELECTRIC SUPPLY.—Rexgistered with a capital 
of £1,000 in £1 shares, to adopt agreements with A. Poad and 
G. Е. Hewlett. No initial public issue. Registered offices, 
55 Queen Square, Bristol. 


Electric Shock Fatalitv.—On May 27th a workman named 
Stephen Harris, aged 48, was killed by electric shock at the 
New Mountain Colliery, Gorseinon, near Llanelly. lt appears 
that the insulation of an electric motor attached to the haulage 
gear broke down, and that the haulage ropes and rails became 
"alive." 'The deceased was working in the incline, and came 
in contact with the ropes. The total pressure was 500 volts. 
At the inquest the jury returned a verdict of ''Death by an 
electric shock, accidentally received." 


Action under Settled Land Acts.—In the Chancery Division 
last week an action was heard, in which Lord Leconfield sued 
under the Settled Land Acts for the return to him by the 
trustees of the retworth Estates, Sussex (of which he is life 
tenant), of the sum of £5,299 9s. 10d. expended upon an elec- 
tric lighting installation. ‘The point to be settled was whether 
such expenditure constituted an improvement, and as such 
could be paid for out of capital moneys as authorised by the 
Act. Mr. Justice Kekewich held that the electric lighting in- 
stallation did not improve the value of the settled land, but 
merely made the mansion more convenient for occupation, and 
n peu he held that the cost ought not to be paid out of 
capital. 


CATALOGUES AND PAMPHLETS RECEIVED 


ARC-LAMP COUPLINGS.—A new list of arc-lainp couplings 
and other accessories has been issued by G. Braulik. These 
have been on the market for about ten years, and are supplied 
in various forms, with or without short circuiting arrangement 
to obviate extinguishing the rest of a series when one lamp 15 
lowered. А new type of rope release has been introduced. 
Various designs of pullevs, counterweights, winches, and other 
accessories are also listed. 

CELL-TESTING VOLTMETERS.—The Hart Accumulator 
Co., Ltd., have issued a leaflet describing a convenient form 
of centre zero portable voltmeter, reading from 0 to 3 volts. 
The instrument is dead beat and is balanced so that it can be 
used in any position. 


WATER-TIGHT. FITTINGS.—G. Braulik has sent us a copy 
of a very complete illustrated catalogue of special water-tight 
porcelain and iron fittings, insulators, and accessories. This in- 
cludes a special series of water- and air-tight fittings suitable 
for mines, chemical works, powder factories, ships, &c., with or 
without iron wire guards, and arranged to be locked with a 
special key. Another item is a water-tight plug contact pro- 
vided with an oil-immersed fuse. Among the fittings recently 
introduced are several specially designed for metallic filament 
lamps. Other articles listed comprise hand-lamps, water-tight 
switches, connection boxes, insulators for surface wiring, and a 
large number of brackets for special purposes. 


NEW PUBLICATION 


“Dynamo and Motor Attendants and their Machines," by 
Frank Broadbent. Fifth edition. (London: 5. Rentell and Co.) 
ls. 6d. 


Victoria Falls Power Scheme.—It is stated in African 
Engineering that the Victoria Falls Power Co. have ordered 
a 19,500 kw. steam generating plant. 


The Moore Tube Lamp.—A good deal has been heard in 
America about the Moore tube lamp, which is an example of 
high voltage vacuum tube lighting as distinct from the mercury 
vapour lamp employing ordinary voltages, but hitherto an ex- 
ample has not been seen in this country. <An installation of 
this nature is, however, now being carried out in the courtyard 
of the *avoy Hotel, where a large rectangle of glass tube of a 
total length of about 100 ft. has been erected in the roof. The 
Moore lamp takes the form of a single long exhausted tube with 
electrodes at the ends and is fed from a step-up transformer 
contained within the terminal box, into which the ends of the 
tube are brought. A feature of the svstem is an automatic 
valve for adjusting the strength of the vacuum by uncovering 
а porous carbon plug normally covered by mercury when the 
current falls, owing to the vacuum becoming too high for a 
sufficient discharge to pass. The advantages claimed for this 
method of lighting are the high luminous efficiency, the excel- 
lent distribution of illumination, and the resemblance of the 
colour of the light to daylight. 


COUNTY OF LONDON. 


Electric Lighting Acts and Orders. 


OTICE IS HEREBY GIVEN that the LONDON 

COUNTY COUNCIL proposes, subject to the approval of 

the Board of Trade, to prescribe the following scale of fees in 

respect of duties performed by its Inspectors in visiting Testing 

Stations established in the County by undertakers under the 
provisions of special Acts or Provisional Orders :— 

(1) For the first three Testing Stations or less in the same area 

of supply, a charge of #10 a year. 

(2) For each additional Station in the same area, a charge of 

£2 а year. 

Апу body or person desirmg to object to the proposed fees may 
do so by letter addressed to the Assistant Secretary (Harbour 
Department) of the Board of Trade within one month 
20th May, 1907. 

А сору of any such objection should also be sent at the same 
time to the Clerk of the Council. 


G. L. GOMME, 
Clerk of the London County Corneil. 


from 


County Hall, 
Spring Gardens, S. W. 
27th Muy, 1907. 
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London. The Charing Cross, West End, and City Co.’s 
theatre mains serve as a stand-by. (Page 1003.) 


Tre latest locomotives to be added to the rolling 
stock of the Valtelina Railway are on the same general 
lines as those previously employed, except that pro- 
vision is made for three synchronous speeds instead of 
two. The two three-phase motors have different num- 
bers of poles, and can be used either singly on the 
3.000-volt circuit, or in cascade with certain modifica- 
ticns of the stator connections of one motor. All the 
switchgear is operated pneumatically, and a liquid 
rheostat is used. (Page 1006.) 


THe beginnings of what will eventually be a large 
power scheme have been made in a small station at 
Skovshoved, near Copenhagen. This station now sup- 
plies continuous current for the Tuborg-Klampenborg 
tremway, and also three-phase alternating current at 
10,000 volts to a power distribution scheme in con- 
nection with which some 10 miles of high-tension cables 
have already been laid. (Page 1011.) 


THe Annual Report of the Patent Office for the year 
1906 has new been issued, and shows that the recent 
Patent Legislation has been followed by a distinct 
increase in the number of complete specifications filed 
at the Patent Office. (Page 1013.) 


AN account is given of some tests carried out in 
America on a 500 kw. turbo-alternator. Although the 
results do not in any way establish a record for steam 
consumption some interest attaches to the method of 
testing necessitated by the use of a jet condenser. 
(Page 1014.) 

A SPECIAL type of are lamp and suspension for copy- 
ing and process work is described on page 1015. 


? 


Охркв '' Electrochemistry " the copper depositing 
process worked by Messrs. LANGBEIN AND Co. at 
Leipzig, for the formation of seamless tubes, is de- 
scribed. It is also noted that in France a proposal to 
form an Electrochemical Society is published in the 
Revue d'Electrochimie. Mr. Стлхтох P. TOWNSEND, 
of Washington, has recently perfected an electrolytic 
white lead process. An abstract of a paper by R. von 
HASSLINGER, upon ''the nature of metallic and elec- 
trolytie conduction ” is also given. (Page 1015.) 


Uxprn '' Electrical Science '' abstracts appear of re- 
cent experiments on secondary Röntgen radiation 
urder prolonged primary excitation, and of an appli- 
eation of the electron theory to the connections be- 
tween eleetrieal resistance and transverse magnetic 
force. In the papers abstracted in the Continental 
section, Н. ABRAHAM describes an electrostatie tele- 
phone, based upon the speaking condenser; M. DE 
BRnoGLIE describes a new kind of heavy ions derived 
from flame gases; J. PERRIN discusses the hydration 
of electrolytic ions; G. Niccorar has determined the 
temperature coefficient of the resistance of silver over 
& very wide range. (Page 1010.) 


Амоха the new patent specifications published last 
week and abstracted in our current issue is one by the 
D.T-H. Co., which describes a system of suspension for 
the working conductor of electric railways, designed to 
maintain the conductor parallel to the rails at all tem- 
peratures. Another specification by the same firm 
deals with flame are lamps. Supports for metallic fila- 
ments is the subject of a specification bv LEDERER: and 
CowrER-CoLkEs is the author cf а specification which 
covers a process for the electrolytic production of iron 
tubes having a bright, smooth surface. Among those 
patents which expire during the current week is one by 
SIEMENS Bros. AND Co., which protects a certain con- 
struction of voltameter. (Page 1017.) 

IN connection with the removal of the generating 
station of the Westminster Electric Supply Corpora- 


, 


tion in ‘Horseferry Road, the Commissioner of Works 
is endeavouring to obtain the insertion of a clause in a 
London County Council Bill, giving protection against 
damage from sulphur and smoke emission. (Page 1023.) 


Our Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Prospec- 
tive Business, and other notes, will be found on pages 
1018 to 1024. 


Тнк description of the new Valtelina locomctives 
published in this issue, justifies the carly criticisms on 
the cascade three-phase system, that two definite speeds 
in the approximate ratio of 1 to 2 would give insufh- 
cient elasticity for railway work. The new locomotives 
have three speeds, obtained by the use of two motors 
with 8 and 12 poles respectively; the two can be con- 
nected in cascade, and are then equivalent to a 20- 
pole motor. In addition to this development, the new 
motors are capable of а greater drawbar pull, and so 
utilise the additional weight available for adhesion. 
The controller-gear and connections make a somewhat 
complex diagram, and can hardly be taken as repre- 
senting а permanent type. The experience of three- 
phase traction so far shows that, while it is quite suit- 
able for certain services, it lacks elasticity and involves 
excessive first ccst. Yet they appear to serve the 
Valtelina purpose very well, and it is probable that re 
other method available at the time the line was 
equipped would have done so. 


— — dá————— 


Mn. SPRAGUE'S paper on '' Main Line Electric Trac- 
tion,’’ read before the American Institute of Electrical 
Engineers, is mainly remarkable for a criticism cf the 
single-phase traction motor—a criticism which fails to 
be convincing by its too-apparent bias. One feels that 
no motor can really be so inferior as Mr. Sprague’s 
example of the single-phase machine. From the figures 
put forward by Messrs. Potter and Scott (who are both: 
quite as much interested in continuous current as in 
alternating current traction motors), it is evident tha: 
much better specimens might have been chosen than 
the one pulled to pieces by Mr. Sprague. And there 
is something a little ungenerous, at least, in taking a 
machine like the continuous current traction moter. 
which has been worked upon, and developed by the 
aid of enormous experience under the most diverse 
eonditions for nearly thirty years, and pitting against 
it the single-phase traction motor, which is hardly five 
years old in actual practice. Mr. Sprague overdoes the 
criticism, and entirely neglects the factors which faxcur 
the alternating current system. No inquirer wouli 
choose a single-phase railway or tramway equipment as 
against the continuous current equipment if the matter 
began and ended with the merits of the motor. It is 
the transmission and distribution cost that Mr. Sprazu. 
ignores, although that cost is the most vital and impor- 
tant item in the problem of main line eleetrification 
To bring the balance even, the continuous current motor 
has to be made fit for operation at voltages four to fi: 
times as high as any yet in use, and such a motor i 
not yet available. The possibility of varying the Spesi 
and torque of single-phase motors without great loss by 
апае transformation, is another of the points ks. 
nored by the continuous current advocates. It is by 


no means certain that the continuous current moter 
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will not be improved in the direction of construction 
for high voltages, but in the present state of the art 
such а machine seems inherently less promising than 
its competitor. The Ward-Leonard combination is 
also a possible solution, where a heavy locomotive is 
indispensable, and it is conceivable that on a main line 
such locomotives would prove to be the best means of 
hauling goods trains, while single-phase motor-cars 
carried the passenger trafic. Mr. Sprague’s fears for 
the overhead equipment from “© rearing ’’ vehicles have 
much less force on our side of the Atlantic than on his, 
and on general principles the third rail at high pressures, 
say 2,000 to 3,000 volts, seems a good deal less desir- 


able than overhead work at three times the pressure. 
——————<—— 


For the first time since the March elections, the 
position with regard to the supply of electrical energy 
in London is made absolutely clear by the report of the 
Parliamentary Committee of the London County 
Council, given in full in this issue. By the withdrawal 
of all clauses relating to the purchase of existing under- 
takings, finance, &c., we now know that nothing can be 
definitely decided this year except whether the London 
County Council is, or is not, to be the controlling au- 
thoritv; for the Bill as it now stands goes no further 
than this. Elsewhere in this issue will be found an 
article, from the pen of a gentleman who has been 
very closely associated with the controversy since its 
inception, dealing with the present situation and the 
events which led up to it, and we also publish an ac- 
eount of the commencement of the proceedings in the 
House of Commons Committee by our own reporter. 
There is now no opposition from rival schemes to the 
London County Council, for the Bill'of the associated 
electric supply companies has been altered to include 
only the power to enter into agreements with the 
Council, and the North Metropolitan Eleetrie Power 
Supply Company's Bill has been modified to exclude 
any portion of the area scheduled in the Council's Bill. 
The procedure in Committee with regard to the Coun- 
«il's Bill will be to call evidence as to policy, and then 
to follow this with engineering evidence of what the 
Council will require a lessee to undertake. The wit- 


esses for the Bill will not exceed four. 
$$. 


During the London County Council election cam- 
paign of last winter, one of the subjects that was widely 
«debated in the Press and on the platform was the tram- 
vay undertaking of the Council, and its financial re- 
ssults. The Progressive claim that, in addition to ren- 
«lering а great publie benefit in the form of cheap and 
rapid transit, the tramwavs earned a large profit for the 
ratepayers, was met by the Municipal Reformers with 
«lenials, and even charges of manipulation of the ac- 
«*ounts. Probably no responsible writer or speaker be- 
lieved that any falsification occurred; certainly no one 
personally acquainted with the responsible officers of 
€ Ine Council ean believe that they would lend them- 
selves to such actions. Nevertheless, it is distinctly 

gr ratifying to find in the report of the Finance Committee 
kərought up at last Tuesday's meeting of the Council 
t kre specific statement: —'' There is no question as to 
t Ire clerical correctness of the figures in the published 
zsaccounts of the Council, which have been checked and 
zatadited by the district auditor, and in our opinion no 
«lez tailed examination of these is necessary." We pub- 
Jish elsewhere that portion of the district auditor's 
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report upon the Council's accounts for the year ending 
March 31st, 1906, which deals with the tramway ac- 
counts. It calls attention to some of the points around 
which а good deal of the electoral controversy played, 
but in а somewhat different spirit from that shown by 
the combatants. One of the greatest importance in 
amount, and involving vital principles, is that relating 
to the cost of street improvements, and the proportion 
borne as capital expenditure by the Tramways account. 
The auditor points out that the County Council is 
empowered to apportion the costs as it may think 
proper between the Improvements account and the 
Tramways account. He is, therefore, unable to go 
behind the apportionment actually made, but suggests 
*that this might be subject to an independent tribunal, 
such as the Board of Trade. Why the central govern- 
ing body of the metropolis should need such tutelage 
is not clear, as no such demand seems to be made for 
controlling, say, Glasgow, Leeds, and Liverpool, where 
no part of the improvements expenditure is charged > 
to tramways account. That course seems logical, and 
in aceordance with the underlying principle of English 
highway law, viz., that the ratepayers of each area are 
bound in duty to make and keep the highways clear 
and sufficient for all wayfarers. To charge tramways 
accounts with street improvements is virtually to ex- 
tract highway tolls from tramway passengers as such, а 


course taken with no other class of users of the road. 
——— — Áüfope————— 


ANOTHER debatable point touched on by Mr. Cocker- 
ton is provision for depreciation, which he speaks of as 
Renewals Reserve Fund. The fundamental principle 


governing the question is clearly stated by Mr. 
Cockerton, namely, that it is only in respect 
of those assets whose estimated working life is 


shorter than the loan period that it becomes strictly 
necessary to charge any further sums annually 
against revenue in addition to the instalments of sink- 
ing fund. He rightly says that the Council must 
be guided by their expert advisers as to what is the 
true working life of the various items of machinery, 
plant, &c. and we may add that these expert advisers 
will naturally take account in their calculations of the 
fact that the “© working life '' in this sense does not 
imply the length of time the plant will hold together, 
but the period during which it will run almost as eco- 
nomically as new plant. On the broad question of 
profit or loss on the tramways as а whole, Mr. Cocker- 
ton is silent. The trifling ''net surplus” of 
£1,260 14s. 9d. may be disregarded in this connection, 
and the question is virtually whether the sinking fund 
and renewals reserve payments collectively are greater 
or less in amount than the total loss in value of the 
structure and equipment during the year. If greater, 
the position of the London ratepayers, as proprietors 
of the tramways, is by so much improved; if less, then 
they are so much to the bad. It would not be dift- 
cult to frame the accounts in such a way as to show 
what amount would be available for dividend if the 
tramways were the property of a company, and this is 
doubtless what the Finance Committee is feeling its 
way to. At the same time, some of the vital figures 
for that purpose must be matters of estimate, and actu- 
ally are so in the accounts of companies running similar 
undertakings. It is worth while to remember that 
there is no effective auditing of an estimate, as Mr. 
Cockerton points out more than oncesi his report. 
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ARRANGEMENTS FOR THE WEEK 


WEDNESDAY, JUNE 19th. 
Institution of Civil Engineera. 


Engineering Conference :— 
10 a.m. Presidential Address. 


10.50 a.m. Meetings of all sections (see programme on 
page 995). — 
Afternoon. Visits to works. 


THURSDAY, JUNE 20th. 
Engineering Conference :— 


10 a.m. Meetings of Sections I., IT., HI., V., and VI. 
11.50 a.m. Meeting of Section IV. 
Afternoon. Visits to works. 


9 p.m. Conversazione at Royal Albert Hall. 


TUESDAY, JUNE 215. 
Engineering Conference :— 
10 a.m. Meetings of Sections III., IV., V., and VII. € 
12 noon. Meeting of Section LV. 
Afternoon. Visits to works. 


It has been necessary to postpone the National Telephone Co.'s 
annual staff dinner fixed for to-night. 


ENGINEERING CONFERENCE 1907 


S we have already announced, the Engineering 

Conference held biennially under the auspices of 
the Institution of Civil Engineers, will be held on 
Wednesday, Thursday, and Friday next, June 19th, 
20th, and 21st, under the presidency of Sir Alexander 
В. W. Kennedy, LL.D., F.R.S. We give the full pro- 
gramme below, those papers of particular interest to 
electrical engineers being printed in heavier type. 


Wednesday, June 19th, 10 a.m.— Ail sections will be addressed 
by the president, in the theatre of the Institution. 

10.30 a.m.—Secrion I.—Rarrwavs. Meeting in the theatre 
of the Institution. Subjects for discussion :—(1) “The Chemical 
Composition of Steel Rails and Latest Developments." Intro- 
duced by Mr. C. P. Sandberg. (2) "Reintorced Concrete for 
Railway Structures." Introduced by Dr. C. А. Harrison. 
(3) “The Best Means of Preserving Iron and Steel Work in 
Railway Construction." Introduced by Mr. Bertram Blount. 

10.50 a.m.—SrcrioN JI.--Harpours, Docks, AND CANALS. 

Meeting in the main library of the Institution. Subjects for 
discussion :—(1) "Harbour and Dock Requirements as affected 
by Development of Shipping.” Introduced by The Rt. Hon. 
Lord Pirrie. (2) ‘‘Ferro-Concrete Structures." Introduced by 
Mr. C. 5. Мек. (3) "The Durability of Reinforced-Concrete 
Structures." Introduced by Mr. F. E. Wentworth-Sheilds. 
_ 11.50 a.m.—sEcrioN IfI.—Macutvery. Meeting at the 
Surveyors’ Institution, Great George Street, Westminster, S.W. 
Subjects for discussion :— (1) “Turbines as applied to Marine 
Propulsion." Introduced by the Hon. C. A. Parsons. (2) 
‘Reciprocating Engines for Ocean-going Steamers." Introduced 
by Mr. Henry Davey. 

10.50 a.m.—SEcrio 1V.—MiNiNG AND MEratLLURGY. Meeting 
in the reading room of the Institution. Subjects for discus- 
sion :—(1) “Problems of the Witwatersrand Goldfields.” Intro- 
duced by Mr. G. A. Denny. (2) “ Special Methods of Shaft 
Ninking."- Introduced by Professor Henry Louis. (3) ‘The 
Design and Equipment of Shafts for Deep Winding." Intro- 
duced by Mr. C. E. Hhodes. 

SECTION V.—SHIPBUILDING (joint meeting with Section II.). 

10.50.—Section VI.—WATERWORKS, SEWERAGE, AND GASWORKS. 
Meeting in the upper library of the Institution. Subjects for 
discussion :—(1) “ Comparative Cost of Pumping by Steam, 
Internal-Combustion Engines, and Electricity, based upon Actual 
Working." Introduced by Mr. Charles Hawksley and Mr. Henry 


Davey. (2) ‘‘Water-Softening.”” Introduced by Mr. William 
e das (3) " Water-Hardening." Introduced by Mr. James 
atson. 


10.50 a.m.—Secrion  VII.—ArrLicATIONS or ELECTRICITY. 
Meeting in the council room of the Institution. Subjects for 
discussion :—‘‘Electrical Transmission-Gears on Motor-Vehicles.”’ 
Introduced by Mr. A. A. Campbell Swinton. (2) ** The Applica- 
tion of Electricity to the Working of Railway Points and Signals.” 
Introduced by Mr. L. M. G. Ferreira. ** Upkeep-Charges on 
large Electric Generating-Sets." Introduced by Mr. H. В. J. 
Burstall and Mr. J. S. Highfield. 

Thursday, June 20th, 10 a.m.—Secrro~ I.—RAILWAYS. 
Meeting in the theatre of the Institution. Subjects for Discus- 
sion :—(1) “The Action between Wheel and Rail." Introduced 
by Mr. Н. R. A. Mallock. (2) “А System of Audible Signalling 
on Railways." Introduced by Mr. W, Dawson. (3) “ Light- 
Railway Policy." Introduced by Mr. W. Barrineton. 


10 a.m.—Sectrion II.—HanBouns, Docks, AND CaNALs.— Meet- 
ing in the main library of the Institution. Subjects for discus- 
sion :—(1) ** Lock Equipment ; including the Relative Advantages 
of Electric and Hydraulic Appliances." Introduced by Mr. 
У. W. Squire. (2) “Dredging in the Sea-Channels of the 
Mersey.” Introduced by Mr. A. G. Lyster. (5) ‘* Rock- 
Dredging, with particular reference to work at Blyth.”  lniro- 
duced by Mr. J. Watt Sandeman. (4) ‘‘Dredging Rock in the 
Suez Canal." Introduced by Mr. E. Quellennec. 

10 a.m.—Secrion l1II.—MacuiNERY. Meeting at the Surveyors’ 
Institution. Subjects for discussion :—(1) ** Precision Grinding.” 
Introduced by Mr. Н. Darbyshire. (2) **Machine-Tool. Desin 
as affected by the Use of High-Speed Cutting "Tools."  Iniro- 
duced by Dr. J. T. Nicolson. (3) "The Use of Pneumatic Tools 
in Workshops." Introduced by Mr. C. P. Whitcombe. 

11.50 a.m.—Secrion LV.—MINING AND METALLURGY (joint 
meeting with Section V.). The following subjects will also be 
discussed at this section in the council room of the Institution :— 
(1) “Arrangement and Design of Colliery Surface Works.” 
Introduced bv Mr. E. M. Hann. (2) ‘‘Segregation in Steel.”’ 
Introduced by Mr. J. E. Stead. 

10 a.m.—Nection V.—SnirBUILDING. Meeting in the reading 
room of the Institution. Subjects for Discussion :—** The Use 
of High-Tensile Steel in Compound Structures such as Ships, 
Bridges, &c." Introduced by Mr. A. E. Seaton. (2) ` High- 
Tensile Steel for Torpedo-Boat Construction." Introduced by 
Mr. A. Е. Yarrow. (3) “The Use of High-Tensile Steel in 
the Construction of the ‘Mauretania.’’’ Introduced by Mr. 
Е. W. De Rusett. (4) “The Structural Details of Cargo- 
Steamers in relation to their Water-Ballast Arrangements.” 
Introduced by Mr. S. J. P. Thearle. (5) “Arrangements for 
Working Cargo on Ships." Introduced by Mr. W. Н. Dugdale. 

10 a.m.—Secrion VI.—WATERWORKS, SEWERAGE, AND Gas- 
woRKs, Meeting in the upper library of the Institution. 
Subjects for discussion. ‘Тһе Applications of Towns Gas as а 
Heating Agent." Introduced by Mr. W. H. Y. Webber. “The 
Distribution of Gas at Increased Pressure." Introduced by Mr. 
Chas. C. Carpenter. 

Friday, June 21st, 10 a.m.—Sectrion 
Meeting at the Surveyors’ Institution. 
sion :—'' Reciprocating Air-Compressors."' 
W. Reavell. (2) *'lurbo-Compressors 
Introduced by Professor A. Rateau. 

10 a.m.—Sections IV. aNp VII.—MiNING AND. METALLURGY, 
AND APPLICATIONS OF ErECrRICITY. Meeting in the theatre of 
the Institution. Subjects for discussion :—(1) ‘* Electro- 
Metallurgy." Introduced by Mr. Bertram Blount. (2) ** Modern 
Applications of Electricity to Mines." Introduced by Mr. Charles 
P. Sparks. 

12 noon.—Srction 1V. Meeting in the council room of tke 
Institution. Subject. for discussion :—'* The Education of 
Engineering Students, particularly with regard to Mining and 
Metallurgy." Introduced by Mr. Walter Rowley. 

10 a.m.—Section V.—SHirRUILDING. Meeting in the reading 
room of the Institution. Subjects for discussion :—(1) “ High- 
Speed Vessels." Introduced by Professor J. J. Welch. (2) 
“Modern Applications of Superheating to Marine Міеат-Воіегѕ. `` 
Introduced by Mr. А. Spver. (5) “The Welding of Structural 
Materials in Place." Introduced by Mr. Н. A. Ruck-Keene. 

10 a.in.—Section VI.-—WATERWORKS, SEWERAGE. AND Gas- 
WORKS. Meeting in the main library of the Institution. Subjects 
for discussion. (1) ‘‘Sewage Disposal by Biological Processes." 
Introduced by Mr. John D. Watson. (2) “The Relative Merits 
of Chemically-Treated, Settled. and Septic Sewage, in preparing 
the Liquid for Oxidising Beds." Introduced by Mr. G. А. 
Hart. 


I1T.—MacniNE2R Т. 
Subjects for dis us- 
Introduced bx Mr. 

for High Pressures.” 


VISITS TO WORKS. 


Wednesday, June 19(һ.--А. 2.15 p.m. Messrs. Crompton 
and Соз works, Chelmsford. B. 2.40 p.m. Rotherhithe 
Tunnel and the Rotherhithe Pumping-Station of the Londen 
Hydraulic Power Со. C. 2.54 p.m. Messrs. Yarrow and Со 5 
Works, Poplar. D. 2.45, 2.55, or 3.5 p.m. The Charing Cross. 
Euston, and Hampstead (Tube) Railway. Assemble (in three 
parties) at the Charing Cross Station, at 2.45, 2.55, and 3.5 
p-m., respectively. E. 1.0 p.m. Messrs. Fraser and Chalmers's 
works at Erith. 


_ Thursday, June 20th.—F. . 1.58 p.m. Woolwich Arsenal, 
G. 35.0 p.m. Chelsea Generating-Station, Underground Electric- 
Railways Co. of London, Lots Road, Chelsea. H. 3.0 p.m. 
The Gas Light and Coke Co.'s works at Nine Elms. (To inspe«t 
a new installation of vertical retorts.) J. 3.0 p.m. Centra! 
Telephone Exchange, General Post Office (South), Carter Lane, 
К.С. К. 2.50 or 2.40 p.m. National Physical Laboratory, 
Bushy House, Teddington. . ` 


Friday, June 21st.—L. 10.50 a.m. 
Works, Great Western Railway. M. 10.0 a.m. Admiralty 
Harbour Works, Dover. N. 1.45 p.m. Greenwich Generatin- 
Station of the London County Council Tramways, апа Messrs. 
Siemens Brothers’ works, Charlton. О. 1.45 p.m. Greenwi.h 
Generating-Station of the London County Council Tramways, 
and Deptford Generating-Station of the London Electric Supls 
Corporation. P. 1.45 p.m. Messrs. Vickers Sons and Maxinys 
works at Erith. 


Swindon Locomotive 
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The following are the officers of the various 
sections :— 

President—Sin ALEXANDER В. W. Kenxepy, LL.D., F.R.S. 
General Necretary—J. H. T. Tupspery, D.Sc. 

SECTION I.—Hatr ways, CAairman—WILLiAM ROBERT GALBRAITH. 
Vice-Chairmen-.—R.. Elliott-Cooper, James C. Inglis, Alexander 
Ross, W. B. Worthington, B.Sc. Hon, Neeretaries—J. W. 
Jacomb-Hood, J. M. Moncrieff, B. Mott. 

Section Il.—HannBovns, Docks, AND CANALS. Chairman—Stir 
WILLIAM MarrHEWS, K.C.M.G. Vice-Chatrmen—G,. N. Abernethy, 
С. A. Brereton, W. Н. Hunter, A. C. Hurtzig, A. G. Lyster, 
Н. Н. Wake. Mon. Secretaries—W. Т Douglass, J. A. Saner, 
М. F. Wilson. 

SECTION. lll.—MacnuixERY.. (hairman—WiLLIAM  CAWTHORNE 
Unwin, LL.D. F.R.S. Vice-Chairmen—Jchn A. Е. Aspinall, 
W. Н. Maw, Sir Andrew Noble, Bart., K.C.B., F.R.S., the 
Hon. С. A. Parsons, C.B., D.Sc., LL.D., F.R.S. Hon. Secre- 
fartes—H. Е. Donaldson, E. В. Ellington, M. Н. P. Riall 
Sankey. 
© Secrion IV.—MiNiNG. AND METALLURGY. (Chairman—Joun 
STRAIN. Vice-Chuirmen—Sidnevy Н. Farrar, R. A. Hadfield, 
J. B. Simpson, Sir Thomas Wrightson, Bart. Zon. Secretaries 
—-H. ©. Childe, R. E: Commans, Sidney H. Farrar. 

NECTION V.—SHIPBUILDING. (hairman—F. Exvcar, LL.D., 
F.R.S. Vice-Chairmen—Sir J. Fortescue Flannery, Bart., the 
ht. Hon. Lord Pirrie, LL.D., Sir Philip Watts, K.C.B., LL.D., 
F.R.S., A. Е. Yarrow. Шоп. Secretaries—S. W. Barnaby, John 
List, R.N.R., J. T. Milton. 

Secrion  VI.—WaATERWORKS, SEWERAGE, AND GASWORKS. 
Chairman—Sin Grorce THomas Livesey. Vice-Chairmen-—Sir 
Alexander Binnie, George Chatterton, M.A., George Е. Deacon, 
LL.D., Harry E. Jones. Hon. Necrefaries—E. P. Hill, J. D. 
Watson, H. Woodall. 

Section VIF.—Apprications or Exvrerricity. Chairman— 
R. E. В. Crompros, С.В. Viee-Chairmen—J. A. Ewing, LL.D., 
F.R.S., John Gavey, C.B., W. M. Mordey, A. A. Campbell 
Nwinten. Hon. Necretaries—H. R. J. Burstall, A. Н. Preece, 
J. F. C. Snell. 


We give below the full Committee of Section УП... 


Applications of Electricity : — 

К. E. B. Свомртох, C.B.; Str W. Н. Preece, K.C.B., 
F.R.S., ALEXANDER SIEMENS; Ll. B. Atkinson; W. Е. A vrton, 
F.R.S.; Н. R. J. Burstall; P. Dawson; J. A. Ewing, M.A., 
LL.D.. F.R.S.; S. Z. de Ferranti; John Gavev, C.B.; В. T. 
Glazebrook, D.Sc., F.R.S.; R. Kaye Gray; В. Hammond; J. S. 
Hichfield; J. Н. Holmes (Newcastle); E. Hopkinson, M.A., 
D.Sc. (Manchester); B. M. Jenkin; С. Kapp (Birmingham) ; 
J. Kincaid, M.A.; W. M. Mordey; Thomas Parker: A. Н. 
Preece; J. F. C. Snell; James Swinburne; A. A. Campbell 
~winton; A. Р, Trotter. 


THE JOHANNESBURG ELECTRIC LIGHTING 
AND TRAMWAYS SCHEME 


ONSIDERADLE trouble has been experienced in Johannes- 

burg (Transvaal) in connection with the gas-engine power- 
house that is being erected for the municipal electric power 
scheme. At a meeting of the Johannesburg Town Council on 
May 17th, it was announced that Messrs. D. Stewart and Co., 
the contractors for the gas engines, stated that their machinery 
would not comply with the specified tests, and had intimated 
their inability to complete the contract. According to a local 
newspaper, the Chairman of the Tramways Committee has 
stated that the Council would claim from the contractors the 
sum of £145,095 already paid to them, plus any sums that 
might be recovered as damages, and failing their ability to 
recover, would claim from Messrs. Beardmore, the sureties, 
whose bond the Council holds, up to £105,000. 

The entire scheme for the equipment of the power-house, 
according to the June issue of the British and South African 
Export Gazette, was made up approximately of the following 
items :— 

Гіснт AND POWER. 


£ 
"Three  2.000.b.h.p. gas engines, coupled ќо three 
1.250-kw. dynamos w ii pis ini .. 54,060 
Three 1,000-b.h.p. gas engines, coupled to three 675-kw. 
alternators (two phase) and exciters ... E .. 27,540 
Switchboards, balancers, and accessories ... dus .. 193,630 
Producer-gas generators for 6,075-kw. — ... .. 25.200 


Cooling towers, pipework, and electrical connections ... 18,4/5 
Coal and ash conveyors, bunkers, travelling crane, 


tools, &c. s Seg a - pu MES ... 12,060 
Erection, &c. T M P in io ee ... 15,090 


TRAMWAYS. 
£ 

One 2,000-h.p. gas engine and dynamo ... Ma ... 18,020 
One 1,000-h.p. gas engine and dynamo ... uu .. 9,160 
Switchboard a seed Box is n us .. 2,025 
Producer-gas generators Ке рыс ы — .. 6,670 
Pipework, cooling tower, and electrical connections — ... 4,878 
Coal and ash conveyors, &c. ... he З? А .. 4,878 
Erection, &c. eat NN bie Mex ‘ae з .. 4,614 

£49,265 


The cost of the whole undertaking, adds our contemporary, 
was estimated at about £1,250,000. 

The same journal quotes a recent report by Mr. J. F. I. 
Thomas, the Manager of the Light and Power Department, 
who stated that the generators already put into operation had 
never been all available at once owing to breakdowns, and each 
set usually fell 20 per cent. short of its full output; the 
producer-gas was not free from tar; the engines could not last 
long under the extra stress to which they were subjected 
through pre-ignition troubles; and breakdowns of pumps, bear- 
ings, water service, and compressor plant were frequent. The 
cost of working per unit worked out at 2:55d. instead of 0°86d. 
per unit originally estimated by the consulting engineers. Mr. 
Thomas summed up by saying that even aíter alteration it 
was unlikely that the engines would fulfil the guarantees, and 
in any event they were unlikely to prove sufficiently reliable. 
The engines in question are of the Oechelhauser type. In 
addition, the Municipal authorities were faced by a popular 
outcry as the result of the constant failure of the light and 
tramway service, the inconvenience to business especially being 
immense, while indignation was aroused by reports of numerous 
cases of ‘‘gassing’’ at the power station; it was even stated 
that one native had lost his life, and that on another occasion 
the engineer and entire staff were placed hors de combat, and 
it was suggested that an oxygen breathing recovery apparatus 
was an essential part of the equipment. 

These latter reports may be exaggerated, but there is appar- 
ently little room for doubt that the plant will not be in a 
condition to be taken over by the Municipality under the terms 
of the contract. A supply is to be taken from the Brakpan 
works of the Rand Central Electric Works, Ltd., in the mean- 
time, and a contract has been entered into with Messrs. Reunert 
and Lenz for the immediate erection of two 500 kw. Belliss 
steam sets. One of these is being transferred from the Durban 
Roodepoort Mine, the management of which are replacing it 
from England, and the other has already been gent out. The 
Cape Times states that this plant (a Belliss-Lancashire Dynamo 
Co. set), which was cabled for, has arrived, and would be in 
operation within seven wecks of the award of the contract. 


LONDON COUNTY COUNCIL (ELECTRIC 
SUPPLY) BILL, 1907 


T Tuesday's meeting of the London County Council, the 
FY Parliamentary Committee presented the following report :— 
We have proceeded upon the undermentioned resolution passed 
on May 7th with regard to the Council's Electric Supply Bill 
now before Parliament— 

“That the London County Council (Electric Supply) Bill be 
submitted for second reading in the House of Cominons, with a 
view to securing an arrangement under which private enterprise 
undertakes, subject to the control of the Council, the business 
of the supply ot electrical energy, and on the understanding that 
such alterations as may be required in the Bill to effect this 
object and to deal with any other matters of importance which 
may arise on the Bill will be reported to the Council for its 
approval as soon as possible.” 

'The Bill was read a second time in the House of Commons on 
Мау 27th, and referred to a Committee of nine members, five 
to be nominated by the House and four by the Committee of 
Selection. 'The following instruction, moved by the President 
of the Board of Trade, the Right Hon. Lloyd George, was 
agreed to :—'' That it be an instruction to the Committee that 
if any power be conferred upon the London County Council to 
transfer or lease to any company, local authority, body or 
person any of: the powers, duties, or liabilities entrusted to it 
by this Kill, the conditions upon which such power shall be 
exercised shall be embodied either in this or a subsequent Bill.” 
The members of the Committee have now been appointed, and 
it is understood they may begin their consideration of the Bill 
at an early date. 

In accordance with the terms of the resolution passed by the 
Council and set out above, we have considered what alterations 
are necessary in the Bill, and we have also given most careful 
consideration to the matters which should be dealt with in the 
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Bill with a view to giving effect to the instruction adopted by 
the House of Commons. " 

With regard to the amendments foreshadowed in the Council's 
resolution, we would remind the Council that in our previous 
report on May 7th we stated that the proposal that the under- 
taking should be carried out by private enterprise rendered 
desirable the deletion of the clauses relating to the compulsory 
acquisition of the undertakings ot the metropolitan borough 
councils, and that as regards the transfer to the Council of 
the powers of purchase over the companies' undertakings which 
are vested in and inure to metropolitan borough councils in most 
cases in 1931, we thought that these provisions should be dis- 
tinguished from those relating to compulsory acquisition, and 
that, therefore, the Council might consider whether it was not 
advisable for the Council to possess these powers. Both these 
proposals are of a highly contentious nature, and whilst giving 
rise to a large number of questions of an important and varie 
character, do not form part of the scneme outlined in the report 
of the Select Committee which considered the Council's Bill of 
last session. That report is to a large extent the basis for the 
present application to Parliament. The question of the transfer 
of purchase rights affects not only Jocal authorities in London, 
but also a large number of authorities for districts outside Lon- 
don comprised in the proposed area of supply, and although we 
recognise that the matter is one which requires serious attention, 
we see great difficulties in endeavouring to obtain a solution 
of the problem in the Bill. As these purchase rights do not in 
most cases accrue until 1931, it is not therefore necessary to deal 
with them in the present Bill. The main object of the Bill, as 
the Council is aware, is to provide a cheap supply of electrical 
energy, and we are advised that this object is in no way affected 
by the omission of these proposals from the Bill. Having regard 
te the late period of the session at which the Bill will come 
before the Select Committee, it 1s desirable to lighten the Bill so 
far as possible and to delete all clauses not essential to the main 
object. 

With regard to the financial proposals in the Bill, we think 
that in view of the intentions of the Council as indicated in its 
resolution on May 7th it is quite unnecessary to seek a power to 
expend £4,500,000 on the proposed undertaking. We think that 
it is desirable for technical reasons to retain the power to expend 
not exceeding £100,000 in the Bill. It may well be that Parlia- 
ment wil! not allow a local authority seeking compulsory powers 
over land to transfer those powers to a company. The Council 
will remember that the sites over which the Council is seeking 
compulsory powers are situated at Erith and Barking. Those 
sites will probably be necessary for any intending transferee or 
assignee of the Council, and therefore we think as a matter of 
precaution it would be necessary to insert a capital sum in the 
Bill so as to cover the purchase of these sites. Apart from this 
the Council might consider it desirable for the purposes of con- 
trol to itself acquire the land which may be used for the proposed 
generating station. We therefore propose to modify the Bill to 
this extent. 

With respect to the provisions in the Bill as to the breaking 
up of streets, special powers are sought for breaking up streets 
in London, but with regard to streets outside London the general 
law (with small exceptions) is incorporated. We are advised 
that under the altered conditions it is desirable to omit the 
special powers and to apply throughout the general law on this 
subject so far as applicable. We also think that the provisions 
on this subject should include a clause to enable local authorities 
to specify (subject to appeal to the Board of Trade) the routes 
under public streets which should be followed in laying electric 
lines. 

We do not consider it necessary to retain in the Bill the 
provisions to enable the existing generating station and other 
works forming part of the Council's tramway undertaking to be 
appropriated as part of the proposed undertaking, but we are of 
opinion that powers should be sought in the Bill to enable the 
Council to supply by agreement surplus electrical energy from 
the Council's Greenwich station, and to permit (for a proper 
consideration) of the use by the body working the proposed 
undertaking of the Council's tramway ducts for the purpose of 
laying electric lines, thus obviating unnecessary expense and at 
the same time minimising any interference with streets. 

As to the matters to be dealt with in order to carry out the 
instruction of the House of Commons, we think it will not be 
the desire of Parliament to require such provisions in the Bill 
as will unduly hamper the Council in effecting a satisfactory 
arrangement for the working of the undertaking. "There are, of 
course, а very large number of matters which will require to be 
considered and dealt with before any such arrangement can be 
entered into by the Council, but we think that in the public 
interest it is undesirable to specify in the Bill їп more than 
general terms the main features which must enter into any such 
arrangement. Unless sufficient elasticity is allowed the Council 
might be prevented from concluding a satisfactory bargain. 

As we stated in our previous report, we are strongly of 
opinion that provision must be made for a sliding scale of prices 
and dividends and a satisfactory purchase clause for the Council 
with regard to the undertaking. We also think that under an 
assignment the undertaking established should become purchas- 
able by the Council within a period of not more than 50 years. 


Provision must also be made for a periodical revision of prices 
and the relation between prices and dividend as furnished in 
the sliding scale. With regard to the period of assignment, we 
think it desirable that the Council should not be limited to a 
short term because of the effect it would have on the price of 
energy to be supplied. We would direct the Council's attention 
to the Electric Lighting Act, 1882, which provided that the 
extent of a concession for a provisional order to supply electricity 
should be limited to 21 years. The result was that no capital 
could be raised, and consequently no development in the industry 
took place until the Act of 1888 was passed, which extended the 
time to 42 years. Besides, if the length of the concession is 
short, the terms of purchase must be less favourable to the 
Council, and the rates charged to the consumers would have to 
be оны so аз to enable the assignee to recoup himself for his 
outlay. 

We also think that it would be very desirable that a propor- 
tion of the profits after the payment of a specified dividend 
should be allocated to the reliet of the rates. ‘Che question of a 
purchase clause is a most important one. We would point out 
that there is no precedent in any of the Electric Power Acts 
operating in this country, some twenty in number, for a purchase 
clause, but we feel that such a clause is essential to maintain 
the principle of municipal control, and to insure that the benefits 
eee from the scheme shall accrue to the Council and the 
public. 

The Council should also have adequate powers of inspection of 
the books and accounts and works of the proposed undertaking. 
and there should be provision for the settlement of disputes bv. 
the Board of Trade. | 

A further point which arises is in regard to the period for 
which the Council can fairly ask Parliament to grant to it the 
powers sought to effect an arrangement for the working ot the 
undertaking. We think that as it is not the intention of the 
Council to itself construct or carry on the undertaking, the 
period within which the powers under the Act should cease, in 
the event of no arrangement having been made should be short, ' 
so that the whole question may not be hung up for too long a 
time. We therefore propose that in the Bill a limit of one year 
from the passing of the intended Act shall be fixed as the period 
d which the Council may effect an arrangement. We recom- 
mend :— 

(a) That the clauses in the London County Council (Electric 
Supply) Bill, 1907, providing for the compulsory acquisition of 
the electrical undertakings of the metropolitan borough councils 
by the Council and for the transfer to the Council of the powers 
of purchase possessed by local authorities throughout the area of 
supply proposed in the Bill in regard to electrical undertakings 
in their several districts, be deleted. 

(0) That the provision in the Bill for the expenditure of a sum 
not exceeding £4,500.000 on the proposed undertaking be so 
amended as to limit any such expenditure to a sum not exceeding 
£100,000. 

(c) That the special powers sought in the Bill in regard to the 
breaking up of streets in London be deleted and that the general 
law on the subject be incorporated in the Bill, so far as it is 
applicable, together with a clause dealing with routes to be fol- 
lowed in laying electric lines. 

(d) That the powers sought in the Bill to enable the generating 
stations and other works comprised in the Councils tramway 
undertaking to be appropriated as part of the proposed under- 
taking be omitted, but that power be sought to enable the Council 
to supply surplus electrical energy from its Greenwich generating 
station for the purpose of the proposed undertaking, and to 
pernut of the use of the Council's tramway ducts for purposes of 
the undertaking. 

(e) That provision be made in the Bill to the effect that апу 
assignment or transfer shall be subject to the following condi- 
tions, namely : 

(1.) The undertaking to be purchasable by the Council at the 
end of a period not exceeding 50 years on the terms of the Elee- 
tric Lighting Act, 1888, or on such other terms as may be 
specified in the deed of assignment and approved by the Board 
of Trade. 

(11.) The amount of dividend which may be divided by the 
transferees to be regulated by the prices charged by them for 
m К energy on a basis to be approved by the Board оў 
Trade. 

(11.) The maximum prices to be charged by the transferees 
not to exceed those prescribed by the Bill, and such maximum 
prices and the relation between price and dividend to be subje.t 
to periodical revision. 

(iv.) Facilities to be granted to the Council at апу time to 
examine accounts and works of the proposed undertaking. and 
the assignment to contain such other provisions as тау һе 
deemed necessary for securing adequate control by the Council 
with regard to the powers transferred or assigned. 

(f) That the Bill do provide for the cesser of the Council's 
powers thereunder unless a transfer or assignment has been made 
UE a period of one year from the passing of the intended 
Act. 

(gy) That the Parliamentary Committee be authorised to insert. 
the necessary clauses in the London County Council (Electric 
Supply) Bill, 1907, in order to give effect to the foregoing resoin- 
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tions, and to make any further alterations in the Bill that may 


appear necessary. 
W. К. W. PEEL, 
Chairman. 


The Hon. W. R. W. Peel, Chairman of the Parliamentary Com- 
mittee, moved the adoption of the report. 

Sir John W. Benn moved as an amendment that that portion 
of the report transferring the powers of purchase possessed by 
local authorities throughout the area of supply proposed in the 
bill to the County Council should be deferred. 

In the course of his reply to various matters raised in the 
debate, Mr. Peel said that the committee were anxious that the 
Council's Bill should pass through Parliament this session, 
in order that they might get as many offers as possible for 
the undertaking. He reminded the Council that the bill was а 
power bill, and the consumers under its provisions were limited 
to those using not more than 20 per cent. of the energy supplied 
for the purpose of lighting. 

On a division the amendment was defeated by 79 votes to 39. 

The second recommendaticn limiting the expenditure under the 
bill of the proposed undertaking to £100,000 instead of 
£4,500,000 as at present in the bill, was objected to by Mr. 
Mackinnon Wood, but no amendment was moved. The proposal 
was carried on a show of hands by 28 votes to 15. 

'The recommendation that the Council should not seek powers 
of purchase until the expiration of 50 years was opposed by 
Mr. Mackinnon Wood and Sir John W. Benn. Sir Mel- 
ville Beachcraft and Mr. Hunt also opposed this clause, con- 
tending that it was а clog to private enterprise, and that no 
purchase clause should be inserted. The recommendation was 
carried on a division by 76 votes to 40. 

A further division was claimed by Mr. Shephard on the 
recommendation that the Council's powers under the bill cease 
unless a transfer has been made within a year from the passing 
of the Act. Mr. Shepherd moved that the period be three years. 
The amendment, however, was lost, and on a division the recom- 
mendation was carried by 79 votes to 42. 

The Parliamentary Committee's report was then adopted. 


The Hybrid Committee of the House of Commons 
commenced consideration of the Bill yesterday. The 
Committee is as follows:—Mr. D. A. Thomas (chair- 
nan), Mr. Howell Davies, Mr. Joseph Nolan, Mr. 
W. W. Rutherford, Sir Albert Spicer, Sir Philip Muntz, 
Mr. John Ward, Major Renton, and Mr. A. E. Dunn. 
Of these, Mr. W. W. Rutherford and Mr. Joseph Nolan 
were members of the Hybrid Committee which con- 
sidered the Council's Electric Power Bill last year. 
Counsel for the London County Council are Mr. Free- 
man, K.C., Mr. Lewis Coward, K.C., Mr. Clode, and 
MIr. Cleese. The names of some 70 petitioners against 
the Bill were read out, but it must be noted that in 
the majority of cases it was stated that counsel was 
reserved. This means that these petitioners will not 
take a particularly active part in the earlier proceedings. 
The petitioners against the Bill are precisely those 
opposing the Bill last year, and include the large 
majority of the Borough Councils in London, many 
corporations and Urban District Councils outside the 
T.ondon area, the electric lighting companies, the North 
MIetropolitan Electric Power Supply Co., and gas, 
water, and railway companies. 


Ма. Freeman, K.C., in his opening speech, necessarily 
cited past history at some length, which is dealt with in more 
complete detail in the article appearing on page 999 in this issue 
bv а correspondent who has had special opportunities for study- 
ing the question. Mr. Freeman traced the first efforts of the 
T,.ondon County Council to secure control of the electric supply 
business of London back to 1898, when the Metropolitan Electric 
supply Co. proposed to construct its Willesden station, at which 
tire a resolution was passed by the vestries of London (as they 
then were) that the Council should be the controlling authority 
ro vided no competition was set up with the existing local 
aut horities. During his reference to the bills of 1905, Mr. 
Freeman said the Administrative County of London and District 
F2l«-ctric Power Co.’s Bill was free from any objection on the 
«тазе stion of finance; it was very ably put forward in its engineer- 
iragr aspect by Mr. Merz, and altogether it was a very good Bill, 
t>tat. it proposed а great deal of competition. Continuing 
Jis account of these proceedings, Mr. Freeman recalled the 
suggestion of Mr. Ferranti that it should be possible to come to 
za ya «agreement whereby the Council] should undertake one portion 
«e» £ the business, and a company the other. Mr. Ferranti or Mr. 
Le rz had put it, he said, that there were things a company could 
«1c». especially in the matter of sales, that a local authority 
«-«»ti214 not, because а company was not in the same biaze of 
putliity. The London County Council did not wish to inquire 


too closely the meaning of this, but they recognised that there 
was a good deal of common sense in the proposition. In reading 
the report of the Hybrid Committee of 1906, counsel described 
this as the foundation and origin of the present bill, and 
specially drew attention to the portion of the report in which 
alternatives were proposed as to the manner in which the County 
Council could deal with the question, viz. (1) by undertaking 
the whole business itself, (2) undertake one part of the business 
itself and leave the remainder, (3) lease the whole undertaking. 
The second report of the Finance Committee last vear upon the 
Bill deposited for the present session had influenced the Council 
considerablv, for this report, dated December 6th, 1906, made 
the suggestion that although powers of control should be applied 
for, the manner in which the undertaking was carried out should 
be seriously considered, and th» possibility of leasing the power, 
in whole or in part, should be taken into account. Then fol- 
lowed the March elections, which resulted in a complete change 
in the composition of the Council, a majority being returned 
which was absolutely opposed to the direct supply of commodities 
such as electric power. This brought Mr. Freeman tc the report 
of ihe Parliamentary Committee of the new Council ( ELECTRICAL 
ENGINEERING, May Sth, p. 784], which has been followed up by 
the report of the same committee printed above. The Bill as it 
was now before the committee was a controlling bill, and the 
powers in it were intended to be leased. ‘The bill, in fact, is 
now without any further modification in details to those referred 
to in the Parliamentary Committee's report above, all of which 
were referred to in detail. 

‚ We will continue our report of this portion of the proceedings 
п our next issue. 


LONDON COUNTY COUNCIL TRAMWAYS 
ACCOUNTS 


N а report upon the desirability of conducting an audit on 

commercial lines of the accounts of the trading undertakings 
of the London County Council, the Finance Committee recom- 
mend (a) ‘That the estimate of expenditure on maintenance 
account of £1,000, submitted by the Finance Committee, be 
approved in respect of expenses in connection with the prepara- 
tion of reports upon the accounts of the Council's tramways, 
steamboats, working-class dwellings, and Works department; 
and that expenditure not exceeding that amount be sanctioned 
tor the purpose. 

(b) That the President of the Institute of Chartered Ac- 
countants be asked to report, in conjunction with a member of 
the Institute to be nominated by him. upon the accounts of the 
Council's tramways, steamboats, and working-class dwellings; 
and that such report to deal especially with the undermen- 
tioned points—(1.) The past results and present financial position 
of the undertakings from a commercial point of view. (11) The 
баѕіѕ upon which the valuation of the tramways was made, re- 
ferred to in the report, dated January 16th, 190/, of the Finance 
Committee. (ii.) The sufficiency of existing renewals funds, 
the formation of further reserve funds, and the relation of these 
to the statutory sinking funds. (iv.) The allocation of expendi- 
ture under the several accounts, and particularly the apportion- 
ment of the cost of street improvements connected with tram- 
ways and of land appropriated for rehousing purposes. (v.) The 
form of the published balance-sheets and other accounts. 

(c) That Mr. Edwin Waterhouse, F.C.A., be asked to report, 
in continuation of his report, dated March 15th, 1897, upon the 
accounts of the Works department, and generally as to the 
position. of the department from a commercial point of view; 
and that in the event of Mr. Waterhouse not being prepared 
to make the report referred to, Messrs. Price, Waterhouse and 
Co., chartered accountants, be asked to prepare such report. 

(d) That the accountants engaged in preparing the reports 
authorised by the foregoing resolutions be allowed access to all 
books, accounts, and documents necessary to enable them to 
prepare such reports; that the officers of the Council do furnisn 
such information and explanations as the accountants may 
require; and that the Finance Committee be authorised to obtain 
any further expert assistance which they may consider advis- 
able. 

With this report is published the report of the District 
Auditor on the accounts for the year ended March 3156, 1906, 
upon which the Finance Committee will comment fully at a 
later date. We give below the section relating to the tramways 
undertaking :— 

TRAMWAYS. 


' The appropriation account, which shows a balance in hand 
from the year 1904-5 of £29,988 12s. 2d., is credited with an 
amount of £2,319 17s. representing a net surplus on the 
Southern System, and £25.256 14s. 3d. net surplus on the 
Northern System (leased and licensed lines), and is debited 
with a sum of 225,575 8s., the deficiency on the ''General Ac- 
count," di.e., an account consisting of items, which I am in- 
formed could not be allocated to either the Northern or 
Southern System as then worked. There is also a further sum 
debited to Appropriation Account, viz., £742 8s. 6d., being the 
deficiency on the net revenue account of the Aldwych to Angel 
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line—the net result being that a balance was carried forward to 
the year 1906-7 of £31,249 6s. 114. The amount, therefore, 
added to the balance brought forward from the year 1904.5, 
being the net surplus on the year’s working of the whole tram- 
ways undertaking, is £1,260 14s. 9d., as compared with 
£11,425 115. 7d. on the previous year. 

The capital expenditure on the combined systems during the 
year under audit amounted to £781,248. The total capital ex- 
penditure to the close of the year 1905.6 on the whole system 
amounted to £4,831,689, of which £607,250 had been repaid, 
leaving £4.274,459 as outstanding debt at March 515%, 1906. 

The details of the items composing this expenditure are as 
foilows :— 


Paid for purchase of undertakings (ex- 


cept horses,  rolling.stock, — &c.), 
land, new buildings, and street 
improvements, repayable in 60 


years o" zu ics a .. £2,750,496 7 1 
Paid for horses and rolling-stock for 
horse tramways, construction of 
tracks for electric traction, cars for 
electric traction, and machinery for 
yenerating-stations, repayable in 25 
years sd Е ... £2,131,192 19 6 


— 


£4,831,689 6 7 


No transfers were made in relief of rate during the year. 

Southern System.—At March 31st, 1906, the Southern System 
had a route mileage of 554 miles, and the trattic receipts for the 
year amounted to £758,926. 

Renewals Reserve Fund.—A sum of 555.000 was transferred 
during the vear from the Southern System Revenue Account to 
the Renewals Reserve Fund, increasing the balance standing 
to the credit of this fund to £105,684, of which amount 
£235,008 16s. 2d. is invested in three per cent. London County 
Consolidated Stock. 

This sum of £35,000, being a similar amount to that set aside 
under this head in the year 1904-5, falls short of a sum cal- 
culated on the basis of 1d. per car mile (which the Finance Com- 
mittee in their report of January 22nd, 1907, proposed to set 
aside in the accounts of the year 1906-7) by about £15,685. 1 
am of opinion that the Council should be guided entirely by 
expert advice in fixing the sum to be set aside annually for this 
purpose, but in considering the matter generally it must be 
always clearly borne in mind that it is only in respect of those 
assets whose estimated working life is shorter than the loan 
period that it becomes strictly necessary to charge any further 
sum annually against revenue in addition to the instalments of 
the Sinking Fund. I must add, however, that the amount for 
renewals referred to above should be regarded as the minimum, 
and the Council may consider it desirable, under certain cir- 
cumstances, to increase the annual additions to this fund. With 
reference to the sum of £83,008 16s. 2d., being the portion of 
the Renewals Reserve Fund invested in £86,844 11s. 9d. three 
per cent. London County Consolidated Stock, I шау point out 
that the market value of this investment at March 5151, 1906 
was £80,765 9s. 3d. 

It may be observed that it is the usual practice in accounts 
relating to tramways owned by public companies to adjust the 
value of the investments of their reserve fund to the market 
value at the date to which the balance-sheet is made up, where 
such market value is lower than the cost price, and I would 
suggest that this course might be followed in the case of tram- 
wavs belonging to the Council. | 

Establishment charges.—'The sum of £2,865 has been debited 
to Tramways Revenue Account during the year 1905-6 in re- 
spect of central оћсе charges, representing a proportion of 
salaries of the comptroller's and solicitors departments, and a 
portion of the audit stamp duty. In addition to this there is 
included in the amount of £2,747 Os. 5d. debited to revenue 
under the parliamentary charges, a sum of £500 representing 
a proportion of the salaries of the parliamentary branch of the 
department of the clerk of the Council. The method on which 
these establishment charges should be allocated has been re- 
considered bv the Council, with the result that a standing 
order was passed on July 31st, 1906, which will take effect from 
April 1st, 1907. 

Cost of street widenings charged to tramways account.—By a 
clause inserted in each of the London County Council Tramways 
and Improvements Acts the Council may apportion the costs and 
expenses in such manner as they may think proper between 
the improvements account and any separate account which they 
may keep in relation to tramways. It is clear, therefore, that 
I am precluded from any interference with the discretion of 
the Council in this matter. 

I alluded in my last report to the fact that several committees 
of the Council had under their consideration the matter of the 
incidence of the cost of street widenines in connection with 
tramway schemes, but I understand that no decision was arrived 
at by the Council till November 20th, 1906. Consequently, the 
charges under this heading during the vear 1505-6 were аррог- 
tioned in the same manner as criticised in mv report. The 
whole question of these apportionments is one of extreme com- 
plexity, and it would be absolutely impossible for me to give 
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any decision on these matters, even if I had legal authority to 
do so, without holding a local inquiry in each case, assisted by 
qualified assessors, and taking expert evidence on the points at 
issue. A remedy for the difficulties arising in connection with 
these apportionments might be found in the insertion of a 
clause in the Council's Tramways and Improvements Acts 
fixing the proportion of expenditure chargeable to the different 
accounts, or as an alternative the clause might provide for the 
constitution of an independent tribunal, e.g., the Board of 
Trade, which would be clothed with full powers to adjudicate 
on these questions. Attention may be drawn to the various 
principles adopted by public authorities owning tramways in 
dealing with the allocation of expenditure incurred in the widen- 
ing of thoroughfares necessitated by the construction of tram- 
ways. For example, in Glasgow, Leeds, and Liverpool, I under- 
stand that no part of such expenditure is charged to tramways 
account, whereas in Middlesex, where it тау be noted that the 
conditions in some cases would appear to approximate closely to 
those applying to the Council's lines, the cost of the widenings 
is made part of the capital charges of the undertakings, azd 
no part of the cost is charged to the General County rate. 

Special. outlay account (London, Camberwell, and Dulwich 
lines).—By their Tramways and Improvements Act, 1904, the 
Council were compelled to purchase the London, Camberwell, 
and Dulwich Tramway Company's lines, but those lines having 
been left derelict by the company, it was decided on February 
20th, 1906, to abandon them, and the track was accordingly 
removed. In the accounts for the vear under andit a sum of 
£6.543 195. 6d. was transferred from capital accounf$ and 
debited to an account called ‘‘special outlay account’’ as above. 
This amount revresents the cost of acquisition of the lines ye- 
ferred to, and the Council resolved, after deducting the debt 
charges of the year, to spread the balance of £6,273 25. 10d. 
over a period of seven years from April Ist, 1906. The Couneil 
арэпеа for, and obtained, the sanction of the Treasury to this 
method of dealing with the matter. 

Contracts.—During the progress of my audit, I cbserved that 
in the case of a contract with Messrs. J. G. White and Co., 
Ltd., dated October Ist, 1902, the amount provided for pean 
tingencies amounted to no less than £20,000 on a contract for 
£59,293 14s. 4d. I find, however, that the Finance Committee 
informed the Highways Committee on January 5156, 1906, that 
in all cases where the proportion of provision mcneys exceeded 
one-tenth of the estimated value of the work, the Highways 
Committee, when recommending the Council to approve the 
estimates or accept tenders, should draw special attention to the 
circumstances of the case. | 
 Fares.—] observe that the Council have approved from tim? 
to time of reductions of fares in spite of the fact that, taking 
the four vears from 1922.5 in the aggrevate, there has been a 
diminished net revenue from the tramways worked by the 
Council. <A statement showing the average fare charged per 
mile for each year since the undertaking was commenced. might 
be of interest to the Council in connection with the above matter. 

Issue of “tokens” аз tender for tickets.—The Council, on 
October 20th, 1904, adopted a recommendation of the Highways 
Commiteee, authorising that Committee ''to arrange for the pre- 
paration and issue of tokens for use on the London County 
Council's tramways by members of the tramway staff. by em- 
ployers of labour for distribution to their emplovces. and bz the 
general publice." The Committee, in bringing this recommenda- 
tion before the Council, stated that it was proposed to watch 
the result of the svstem very carefullv, and report to the Council 
again upon the matter at a later date. The svstem has now heen 
in operation for a considerable period, and as the sale of tokens 
to emvlovers of labour and the general public appears to b= 
very limited, I venture to suggest that the whole subject should 
again receive the consideration of the Council. 

Certain members of the staff emploved by the tramwavs? de- 
partment have been allowed for some years past to travel without 
payment on the Council' cars when going to and from work. 
The Highways Committee, on February 16th. 1905. extended this 
privilege to all the employees of the tramways department by 
passing the following resolution, viz. :—''Resolved that tbe 
chief officer of tramways be authorised to arrange for at least 
two one penny tokens a day to be issued to each tramways em- 
plovee living not less than one mile from his work." The Com. 
mittee does not appear to have reported to the Council this 1m- 
portant decision, although the effect of it involves a consider- 
able addition to the travelling allowances of the staff of the 
Tramways Department. 

General account.—I have drawn attention to the fact that it 
is impossible to arrive at the exact result of the separate work- 
ing of the two systems (northern and southern), owing to cer. 
tain expenditure and receipts being carried to the ** Genera) 
Account" mentioned above, but Т am informed that in the 
accounts of 1906-7, owing to the Council itself working the 
northern svstem, it will be possible to amalgamate the accounts 
and the “General Account " will disappear. 

The report is signed by T. Barclay Cockerton. who concludes 
bv apologising for the delay in the completion of the audit. which 
has been mainly due to the number of his staff being inadequate 
in view of the continued extension of the Council's bis‘ ness. 
An anvlication has been made to the Local Government Board 
for extra assistance. 
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ELECTRIC TRACTION ON MAIN LINE RAILWAYS 


HE object of the paper entitled ‘‘Some Facts and Problems 

bearing on Electric Trunk Line Operation," read by Mr. 
Frank J. Sprague at a meeting of the American Institute of 
Electrical Engineers at New York on May 21st, was briefly to 
analyse and make running comment upon various phases of the 
problem often discussed by engineers; to give some compara- 
tive facts as they have thus far developed; to describe sundry 
developments in electric locomotive construction; and to illus- 
trate in some detail features specifically characteristic of the 
three typical initial equipments now commanding attention. 

Both motors and conductors when used for direct current or 
for single-phase alternating current, present certain differences of 
such inherent character that there seems no present likelihood 
of material change. When used for single-phase alternating 
currents, conductors offer, by reason of self-induction, an imped- 
ance or resistance to current materially greater than they present. 
to direct currents. Under ordinary conditions, a round copper 
conductor of, say, No. 0000 size, has at 25 cycles an impedanc> 
of about 1°6. But with iron or steel conductors this impedance 
is increased many times, because the magnetisation of the iron 
and the self-induction drive the current toward the skin of the 
conductor, so that the body of it is useless, and it might as 
well be a shell of very much less weight. For example, on 
50-lb. rails the ratio of impedance to direct-current resistance 
at 25 cycles and 300 amperes is about 5'4, while on 80-lb. rail 
this ratio with the same current is 9'0, with the curious result 
that increasing the cross-section of the rail does not apparently 
increase its actual capacity for carrying single-phase currents. 

Among the many types of motors proposed for railway 
service, four are now being exploited : Polyphase alternating- 
current motor without commutator; single-phase alternating- 
current motor without commutator; single-phase alternating- 
current motor with commutator; and direct-current motor with 
commutator. Of these, two, the direct-current and the three- 
phase motors, each have a continuous rate of energy output, 
while the single-phase motor has an intermittent and variable 
rate. Moreover, there is combined in the single-phase motor 
iwo distinct functions, those of a motor and a transformer, 
and the latter cannot be entirely eliminated. The result is 
a reduction in both continuous and overload capacities. It is 
in this particular that the single-phase motor, despite a great 
amount of experimental development, has remained defective. 
The weight of the complete single-phase electrical equipment on 
a car or locomotive, including transformers, motors, and con- 
trolling apparatus, is about twice that required for equivalent 
direct-current apparatus. In addition to this there is, of course, 
a material increase in the mechanical equipment necessary to 
carry the electrical apparatus. 

When considering locomotives, the net result is that the total 
weight of a single-phase alternating-current locomotive, with 
a service capacity equal to that of a direct-current locomotive 
of like armature speeds and permissible temperature-rise (this 
temperature-rise being the ultimate limitation of a motor for 
continuous service) will easily be from 30 to 50 tons more. 

Fig. 1 shows a comparison between a 125-h.p d. c. motor and 
an a. c. motor of the same weight. 

Generally speaking, it will be noted from these curves that, 

starting at 500 revolutions for a thirty-nine-minute run, the 
capacity of the direct-current motor averages approximately 
nearly double that of the alternating-current throughout the 
thermal range; the speed of the alternating-current motor rises 
at a much more rapid rate, until on a five-hour run it is 
double that of the direct-current motor, despite the fact that 
it is only developing one-half the power; the direct-current 
motor has a five-hour capacity in excess of the one-hour capacity 
of the alternating-current motor; and the ratio of the weight- 
cofficients, beginning at a trifle of over 2 to 1, rises to more 
than 4 to 1 in favour of the direct-current motor on the longer 
runs. This comparison of weight-coefficients does not include 
the collectors, control switches, rheostats, transformers, or 
weiring, which in the aggregate are enough heavier for the 
alternating-current motor to maintain these disparities. It is 
ew ident, therefore, that a pair of these alternating-current motors 
can handle only about one-half of the total load of the direct- 
current motors, with all the disadvantages of higher armature 
speed and smaller air-gaps; and considering the excess weight 
of the control apparatus, the net load over and above the electric 
equipment would be considerably less than one-half. 

The inherent differences between single-phase and direct- 

current motors may be briefly summed up as follows: 

(1) The input of current in one is continuous; in the other 

imtermittent. (2) One has a single frame, the electrical and 
зул © chanical parts being integral; the other has а laminated 


frame contained within an independent casing. Hence there 
is not equal rigidity or equal use of metal. (3) One has exposed 
and hence freely ventilated field-coils; the other has field-coils 
imbedded in the field magnets. (4) One has a large polar 
clearance, and consequently ample bearing wear; the other has 
an armature clearance of about only one-third as much, and 
hence limited bearing wear. (5) One is operated with a high 
magnetic flux, and consequently high torque for given armature- 
conductor current; the other has a weak field, and consequent 
lower armature torque. (6) One has a moderate-sized armature. 
and commutator, and runs at a moderate speed; the other, 
with equal capacity, has a much larger diameter of armature 
and commutator, and runs at a much higher speed. (7) Опе 
permits of a low gear-reduction, and consequently a large gear- 
pitch; the other requires a higher gear-reduction and a weaker 
gear-pitch. (8) The windings of one are subject to electrical 
strains of one character; in those of the other the strains are 
of rapidly variable and alternating character. (9) The mean 
torque of one is the corresponding maximum; the mean torque 
of the other is only about two-thirds of the maximum. (10) The 
torque of one is of continuous character; that of the other is 
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variable and pulsating, and changes from nothing to the 
maximum 50 times a second. (11) One has two or four main 
poles only, two paths only in the armature, and two fixed sets 
of brushes; the other has eight to fourteen poles, as many paths 
in the armature, leading to unbalancing, and as many movable 
sets of commutator brushes. (12) One can maintain a high 
torque for a considerable time while standing still; the other 
is apt to burn out the coils which are short-circuited under 
the brushes. (15) In one, all armature-coil connections are 
made directly to the commutator; in the other, on the larger 
sizes, resistances are introduced between the coils and every 
bar of the commutator, some of which are always present. 
(14) In one the sustained capacity for a given weight is within 
the reasonable requirements of construction; in the other it is 
only about half as much. (15) Finally, the gearless type, with 
armature and field varying relatively to each other, is available 
for one, but this construction is denied to the other. 

Coming to the comparison of working conductors, some com- 
parisons were made of the two types, the under-contact, pro- 
tected type of third-rail and the overhead trolley, as affected 
bv construction and operation. 

The third rail is an inert structure, it can be aligned accur- 
ately with the track, is not under strain, and its expansion can 
be readily taken care of. The overhead trolley is necessarily 
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a system under strain, and where permanency is desired and 
high potentials are used it must be carried by one or more 
catenary cables, which on roads of high curvature makes the 
construction more difficult. Its alignment in the latter case 
does not correspond with the line of track, and as ordinarily 
constructed it is subject to extreme variations of tension on 
account of weather changes. 


= 
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The degree of success of the alternating-current development 
will depend primarily on the development of capacity and 
all-round operative features in single-phase locomotive and car 
equipments. The 25-cycle motor (hitherto the only frequency 
actually installed) whether judged by individual comparison or 
specific equipments, or the general testimony of electrical 
engineers of manufacturing companies, has proved inadequate 


Fic. 2.—140-ton DovBLE Unit A.C. LOCOMOTIVE. 


The third rail offers some hindrance to the ordinary mainten- 
ance of track; but overhead construction is inelastic, and the 
laying of additional tracks, or changes in grades or alignment 
require radical and expensive alterations or additions in 
permanent overhead structures. 

Derailments will crush one form of conductor to the ground, 
forming a short-circuit which will cut off the section; but they 
may also knock down the supporting structures of the other, 
end, where there is a plurality of tracks, put them all out of 
service. The third rail will oftentimes be covered with snow, 
but is unaffected by sleet. Very thorough tests made in con- 
nection with the New York Central work show satisfactory 
operation, not only in sleet storms, but with the rail buried in 
snow. Additional depth should not add much difficulty. Where 
a rotary snow-plough is used, overhead conductors and the sup- 
porting insulators will be subject to a heavy bombardment of 
snow, ice, and refuse, with possible resultant breakage, and 
the under sides of the umbrellas of the insulators will be often 
filled up with wet snow. 

As to danger to passengers or employees, this is largely 
overcome where the  under-contact third rail is properly 
protected, and is designed with due regard to equipment 
clearances. With an overhead high-tension trolley, there are 
on trunk railways, where there are overhead street or highway 
bridges, tunnels, and snow-sheds, great possibilities of danger 
because of rearing equipment in case of derailments or collision, 
апа the physical necessity of often bringing the trolley within 
a short distance of the cars. Then there are corrosion and 
soot deposits when steam and electric operation are maintained 
over the same track. Where the steel supporting bridges also 
carry signals, as is proposed in some cases, there is increased 
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danger to men engaged in cleaning, painting, or repairing 
overhead structures. 

In the matter of inspection, that of the third rail can 
probably be carried on by the regular section hands, and 
ordinary repairs made without interfering with traffic. Repairs 
of an overhead system present more ditħculties with the very 
high potentials now obtaining in single-phase operation. 

Where single-phase alternating-currents are used, the effects 
on telephone and telegraph circuits cannot be ignored, nor the 
danger cf interference with signal systems disregarded. 
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when compared with its rival. To correct this defect it has 
been proposed to adopt 15 cycles as a standard of operatien. 
The following table gives a comparison of the approximate 
weights of two recent typical types of like nominal capacity. 


Weights of Four-Motor Alternating-Current Equipments. 


Motor са Те ste 525 А в 
Cycles Е Mis 15 25 
Nominal capacity per motor ... 75 h.p. 75 h.p. 
Individual weights— 
Armature ... wee ч? .. 1,333 1b. 1,146 lb. 
Field Же set we. CC" 2,646 ,, 
Gear case, and pinion sàs i 398 ,, у ees 
Total motor тә .. 4,145 lb. 4,199 ib. 
Car equipment— 
Four motors ч ... 16,580 lb. 16,796 1b. 
Transformer and rheostat . eo 0,400 35 4,925 ,, 
Controller and adjuncts sc A us 31:000 ..— 
Trolley Ме, Же 500 ,, ke 
Wiring, switches, &с. (2) Gi gee’ o 1,439 ,, 
26,780 lb. 24,060 Ib. 


Excess A over B, 2,720 lb. 


These totals are not final in either case, for the individual 
motor weights of each type will very likely be increased írom 
300 to 450 lb. in regular manufacture. But allowing for su«h 
changes and corrections as seem reasonable, not only is no 
actual saving in A over B probable, but the excess of nearly a 
ton and a half against the 15-cycle equipment will remain in 
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some makes. On the other hand, the manufacturers of B hope 
to show about 10 per cent. total saving in the weight of a 
15-cycle equipment, but this hope is based upon theoretical 
estimates, not actual performance. 

Motors are of the geared and gearless types, may be entirely 
separate units or partly integral with the truck frame, and тау 
be wholly or partly spring-supported. Locomotive designs, 
influenced in part by the tvpe of motor adopted, show a great 
variety of constructions, and may be very generally classed 
as rigid frame with all weight on the driving axles апа without 
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weighs 93 tons, and the gearless locomotive (Fig. 4) 126 tons, 
but the weight per axle is well within the usual allowance. On 
each truck аге four motors, connected two in series, to be 
operated at a maximum hne potential of 1.500 volts. The 
peared motor construction 15 of the usual standard, but fitted 
with commutating poles, while the gearless machine has modified 
bi polar motors ot the New York Central type. 

А compirison. of the etlicieney curves of the two machines 
is interesting, these showing for each trom 87 to 88 per cent. 
en a tive hour load, and falling only to 83 per cent. with 50 
рег cent, increase, while at half this load. the ethcrency of 
the geariess machine is much higher than that of the peared. 
Some adequate idea. of the capacity of the gearless machine 
may be gathered from a statement that at will. maintain. a 
drawbar pull ot. near!y 25.000 Ib. at a good. rate of speed 
for several hours. continuously, and with natural ventilation. 
These extiacordinary characteristics. would, for the «lass. of 
service for whieh these machines were considered, amply warrant 
the additional weight because of the simplicity of the gearless 
noe hune. 

А very promising type of locom: tive, embodying many of the 
eof gqeatures od th coe whi h had preceded it, is new under 
construction. by {һе General Electric Company, for use. either 
on dore tocurrent or with а metor generator, and is. supplied 
from ап alternating current troliev. This machine is of the 
feur avie tree bolie tyne, the diawbar pull being taken through 
the muan frome On each truck, and forming an integral part 
ot at; аге two br polar gearless motors driving the niddle pair 
(алі, and at either end of each truck as a patr of leading 
Wheels of smaller diameter, which have a оке, sprung- 
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resisted: side. рау. The normal wheel base of each truck is 
12 tt., the total wheel bass 52. ft.. and the. length over all 
Yo tt. This machine should be capable of an almost unmatched 
speed and freedom in tollowing nrezular curvatures, and. with 
special ease of track approach. 


DISCUSSION, 


The following is an account of the discussion, abstracted from 
the report. ot the Sfree¢ Гоа Journal (New York) :— 

Мн. W. JJ. Waiters, vice president of the New York Central 
Railroad, said that the. railroads must. move forward in those 
cases Where the steam locomotive has proved its inability to cope 
with very heavy service, or where steam operation is undesirable, 
The New York Central electrification was an example of the 
success attending where electricity was applied to solve special 
менет, and the more recent. work. on the 50 nile. stretch 
ion Utica and Syracuse was enother application for а some- 
What different condition, Direct. current. at low potential had to 
be adooted in the. New York zone irrespective. of other con- 
siderations, because. the city authorities would not permit the 
vse ot hich tension. trolleys, and the tunnel clearances were also 
Insufherent tor overhead construction. As another example, he 
cited the case of а double-track tunnel where the competing 
companies were offered. the widest. latitude in the choke of 
svstems. A comparison of the bids showed that tor that parti- 
cular installation. direct. current was the cheapest. in first and 
annual cost ; in fact, 20 to 25 per cent. less than its nearest. a.c. 
competitor, Much had been said also about the cost of overhead 
single phase construction, but only a vear aco one authority had 
estimated at at. 16.000 per mile, bnt the actual cost. had been 
850.000. Even if the a.c. construction is the cheaper, it must 
be borne m mind that the current. losses are greater, and this 
extra. current. 15 а constant charge, : 

Мк. лл. said that. for trunk line operation he believed 
that the 15 cycle single phase system possesses controlling advan- 
tages as compared with any direct current system that had been 
ested. He thought the comparison shown in Mr. "prairie s 
diagram of a dic; motor and 25 evele ace. motor was defective 
for several reasons. (1) It compared two motors of equal weight. 
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Had the comparison brought together two motors of equal type 
the ratio of weights would have been far less than is the ratio 
of output when equal weights are considered. (2) The weight of 
the d.c. motor (25 lb. per h.p. on the one-hour rating) was 


very light, and indicated that in respect to the relation of weight 
to output the motor is superior to anythin 


y in general use. The 
latest 200 h.p. motors offered within the lect sixty days to the 
Interborough Rapid Transit Company by the leading manutac- 
turers of the country weighed respectively 28 lb. and 30 lb. 
per horse-power on the one-hour rating. On the other hand, the 
а.с. motor shown in the diagram had a much higher relation of 
weight to output than other single-phase motors of comparable 
output in the market. (3) The comparison was for a Z5-cycle 
metor and not for a 15-cycle motor, as recommended by the 
speaker and Mr. Futnam. The speaker had obtained last week 
from the engineers of one of the leading manufacturing coni- 
panies comparative figures relating to 15-cycle single-phase a.c. 
motors of 200 h.p. at one-hour rating, and 600-volt d.c. motors 
of the same output. These motors are practically identical in 
speed when delivering 200 h.p. The data in which he was parti- 
cularly interested were the maximum vertical dimensions and the 
weights of these motors. The maximum vertical dimensions of 
the a.c. motor was 36) in., that of the d.c. motor 16 in. 
less. The weight of the a.c. motor was 6.280 lb.; that of the 
d.c. motor 6,000 lb.; both of these weights are exclusive of 
vear, gear-case, and pinion. 


The а.с. motor required a wheel- 
base 1 ft. longer than was necessary with the d.c. motor. 


The 
ratings in the case of both motors are based upon the same rise 
of temperature without forced ventilation. Jf in Mr. Sprague's 
diagram the 15-cycle a.c. motor and the 1,200-volt а.е. motor 


had been compared, the speaker believed there would have been 
little, if any, duference in dimensions or weight. 


In some recen 
estimates made оп the «ost of the 1,200-volt d.c. and the a.c. 
systems to average trunk line railway conditions operating both 
freight and passenger service, the first cost of the electrical equip- 
ment of the d.c. system exceeded that of the a.c. system by 
about 50 per cent. 


Mr. W. B. Porrer (Chief Engineer of the railway department 
of the General Electric Company), said that he wanted to make 
clear that neither he nor any of the engineers associated with 
him had any leaning towards one system as a cure-all. As an 
example of recent progress in motor manufacture, he mentioned 
the use of commutating pole motors, and believed this type to 
be the principal direct-current motor henceforth used for rai- 
way work. The matter of commutation had limited single- 
phase development, but he was pleased to say that a single-phase 
motor could now be produced in which the commutation is as 
good, if not better, than the ordinary d.c. motor, and in which 
the armature speed would not be more than 15 per cent. higher 
with a large air-gap than ordinary. Other advances would also 
make it more comparable with the. present d.c. motor, and this 
without introducing extraneous resistance, yet would increase the 


efficiency several per cent. and the rating 25 per cent. on the 
hour basis. 


Mn. C, F. Scorr (Consulting Engineer of the Westinghcuse 
Electric and Manufacturing Company), also criticised some of Mr. 
Sprague’s conclusions. The author had failed to call attention to 
the ready adjustability of speed by means of voltage taps trom 
the transformer. This latter advantage enabled the attainment 
of different torques at diferent speeds possible, and thus the 


a.c. motor might have different acceleration characteristics under 
the control of the motorman. 


Another pomt was that of rail 
loss. 


Although the loss per ampere is greater with a.c.. the loss 
per kw. may be much less. 

Mr. N. W. SrouER (Electrical Engineer of the Westinghouse 
Company), dealt with what Mr. Sprague had called differences 
between direct-current and the alternating-current single-phase 
motors. Some of his remarks are given below, under the same 
reference numbers as used in the paper :-—(2) The a.c. motor 
as built by the Westinghouse Electric and Manufacturing Com- 
pany has, in all sizes up toa diameter of 58 in., field punchings 
made in a single piece, and built up and keved in the frame. 
making it as solid a construction as an armature on its spider. 
(3) Coils їп contact with tron will dissipate heat much faster 
than when in the open air. (4) Many thousands of direct cur- 
rent motors are to-day in operation with a clearance of jin. to 
fedn. between poles and armatures and in practically all cases 
where more than |%-1п. clearance is used it is for electrical 
reasons. (6) The armature diameters for a. c. motors ordinarily 
run from 5 to 15 per cent. larger than for d. с. motors of corre- 
sponding output. At the present time, the speed at the 
nominal rating of the single-phase motor is practically the same 
as that of the direct-current motor and the maximum operating 
armature speeds are within the safe limits set for direct-current 
motors. (9 апа 10) In a recent discussion before the Institute. 
Mr. Potter had called attention to certain characteristics of the 
torque exerted. by an alternating motor, especially when it 
reached. the slipping point of the wheels. It was stated that 
there was an apparent advantage in the pulsating torque be- 
cause, when the motor starts to slip it does not immediately 
decrease its mean torque as is done in the case of the direct 
current motor, but slips in a series of jerks apparently regaining 
the hold on the rail at every pulsation, (11) No direct-current 
motors ШИШ in the last fifteen vears, except those on the New 
York Central loccmctives, have less than four poles. The single- 


phase motors built by the Westinghouse Electric and Manutac- 
turing Company have four poles for all sizes up to апа includ- 
ing 125 h.p. The largest single-phase motor thus far built has 
a capacity of 500 h.p. It has only twelve poles. (13) The re- 
sistance leads in single-phase armatures are for the purpose of 


reducing the loss due to the transformer action in the short 
circuited coil to а minimum. 


The efficiency is higher than it 
would be if they were not used. 


More or less had been said in the paper concerning the lower 
efficiency of the single-phase motor and inference might be 
drawn that it is abeut 10 per cent. lower than that of the 
corresponding direct-current motor. The following table showed 
the etticiencies of corresponding sizes of direct and alternating 
current motors at different percentages of their full load torque 


Per cent. of D.C. А.С. 25 Суде DC. 


А.С. 15 Cycle 
full load 90 h.p. 100 h.p. 200 h.p. 250 h.p. 
torque. motor. motor, motor, motor, 
125 86°25 82 88:8 87:3 
100 86'8 35 89 88 
50 87 86 89:2 353 
60 86'5 86:8 88:8 TT 
40 85 86 87 85 
25 82 82:5 84 


82 

From this it did not appear that within the ordinary range of 
tractive efforts exerted by railway motors the single-phase motor 
is so far deficient. 


Concerning the comparison between the 125 h.p. and the so- 
called 240 h.p. motor contained in the paper, motors should 
have been selected on the basis of their speed time curves and 
in accordance with their particular characteristics, rather than 
upon the simple horse power basis. If the author. in seeking 
to compare the two types of motors, had taken the 25 cycle, 
75-h.p. single-phase motor referred to later on in the paper, his 
conclusions might have been quite different. The weight which 
he assigned was 4,199 lb. The weight of corresponding direct. 
current motors was 2.500 to 4.200 lb. 


Moreover, if the single- 
phase motor to which he refers were operated on 15 cycles 


instead of 25, its output would be 90 to 95 h.p., which would 
lead to ecnclusions quite at variance with others in the paper. 
‘The weight of a quadruple equipment of 90-h.p. d. c. motors 
furnished by the Westinghouse Electric and Manufacturing 
Company would be approximately 20,000 pounds. The corre. 
spending weight of a qvadruple equipment of 9C-h.p.. 15 eyele 
motors with oil insulated transformers equipped for 11.000 volts 
would be approximately 27,500 pcunds: an increase of abou 
5175 per cent. This extra weight added to a 40 ton саг would 
amount to about 10 per cent.. and owing to the greater etficiency 
in the control of the single-phase motors, the power consumption 
of the car, including transformers, would in most classes o! 
service be approximately the same as that of the direct-curren. 
motor at the trolley, and would be much less at the power-house. 

Two or three other speakers took part in the discussion, but 
Mr. Sprague reserved his reply for communication to the 
Procesdings. 


Tramways in Victoria.—The Australian Mining Standard 
reports that ‘‘ The deliberations of the conference of терге: 


_sentatives of the municipalities of Kew, Hawthorn, Malvern. 


Caulfield. and St. Kilda, in regard to the proposal to construct 


an clectric tram service through the municipalities named, have 
been embodied in а report. 


The recommendations of the ex 
perts have also been circulated. 


The experts estimate (a) a 
total eost of £72,790 for construction, or £67.180 without à 


special pewer-house for the line; (b) an operating expense of 
£8;900 per annum for separate power-house and ‘sleeper’ ce 
struction, £8,000 for joint management, with the use of the 
Prahran-Malvern power-house, or £9,300 for ‘concrete’ cow 
struction; (c) a revenue of £14,120, taking into account the 
'arious routes of travel tapped by the proposed tramway, am 
the rapid increase of population of the districts’: (d) a 
gross working profit. of 


£5.220 for sleeper construction and 
separate management, £6,120 for joint management, or £4.82 
for concrete construction; and (^) a net profit, after interest. 
sinking fund, and full depreciation charges, of £520 үт 
annum, The detailed report of the experts is a minute a" 
exhaustive working out of the above conclusions. The com 
ference recommends (a) that the councils agree to the construe: 
tion of an electric tramway from Kew to St. Kilda on the 
lines recommended; (b) that ‘sleeper’ construction be adopted: 
(r) that the estimated revenue be adopted as a reasonable bass: 
and (d) that any annual losses be borne by each municipality 
contributing in equal amounts up to £200, any further Че 


ficiency being made up in proportion to the valuation €! 
property within half a mile of the line. These and other 
recommendations will now come before the councils. In 
connection with the Malvern and Prahran propesed elect’ 
service, а board of control is shortly to be appoinied. 
Fhe councils have pledged themselves to give £13,000 to th 
Victorian Railway Department to regrade the Caulfield m" 
way line at the Armadale, High-street. gates, but have 7 
vet agreed as to the avportionment. The constitution of tè 
board of contrel, too, is proving a vexed question." 
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THE LONDON POWER PROBLEM 


HE Special ‘‘ Hybrid " Committee of the House of Commons, 
ү үе to consider the L.C.C. Electric Supply Bill, held 
its first public meeting yesterday (June 12th) under the chair- 
manship of Mr. D. A. Thomas. In spite of, and perhaps because 
of, the length of this controversy, there stil exists in circles 
outside those directly affected a certain amount of ignorance 
as to the origin of the controversy, and & non-technical résumé 
of its past history may not, therefore, be out of place at the 
present juncture. The writer has enjoyed special facilities for 
following the proceedings. 


Past LEGISLATION. 


The supply of electricity in this country is, as a rule, given 
by means of Provisional Orders (granted by the Board of Trade 
under the Electric Lighting Acts) or special Acts of similar 
scope, a separate order or Special Act (in some cases) being 
usually granted for each Parish, Borough, or District. In the 
large provincial towns this bas answered fairly well, but in 
London the number of separate districts is so great that it has 
led to the erection of many small and comparatively costly 
stations for lighting. Numerous additional installations have 
also been laid down for tramways, &c., and in private works. 
The tendency to multiplication and to the adoption of unsuit- 
able sites 1s also increased by the fact that municipal under- 
takings are strictly confined within their own boundaries; and 
even had it been otherwise possible, any attempt at combination 
by the companies or by the boroughs was prevented by a clause 
existing in all London Orders, prohibiting the ‘‘association’’ of 
neighbouring undertakings, a restriction which has done much to 
hinder electrical progress in London. Nevertheless, a capital 
of £19.410,427 had been sunk by companies, and of £4,753,551 
by local authorities in electric lighting in London up to 1905, 
the pioneer work being done by companies in the West End 
beginning in 1885. 


PROTECTION TO THE CONSUMER 


No exclusive powers were granted, the possibility of competi- 
tion being clearly set out in every Order. In many cases in 
London the Board of Trade has already authorised a second 
company, and in two cases a local authority, to compete for 
electric lighting with the company first established. Other 
safeguards for the consumer are :— 


(а) The London companies' undertakings are all purchasable 
by the individual local authorities in 1931 or before. 

(б) The prices charged are subject to periodical revision by 
the Board of Trade at the instance of the County Council, 
although this has practically never been enforced. 


On the other hand, the companies are allowed to charge prac- 
tically any prices the consumer will pay, and to pay any divi- 
dends they can earn. These have latterly often been good, and 
justifiably so, in view of the risks and small dividends in the 
early days. 

Profiting by the companies’ experience, many local authorities 
took up electric hghting, beginning in 1891. They are subject 
to the same provisions as the companies as regards revision and 
maximum prices, but not to competition. Owing partly to their 
large public lighting loads, and in some cases to their rather 
unsound financial policy, their prices average about 15 per cent. 
less than those of the companies.^ But their depreciation funds 
are small, although the London County Council, prior to 1906, 
aliowed many of them to raise loans on a forty-two years' basis 
instead of the twenty-five or thirty years usually allowed by 
Parliament and the Local Government Board to provincial 
undertakings. 


MULTIPLICATION ОЕ STATIONS. 


The Provisional Order method of legislation and the progress 
of electrical knowledge, rather than any fault of the existing 
undertakers, is responsible for London's present electrical posi- 
tion. According to evidence put before the House of Lords, 
there were in 1905 no less than seventy separate authorities and 
seventy-two generating stations for the supply of electricity in 
Greater London, or one for every 80.000 of the inhabitants, com- 
pared with about one for every 500,000 inhabitants or more in 
New York, Berlin, and other cities. ‘Their average size was 
then under 3,000 h.p., or less than one-third of the size of the 
individual macAines being installed in the largest modern power- 
houses; while over 600 engines, averaging less than 500 h.p. 


apiece, were. іп use in them. Although recent extensions to some 


1 Those outside the connty have often traction loads also. 
? Vide L.C.C. Return, No. 931. 
3 See Proceedings, Lord Cam perdown's Committee, 1905, p. 675. 


of the stations have been carried out with the most improved 
machinery, their total cost still averages nearly £50 per kilo- 
watt. This capital cost is five times that obtainable in a large, 
modern, suitably-situated station in the London district; while 
the consumption of electricity per head is from one-fourth to 
one-eighth of that in New York, Boston, Chicago, and other 
large cities. The unsatisfactory feature is that the smallest, 
i.e., most costly stations, are the ones whose percentage growth 
is most rapid. 


Motive POWER. 


The origina] Provisional Orders do not prevent motive power 
being supplied, but, practically speaking, prior to 1900 electric 
light was the only thing of importance in London. Ву 1905, 
however, the existing undertakings derived some 7 per cent. of 
their revenue and about 12 per cent. of their output, and possibly 
2 per cent. of their profits, from the supply of power. Generally 
speaking, the nature of most of the companies’ districts is such 
that power supply, however much pushed, must always form 
their less important business. In several of the industrial dis- 
tricts of the East End, however, the demand for power will 
probably ultimately exceed that for hght. 


Power ACTS. 


As early as 1898 it was realised that Provisional Order pro- 
cedure was not entirely suitable for meeting the changed condi- 
tions of electricity production. The Report of the Joint Com- 
mittee of both Houses (presided over by Lord Cross) upon this 
subject (1898), which has since been closely adhered to by 
Parliament, emphasised :—(1) The growing importance of electric 
power tor industrial purposes; (2) the advantages of generating 
electricity on a much larger scale than had been necessary for 
lighting; and (3) the nacessity for creating special power under- 
takings not purchasable by the local authorities; and indicated 
that the supply of electricity wholesale ог ‘tin bulk’’ and the 
retail supply for power users only were distinct questions. 

A score of Power Acts embodying these principles and cover- 
ing all the more important manufacturing districts of the 
country, except London, were subsequently passed by Parlia- 
ment. Power companies were authorised to supply electricity 
wholesale or ‘‘in bulk’’ over very large areas for use or for 
retail distribution by local authorities and companies. With few 
exceptions, they were not authorised themselves to retail elec- 
tricity for lighting, but were allowed to retail electricity to 
power users. The leading provincial municipalities, however, 
had already begun to supply power from their electric lighting 
stations, and objected to the threatened competition in this part 
of their business. The promoters of the power companies were 
at that time seldom strong enough to fight the big towns which 
thus were cut out of the Bills. But where the issue was fought 
out before Parliamentary Committees, as in the case of Middles- 
brough, Stockton, Bristol, and other towns, the question of com- 
petition was usually left to be settled by the Board of Trade 
as cases arose. 

Power Acts, therefore, are of two kinds—those dealing with 
“bulk supply " only, and those dealing with retail power supply 
also. Although many of the leading municipalities supply a 
certain number of motors from their electric light stations, a 
rigid distinction has hitherto been drawn by Parliament between 
a business mainly composed of supplying street and house light. 
ing, and enterprises depending ulmost entirely upon the sale of 
an industrial commodity like power. Hence none of the twenty 
or more power and "'bulk'' undertakings vet authorised are 
owned or purchasable (ccmpulsorily) by local authorities. No 
Power Act has yet been granted for London, although two Acts 
for supply ''in bulk"' have been granted for districts to the 
north and west of the county. Owing largely to the excessive 
restrictions placed on British. companies by Parliament, the 
financial results obtained by the majority of them have been 
most unsatisfactory. Many of them have been unable to raise 
any capital at all, while others have only done so with the help 
of electrical manufacturers. 


THe L.C.C. Evectricat Poricy. 


The London County Council, since its creation in 1889, has 
always taken an interest in electric lighting in London. It was 
consulted in that year by the Board of Trade, and it is the 
authority for the appointment of inspectors for testing meters, 
and for lighting the Embankment and certain of the bridges. 
In 1902 it promoted а Bill ‘іп respect to the purchase of elec- 
trical undertakings by the Local Authorities and the London 
County Council, and with respect to the supply of energy." 
As a good deal of confusion has arisen, both among its sup- 
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porters and opponents, regarding this and its subsequent Bills, 
it should be pointed out that none of them prior to the present 
one dealt with the retail supply of electrical energy at all, and 
they were not framed upon the various Power Acts which had 
alreadv been passed. The Council's main object in 1902-3 was 
the removal of some of the difficulties which would attend the 
ultimate purchase of the electric lighting companies’ under- 
takings in London by the Boroughs, owing to the number of 
districts into which the former extended. Failing purchase by 
the Boroughs, the County Council sought in certain. circum- 
stances to be itself authorised to purchase the companies' under- 
takings. and to supply energy “in bulk” to the Boroughs. The 
Bil met with a strong opposition from both companies and 
Boroughs, and was rejected by Parliament. In 1905, some 
further support having been obtained from the Boroughs, the Bil: 
was re-introduced, but was withdrawn on it being intimated by 
the Board of Trade that the difhculties in the way of the pur- 
case of the London lighting undertakings could be better dealt 
with in a Government measure. 


THe Вслар or Tripe’s ACTION. 


As the action of the Board of Trade in this connection has 
often been misunderstood, it should be pointed out that that 
bodv at no time intimated that the Government intended to 
deal with power supply, nor was there any mention or thought 
at that time of the County Council itself being given the right to 
supply power. But in 1904 the Government did introduce two 
Bills, the Electric Lighting (Rectification of Areas) Bill and the 
Supply of Electricity Bill. In the former, certain anomalies ot 
area which had arisen in connection with the creation of the 
Borough Councils were remedied, and it passed into law. The 
latter dealt with the whole country, and, ‘among other things, 
gave the Board of Trade the right to grant "bulk supply ” 
powers to any undertakers, while it also repealed the restriction 
against "association ” of electric lighting undertakings. It did 
nct pass in 1904, being opposed by many of the London boroughs, 
headed by St. Pancras. When it was again deposited (November, 
1904), it was again decided at the Shoreditch Conference of 
Borough Councils to oppose it. 1%, therefore, does not appear 
that this Bill would have entirely met the requirements of the 
situation in London. lt has again been introduced, modified, 
and dropped. 


A Power Вил, For LONDON. 


In 1904 the first Power Rill affecting London itself was intro- 
duced by the East London and Lower Thames Power Company. 
It was framed on the same lines as the numerous existing Power 
Acts, dealt with “bulk” and retail power supply, and gave 
the Board of Trade powers to permit a direct supply, for power 
only, to be given to the consumer where desirable. It covered 
the industrial districts of East and South London, but did not 
touch the West End. ‘The promoters were unable to satisfy the 
Commons Committee that they had adequate financial support, 
and the Bill was rejected. Its introduction had the effect, 
however, of drawing attention to London as э field for power 
supply, and in 1905 eight important measures were brought 
forward, all dealing with “bulk supply," and some with retail 
power supply also. Some were promoted by the existing com- 
panies, some by the Bcroughs, one by the East London and 
Lower Thames Electric Power Company, and one by a new 
body called the Administrative County of London and District 
Electric Power Company. some of whose members were connected 
with East End industries and with a similar electric power 
undertaking in the north of England. The Bills were al! 
referred to a strong Committee of the House of Lords under 
Lord Camperdown, which considered the matter for nearly six 
weeks. Broadly speaking, the issues presented before the Com- 
mittee were :—(1) Were the existing undertakings able to supply 
all London's needs? Or, if not, (2) was it in the public interest 
that a new company should be created for this purpose? 


THe RivaL SCHEMES. 


The most important schemes of the existing companies divided 
London into three parts by agreement, the Metropolitan Electric 
Supply Company taking the western, the Charing Cross, West 
End, and City Electricity Supply Company the eastern. and 
the City of London Electric Lighting Company the southern 
portion. The latter company afterwards took over the East 
London and Lower Thames Electric Power Company's. Bill. 
The struggle gradually resolved itself into a fight between the 
existing undertakings and the Administrative Company. Тһе 
latter contended that the large number, unsuitable situation, and 
small size of most of the existing generating stations in London 
retarded the economical generation, and hence the use, of elec- 
tricity, especially for motive power; and produced evidence to 


show that, due chiefly to the high cost of production inevitable 
under existing conditions, only 6 per cent.' of the power require- 
ments of the metropolis were at that time being supplied by the 
existing electrical undertakings. It was contended that the estab. 
lishment of one central system, with two or three large generating 
stations in the most economical positions, was the only way to 
remedy this, and that by taking advantage of London's size 
electric power could be supplied at an average price of 2d. per 
unit or less. as against an existing average price of 214. per 
unit.2 Some of the existing companies contended that the esti- 
mates of the power requirements of London and the possibility 
of securing the business were much exaggerated, and that the 
existing methods were quite sufficient. Others did not deny 
there was a field, and sought similar powers for themselves over 
large areas for the purpose of coping with this great demand. 
declaring that as pioneers, who had sunk their capital in the 
electrical business during its risky stages, they were entitled to 
reap the advantage of these later developments. Those of them 
who agreed that a fresh scheme was necessary, contended that 
the existing undertakers, with their special knowledge of London 
conditions, were the proper bodies to carry it out, and that they 
could do it if the antiquated restrictions against "association `` 
were removed. 

While some of the Boroughs sought power for a joint s heme, 
others endeavoured to show that they were doing all thai was 
necessary to supply their districts, and that no new scheme at 
all was wanted; and both they and the companies were able 
to piove that in several cases motive power business was bemg 
pushed as much as existing conditions allowed. On the whole. 
the opposition of the companies was the more important, for the 
Lords' Committee felt that, being liable to purchase in 1931, 
they deserved special consideration. Before allowing the 
Administrative Company's Bill to proceed. therefore. they 
inserted special clauses for the protection of all vested interests. 
All the leading Bills, except those of the Administrative Com- 
pany and the Metropolitan Company, were rejected. The 
Administrative Company obtained ''bulk powers’’ over pari of 
the West End, while in the industrial districts the Board of 
Trade was given the usual powers of allowing a direct suppiy 
of power (with a percentage for lighting) to be given to the 
consumer where desirable. The Metropolitan Company received 
‘‘bulk’’ powers over West London and part of Middlesex, which 
area was taken out of the area sought by the Administrative 
Company. 

Before the Administrative Company's Bill had been many 
days under the consideration of Sir James Kitson’s Committee 
in the House of Commons, most of the London companies and 
some of the local authorities withdrew their opposition to the 
Bil on terms which prevented actual competition, апа gave 
them power to purchase electricity from the Administrative Com- 
pany ‘іп bulk" when occasion arose; but the County Cound) 
opposed more vigorously than ever. Sir James Kitson's Com- 
mittee, however, confirmed the decision of the Lords by passirz 
the Administrative Company's Bill, after the insertion of addi 
tional safeguards. Whe Bill finally included -—- 

(1) A purchase clause on the lines suggested by the London 
County Council, enabling the undertaking to be bought in forty- 
two years’ time, upon the terms of the Electric Lighting Act. 

(2) A sliding scale of price and dividend on the lines suz- 
gested by the Council. by which no dividend could be paid it the 
average price exceeded one penny per unit. | 

(3) An obligation upon the Company to supply all consumers 
at a price not exceeding a certain maximum schedule. 

(4) A periodical revision of this schedule by the Board of 
Trade at the instance of the County Council or any local body. 

But although the Bill thus passed the second reading and 
Committee, the supporters of the London County Council in the 
Commons were able to block the measure and prevent its reach- 
ing third reading before the close of the session. 

The net result of the 1905 proceedings, therefore. was to give 
the Metropolitan Electric Supply Company а non-purchasable 
bulk undertaking. and to establish to the satisfaction of two 
particularly strong Committees of Parliament the correctness 
of the view that a concentrated scheme for the supply of power 
in East London was the proper solution of the problem. 


LoNpoN County Councit Вил, 1906. 


| The proceedings of 1905 having proved the necessity for senie 
improvement in the methods of supplying London, when th» 
session of 1906 came, the County Council, feeling that it could 
no longer continue a policy of negation, promoted a Bill seeking 
powers for itself. Some of the existing companies also brought 
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3 The prices charged fur power in London have since fallen considerably. 
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forward a scheme for linking up their stations; while the 
Administrative Company re-introduced its Bill in the form in 
which it left the Commons’ Committee in 1905. In view of the 
important part played in the 1905 proceedings by the question 
of retail power supply, it was expected that the L.C.C. Bill 
would deal with this. In the hope, apparently, of reducing 
opposition, however, it was not framed on the existing Power 
Acts, but was made a permissive “bulk "" Bill, only authorising 
the Council to supply the local authorities and companies in 
and around the county with electricity ‘tin bulk." Inasmuch as 
the Council is the guardian of the boroughs, and has lent them 
large sums for building their present stations, a good case was 
nade out for providing them in future with electrical energy ‘in 
bulk '' instead of with further capital for extending their own 
small stations. Nevertheless, the attempts to secure their sup- 
port were only partially successful, while the authorities out- 
side the county mostly appeared in opposition. 

All the Bills were referred to a Special " Hybrid " Committee, 
the main issue being: Should the concentration of production 
and the sale of electric power in London be undertaken by the 
County Council or by private promoters, or by a combination 
of the two? 

The Committee brought in a lengthy report dealing with the 
whole subject. While rejecting the L.C.C. Bil, and declaring 
that of the Administrative Company to be “conceived on scien- 
tific lines and calculated to afford a cheap supply of electric 
energy at private risk," they were not satisfied that the latter 
ensured the authority of the Council, which it considered should 
be paramount over electricity supply in London, but that it 
should show some regard for existing undertakings. As regards 
the actual carrying out of the work, however, they suggested 
that the Council should consider whether it should itself not cnly 
produce, but also sell electric power, or co-operate with private 
enterprise for this purpose, as had already been suggested by the 
Council's own Finance Committee. It recommended the sus- 
pension of all other Bills until the Council had prepared a fresh 
proposal. 

In the autumn of 1906 the County Council introdaced a fresh 
and truly comprehensive scheme, which provided for nothing 
less than the absorption of practically the whole of the electrical 
undertakings in Greater London and the surrounding districts, 
an area of 450 square miles. 16 arranged for the purchase of all 
the existing undertakings, those of the Boroughs being acquired 
within five years, and those of the companies from time to time. 
Until acquired, the Council sought the same powers as the 


Administrative Company had sought, of competing with them 
for power supply in cases approved of by the Board of Trade. 

The change in the constitution of the Council, which took 
place on March Znd, led, however, to a modification of plans. 
The present Council is proceeding with the Bill, but has indicated 
that it does not propose to acquire the existing undertakings, 
nor does it propose itself to carry out even the power supply, 
arranging rather to put its powers up to auction when obtained, 
in order that they may be carried out by some of the new or 
existing. companies. — 

The Administrative Company introduced a short Dill, merely 
seeking power to make agreements with the Council, which 
has since been withdrawn. 

The existing companies also introduced a more complete link- 
ing-up Bill for the purpose of abolishing the present veto against 
"association," appointing a Joint Committee, and allowing them 
to amalgamate their undertakings. In return for this their Bill 
provides for a reduction in the cost of electric power within 
their districts, the provision of a "bulk supply” outside their 
districts, and an extension of the date of purchase until 1949. 
This Bill has not vet come up for second reading. Whether or 
not the companies can succeed in satisfying Parliament that 
linking-up offers a complete solution of the problem remains to 
be seen, but the abolition of the antiquated veto against ''asso- 
ciation '' is certainly to be desired in the interest of London. 

There аге still, however, some difficulties ahead, although the 
L.C.C. has now very materially lightened its Bill by deleting 
the purchase clauses, finance clauses, and various other con- 
tentious matters. In the first place, there is the question of 
delay, the Bill having just only entered Committee in the first 
House. Should it fail to become law this year, ratepayers and 
private promcters will probably once more have to face a costly 
Parlhamentary contest, while existing undertakers will have to 
continue extensions to their works. ‘There is also the possibility 
that the House of Commons may place such restrictions upon 
the L.C.C. as will make it impossible for the five or six millions 
necessary to carry out the scheme being raised either by the 
existing companies or new interests. Those who are most 
closely in touch with the present attitude of the money market 
towards electrical enterprises will be best able to appreciate the 
difficulty. In this case the establishment of a comprehensive: 
bulk and power undertaking in London will be seriously endan- 
gered, and any attempt to carry cut any of the proposals of the 
Bill on a small scale or in a half-hearted manner would render 
the prospects of financial success still more remote. 


ELECTRO-MAGNETIC VARIABLE SPEED GEAR 


NE of the new patent specifications published last 

Thursday was that of the British Patent No. 
11.462 of 1906, in the name of A. P. Zani. We print 
the specification in full below :— 


My invention relates to electro-magnetic devices for varying 
the speed of power shafts driven electro-magnetically by a 
prime mover running at a constant speed. But the prime 
mover may, it will be seen, be arranged to run at different 
speeds which will be constant for a given adjustment of the 
prime mover. In the type of electro-magnetic power trans- 
mission apparatus to which my invention is applicable, electro- 
magnetic devices are provided between the prime mover and 
power shaft and so arranged that the power shaft is driven 
at a speed which is constant irrespective of the torque to 
be overcome. In one form of such transmission apparatus 
to which my invention is specially applicable a pair of co- 
operating dynamo electric elements, one of which is fixed to 
the prime mover and the other to the power shaft, are com- 
bined with one or more pairs of dynamo electric elements, 
one of each of these pairs being fixed to or arranged to drive 
the power shaft, and the other being at rest, in such a manner 
that the power transmitted by the latter pair or pairs of 
elements is proportional to the slip between the first pair. 
їп his type of transmission gear an armature moving with 
the prime mover may co-operate with a rotatable magnetic 
field moving with the power shaft, and a second armature also 
moving with the power shaft in a magnetic field fixed in 
space, the connections being so arranged that the current gene- 
rated in the first-mentioned armature by reason of the relative 
rnotion of the prime mover and the power shaft, may be sent 
through the second armature. In this arrangement, as is well 
known, the electrical torque transmitted to the power shaft 
is only a proportion of the total torque on the power shaft, 


and when the speed of the power shaft is equal to that of the 
prime mover, no torque is electrically transmitted through the 
second armature, but all the torque is transmitted electro- 
magnetically between the first armature and the first field 
magnet, this pair of elements thus acting as a magnetic clutch. 
Also for any given excitation of the fields a tendency to slow 
down the speed of the power shaft will call forth an increased 
driving torque. The reason for this is that slowing down the 
speed of the power shaft increases the relative motion between 
the first field and armature, and therefore increases the E.M.F. 
generated in that armature, while at the same time the counter 
E.M.F. in the second armature is decreased proportionally to 
the decrease in speed. <A larger current therefore flows from 
the first to the second armature, and the torque is increased in 
both pairs of elements. In a similar manner, if the speed is 
increased, the torque on the power shaft diminishes. 

The object of my invention is to provide means for varying 
the speed of the power shaft in a power transmission device 
of the class above described in a simple and economical manner. 
My invention consists in varying the speed of the power shaft 
by simultaneously increasing the excitation of the field of one 
pair of co-operating elements and decreasing the excitation of 
the field of the other, and rice versa. The invention further 
consists in the means for simultaneously varving the excitation 
of the fields hereinafter described. Referring to the accom- 
panying drawings, 

Fig. 1 represents diagrammatically a power transmission 
plant of the type to which my invention is applicable. 

Fig. 2 shows diagrammatically one method of controlling the 
excitation of the fields in the transmission plant shown im 
Fig. 1. 

Fig. 3 is a similar view showing another method of control- 
ling the fields. ' 

The power transmission plant shown in Fig. 1 is of the kind 
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I have above described, and it will be convenient to describe 
my invention as applied to this particular form. The armature, 
а, is similar to the armature of an ordinary direct current 
machine, and is mounted on the shaft of the prime mover. 
In electro-magnetic relation to this armature is placed a field 
magnet, b, oi any desired number of poles, this field magnet 
being fixed to the driving power shaft, c, and rotating with 
it. The power shaft also carries a second armature, d, which 
is fastened to it in any suitable manner, and rotates in electro- 
magnetic relation to a second field magnet, e, which is not 
rotatable. "The rotating field magnet, b, is provided with slip 
rings, f, f, bv which the exciting current is introduced, and 
the brushes, у, y, carried by the rotating magnet, b, and bear- 
ing on the commutator of the first-mentioned armature, a, are 
also connected through slip rings, й, A, to the brushes, i, i, of 
the second armature, d. 

In order to vary the speed at which the power shaft is driven 
in this arrangement, it is only necessary to vary the excitation 
of the fields, b and e, and my invention lies in the means 
adopted for effecting this. According to one modification of 
my invention as shown in Fig. 2 the fields, b and e, are excited 
by means of a battery, m, having a number of cells in series, 
and positive and negative plates being connected to an arc of 
separate terminals, 1, 2, 5, 4, 5, and 6, adapted to make con- 
tact in turn. with a key, n, connected between a pair of ter- 
minals, one from each of the field magnets, 6, e; the other 
terminals of the two field magnets are connected to positive 
and negative plates, o, p, at the two ends of the battery. It 
will be seen that by this arrangement by moving the key, m, 


over the arc of terminals the excitation of the field magnets 
may be varied simultaneously, the excitation of one of the 
field magnets being increased while that of the other is de- 
creased, and vice versa. 

In the arrangement shown in Fig. 3 the energy for excitation 
of the fields is taken from mains, 7, s», and in this case con- 
nected switches, w,, w., are used. These switches are adapted 
to pass over arcs of contacts, r, u, respectively, and the two 
fields are connected to these switches and to the mains, TB 
This arrangement, therefore, serves to control the excitation 
in the two fields simultaneously by means of a pair of con- 
nected rheostats formed by the switches, w,, w,, with their 
arcs of contacts, v, u, and their resistances, i 

In order to start the power shaft, the field of the field magnet, 
b, should be very weak, as the E.M.F. generated at the brushes 
of the armature, a, should be small, and only sutticient to 
circulate the necessary current in the armature, d, as there is 
no counter E. M.F. at starting. The torque exerted between the 
first magnet, b, and the armature, a, and which is directly 
transmitted to the power shaft, c, is thus very small. In 
order to increase the total effective torque on the power shatt 
by starting, therefore, it is convenient to insert resistances, 
and this is done by means of the variable resistances, Ё, in 
series with the armature, d. It is thus possible to obtain a 
higher voltage between the brushes, g, 4, of the first armature 
without exceeding a safe value of current. We thus obtain a 
useful torque between the armature, a, and field magnet, b, 
on account of the increased strength of the field. The resist- 
ances, k, will be cut out when the sneed comes un. 

In the application of my invention to heavy vehicles in 
which a high rate of acceleration is maintained, the power 
transmitted gradually increases and reaches a maximum which 
may be above the output of the prime mover employed. In 
this case a storage battery may be connected across the brushes 
of the armature, d, to supnlv power automatically when re- 
quired; the current from the battery should circulate only 
in the armature, d, this being effected by properly proportioning 
the apparatus. 


When the speed of the power shaft is very near that of the 
prime mover, the field, e, will be weak, and the field, 0, strong. 
The short circuiting switch, 7, can then be closed, cutting out 
the armature, d, completely. The field, 0, will then rotate 
with a speed slightly below the speed ot the prime mover, the 
slip between the two generating enough E.M.F. to cause the 
current to flow from the brushes, g, g, across the short-circuiting 
switch, j; this current reacting on the field, b, will supply 
the necessary torque in the power shaft, c, and if the resisting 
torque on the power shatt is variable, the slip between the 
field magnet and armature will adjust itself automatically to 
meet the variations. When running in this manner, the only 
losses which are at present in transmission are copper losses 
in the armature, а, and field magnet, б, there being practically 
no iron losses in the first armature on account of the low 
periodicity due to the small slip. lt is thus evident that we 
have obtained a very economical means by which the speed of 
the power shaft can be varied over а very wide range up to 
the full speed of the prime mover. 

It wil be seen that if the polarity of the field magnet, e, 
is reversed by the switch, l, or if the brushes, g, g, of the 
first armature are reversed, the rotation of the system fixed 
on the power shaft will be in the opposite direction to that 
above described, and in this case the first armature and field 
magnet act together as a generator, while the second armature 
and field magnet act as an electric motor. In this case there 
will be no positive torque transmitted to the power shaft by 
the generator, but a negative torque which must be made up 
by an increased torque on the motor part of the svstem. The 
transmission in this direction is not so economical as in the 
case above described, but the speed is not limited to the 
maximum speed of the prime mover, but can be increased at 
will. Reversing the polarity of the second field in this manner 
supplies a convenient method of reversing the rotation, as the 
elliciency is quite satisfactory for most practical applications. 

It will be obvious also that in the construction of the field 
magnets auxiliary commutating poles, compensating winding, 
&c., and generally all well known means for increasing the 
efficiency may be used according to the usual practice followed 
in efficient direct-current machine design. 

I have above described my invention as applied to a constant 
speed prime mover, but it will be obvious that the speed of 
the prime mover may be varied at will, and independently 
controlled, this giving corresponding variation of the speed of 
the power shaft. The use of a prime mover whose speed can 
be varied in combination with arrangements for simultaneously 
varying the fields such as I have described above is of con- 
siderable value in its application to self-propelling vehicles. 
In the power transmission apparatus illustrated, only a single 
motor connected to the power shaft is used, but it will be 
obvious that two or more motors might be provided, and these 
grouped in series or parallel as convenient, and instead of 
rigidly connecting the motors on the power shaft, they тау 
be mechanically bound to said shaft either by gearing, belts, 
or the like, or by being connected to different axles of the 
same vehicle, the speed variation being effected as above 
described. 


The claims are as follows :— 


1. In electro-magnetic power transmission apparatus of the 
type hereinbefore described, controlling the speed of the power 
shaft by simultaneously increasing the excitation of the field 
of one pair of ce-operating dynamo electric elements, апі de- 
creasing the field of the other pair, substantially as described. 

2. In electro-magnetic power transmission apparatus of the 
type hereinbefore described, the improved means for controlling 
the speed of the power shaft described with reference to the 
accompanying drawings. 


Prize Competition in Italy.—A gold medal and a sum of 
8,000 francs is offered as a prize by the Association des indus- 
triels d'Italie for a device to prevent the possibility of acci- 
dent due to contact between the primary апа secondary 
windings of transformers. The apparatus must be simple. 
robust, and cheap, and capable of being applied to any existing 
installation. It must also guard against any accidental contact 
between the primary and secondary circuits, whether overhead 
or underground. The device should act immediately when, for 
any reason, the pressure between the secondary circuit and 
earth exceeds a value corresponding to double the normal in 
the case of three-phase distribuiton, or two and a half times 
the normal value in the case of single-phase distribution. Its 
action should then be such as to immediately reduce the pres- 
sure to normal value without any danger of causing an inter- 
ruption of supply. It must also be unaffected by any partial 
“earth” which may occur upon the circuit. Further particu- 
lars as to the conditions may be obtained from the Directeur 
de l'Association, 61 Foro Bonaparte, Milan, Italy. 
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THE ELECTRIC LIGHTING OF THE PALACE THEATRE 


F only by virtue of its history, the Palace Theatre, 

situated in Shaftesbury Avenue, would be of more 
than ordinary interest. This palatial building was 
originally designed as a National Opera House, but was 
only put to this lofty use fcr a brief period. It is now, 
as it has been for some years, a theatre of varieties. 
It is one of the largest theatres in London, and is fur- 
nished and equipped with great magnificence. Within 
the last few months extensive renovations have been 
effected, which include new furniture and the re-wiring 
of practically the entire building. 

From an electrical engineering aspect, a point 
of interest in the Palace Theatre lies in the fact that 
it is the only theatre in the West End of London 
which possesses its own generating plant, and this 
plant is, moreover, one of the largest private installa- 
ticns in the metropolis. At the back of the theatre, 
and some twenty feet below the pavement level, is the 
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ably high, but scrupulcus саге is taken with regard {о 
cleanliness, and the engine-room is a model of what it 
ought to be in this respect, in spite of the disadvantages 
under which the work is carried. on. There is no 
accumulator battery in conjunction with the generat- 
ing plant, but nevertheless a perfectly efficient stand- 
by is provided in ease of breakdown. This consists 
of a conneetion to the special theatre mains of the 
Charing Cross, City, and West End Electricity Supply 
Conipany. 

The main switchboard (Fig. 2) is situated in the 
ergine-room, and is built up of substantial slate panels. 
It was constructed by Messrs. E. F. Moy, Ltd., and 
is provided with automatic overload and reverse current 
cut-outs in the machine circuits. These cut-outs are 
kept in working order, and are tested regularly every 
day. In addition to the usual main and circuit 
switches there are also two watt-hour meters, one for 


Fic. 1.—GENERATING PLANT. 


bciler-house. This contains three Marshall locomotive 
t» pe boilers, the normal steam pressure being 140 Ib. 
per sq. in. Each of these boilers develops about 
ЗО h.p., and all are hand-fired. For feed purposes 
there are two Pearn feed pumps, each capable of de- 
lix ering about 600 gallons of water per hour. 

The engine-room is shown in Fig. 1. 16 adjoins the 
boiler-house, and is equipped with three Willans com- 
pound engines, directly coupled to Siemens dynamos. 
These dynamos were put in several years ago, as is 
evidenced by the fact that they are of the two-pole 
under-type. Each develops 65 kw., and is shunt 
wound. There is also a Willans-Parker set of 35 kw., 
the dynamo in this ease being also a two-pole machine. 
]t says much for this plant that although it has been 
in use for several years, it has seldom or never given 
trowible. Its situation is not all that could be desired, 


arid the temperature of the engine-room is uncomfort- 


measuring energy supplied to the back of the house, 
and the other for the front. The average load in the 
evening is about 1,200 amperes at 100 volts. Ву the 
side of the main board is a separate teak board, which 
is used solely for the engine and boiler rooms supply. 
On it are mounted change-over switches, which enable 
the attendant to throw over the entire lighting of these 
rooms to the Charing Cross Co.'s mains in the event 
of a breakdown. А further precaution has been ob- 
served by placing a single 16 c.p. lamp immediately 
over and in front of the main board, this lamp being 
always alight, and supplied by the company. Any 
changing over which is done in the engine-room is 
independent of all other circuits, and does not affect 
the rest of the theatre lighting in any way. 

Installed in the boiler-room is a small pulsometer 
pump, whose function is to keep the cellars under the 
stage in a dry condition. This pump is kept working 
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in the room next the boiler-house. This workshop 


continuously for seven hours a day, and a duplicate is 
contains a couple of lathes and other tools, and is 


provided in case of breakdown. 
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Fic. 5.— DisTRiBUTING BOARD. 


electrically driven by a 4-h.p. motor. Naturally space 


T х . e А 
Nearly all repairs are carried out on the premises, and 
is somewhat limited, but the theatre is nevertheless 


for this purpose a small workshop has been fitted up 
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equipped with a complete engineering department, and 
keeps a staff of nine mechanics in constant employment. 

The main house switchboard (Fig. 8) is situated in an 

underground brick chamber provided with an iron door, 
and is constructed of slate panels. 
trols soine 3,000 lamps, and is divided into two sec- 
ticns, each of which is provided with a main change- 
over switch. These switches enable the supply to be 
derived either 
from the theatre 
plant, or from the 
company’s mains. 
There are some 
44 circuit switches 
and fuses on this 
board, two of 
which control fan 
circuits. The 
latter are of 4 h.p. 
each; one is em- 
ployed for draw- 
ing vitiated air 
out of the theatre, 
and the other for 
driving in warm 
air in the winter 
and cool air in the 
summer. Dis- 
tinct from this 
main switchboard 
is a circuit sup- 
plied only from 
t he company’s 
mains, and carry- 
ing 300 emergency 
lamps. It may be 
observed that be- 
fore the re-wiring 
had been effected, 
these emergency 
lights consisted of 
oil lanterns hung 
on the wall. 
These, however, 
have been sup- 
planted by elec- 
tric lamps, as the 
london County 
Council are satis- 
fied that the 
safety of the 
public is suff 
ciently well 
guarded by the ar- 
rangement which 
has been adopted. 
Hence oil and 
gas are not 
used at all now. 
and the only 
source of illumi- 
nation is elec- 
tricity. Adjoining 
the switchboard 
chamber is an- 
other brick cham- 
ber accommodat- 
ing the vacuum carpet cleaner, which is driven by а 
6 h.p. motor. 

In the front of the house a new 24 way branch 
switchboard has been installed. This carries 10 amp. 
tumbler switches, mounted on a slate base. There 
is also a similar board of 9 ways only, for controlling 
the ‘‘ decoration " lights which outline the windows 
an the front of the house. 

Under L.C.C. regulations, the bicscope is housed in 
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lic. 4.—SrAGE SWITCHBOARD. 


an iron fire-proof room, and is provided with duplicate 
аге lamps. This instrument takes 100 amperes, and 
is wired with 61/18 eables. АП the necessary resist- 
ances are fixed in the same room, as are also change- 
over switehes, so that if one source of supply should 
fail, the other is available immediately. 

Coming now to the stage, the main stage board (Fig. 
4) is situated in the prompt corner, about 10 ft. above 
the floor level. 1t. 
also, is provided 
with change-over 
switches, each 
capable of carrying 
200 amperes. In 


- 
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the aggregate 
some 2,000 lamps 
are controlled 


from this point, 
and two men are 
always in attend- 
ance at each per- 
formance. The 
board itself is of 
slate, with separ- 
ate panels for 
each pole. There 
are 45 circuit 
switches, and both 
poles are fused on 
the board. А volt 
meter and am- 
meter are  pro- 
vided, and in a 
row above the cir- 
cuit switches are 
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“| the dimmer 
ns wheels. These 
latter communi- 


е 


cate by means of 
tracker wires with 
29 liquid resist- 
ances of the Lyons 
type. А some- 
what unusual fea- 
ture of theatre 
lighting is the fact 
that a large num- 
ber of auditorium 
lights, as well as 
all those on tne 
stage, nre  pro- 
vided with dim- 
mers. Thus all 
the lamps in the 
large sun burner, 
as well as those 
on the various bal- 
conies, can be ex- 
tinguished gradu- 
ally, or may be 
run at any desired 
degree of bright- 
ness. Other Lon- 
don theatres have 
adopted this prac- 
tice, but they are 
| in the minority. 
So far as the lighting of the stage itself is con- 
cerned this has been completely remodelled, and this 
statement is equally true of a considerable proportion 
of the auditorium lighting. The footlights now con- 
sist of no fewer than 200—32 c.p. lamps. These are, 
at present, of clear glass, as it is found that there is 
prectically no demand on the variety stage for coloured 
footlights. They are supplied from three separate 
circuits, adjacent lamps being on different circuits, 
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and there is a fuse to every 15 lamps. Seven new 
batteries have been put up, each of which carries 150 
lamps on two circuits, and on each side of the pros- 
cenium there are 100 lamps arranged in circuits of 50. 
Altogether, there are 10 perches—5 on each side— 
equipped with 12 amp. are lamps. On the stage 


are 16 10-amp. and 8-are plugs of the Moy 
concentric pattern, and there аге, in addition, 


4-are plugs on the fly rails on each side. Тһе 
two-pin plugs were supplied by the Ordnance and 
Accessories Со. 

With regard to fittings there is, with one exception, 
nothing calling for special attention. The exception 
Is an extremely lengthy fitting which runs practically 
from top to bottom of the building. This fitting lights 
the well staircase, by which access is obtained to 
the various balconies. It is of brass and carries four 
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sets of five lamps апа shades; its length must be 
quite 50 ft. 

It is satisfactory to note that all the new work has 
been earried out in Brotherton stee! tube, screwed 
and earthed, and the result is most excellent. That 
in the front of the house was executed by the theatre 
staff, under the direction of the chief engineer, Mr. 
W. Е. Turner, while that at the back was performed 
by Messrs. Roger Dawson, Ltd., the consulting 
engineer being Mr. T. Digby. The conditions under 
which the work was carried on were bv no means 
favourable, as the theatre was not closed for the pur- 
pose; hence everything had to be done piecemeal. 
There is, therefcre, all the more reason for congratu- 
lation on the suecess which has attended the efforts 
of the Palace Theatre directors to set their house in 
order. 


THREE PHASE LOCOMOTIVES ON THE VALTELINA RAILWAY 


HE earlier rolling-stock of the famous Valte- 

lina Railway, running alongside the Lake of 
Como from Lecco to Colico, and with branches to 
Sondrio and Chiavenna, has often been described, as 
considerable interest has always centred round 
that undertaking as being one of the pioneers of three- 
phase traction on a large scale. It will be remem- 
bered that when the line was first opened, the passenger 
(гаће was handled by motcr coaches, each formed 
with four 150 h.p. three-phase 3,000 volt 15-cycle Ganz 


FIG. l.- 


motors, and the cascade system was employed for slow 
speeds and starting. At that time only two locomo- 
tives were used. These were of the four-axle type, 
and were only intended for goods traffic. The cascade 
connection was not provided for, and the single syn- 
chronous speed only corresponded to about 184 miles 
per hour. Soon after this, however, three 1,700 B.H.P. 
locomotives were supplied by the Ganz Electrical Com- 
pany for handling passenger as Well’as goods traftic, 
and with two economical speeds of about 20 and 40 
miles per hour. In these locomotives the motors were 
mounted on the frame of the body, and the arrange- 
ment of driving by cranks and outside connecting-rods 
adopted by several makers of Continental three-phase 


rolling-stoeck was used. The total weight was 62 tons, 
of which 42 were available for adhesion, and there were 
three pairs of coupled driving-wheels 4 ft. 11 in. 
(1,500 mm.) diam., and a pair of small leading and 
trailing wheels mounted on pony trucks at each end 
Each motor unit consisted in reality of two independent 
motors combined into one frame, one the high-tension 
motor proper and the other the lew-tension motor, 
only used for the cascade connection when starting. 
Some of these locomotives were subsequently taken 
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ó-PHaAsE LOCOMOTIVE WITH THREE SPEEDS. 


from the Valtelina line and transferred to the service 
through the Simplon Tunnel, in conjunction with some 
other locomotives built by Messrs. Brown, Boveri anl 
CO. In order to supply their place the Italian State 
railways ordered two new locomotives of an improved 
type from the Ganz Electrie Company of Budapest. 
one of which was exhibited at last year’s International 
Exhibition at Milan. 

These latter locomotives, of which, 
courtesy of the Ganz Electric Co., we are enabled to 
give hlustrations, were recently described in Elek- 
trische Kraftbetriebe und Bahnen, in an article by Bela 
Valatin. A view of the complete locomotive is given 
in Fig. 1. and the sections and plan in Fig. 2 show 
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is, when the stator of the 12-pole motor is put in series 
with the motor of the 8-pole motor, the coils are put 


the arrangement of the various parts in detail. The 
in parallel and the phases in mesh, as shown in the 


total weight of each locomotive 18 62 tons, of which 
42 tons are on the driving-wheels. Unlike the previous 
loccmotives, which had two twin motcrs electrically 
equivalent to four separate motors, the new three- 
speed locomotives &re provided with only two motors, 
with eight poles and the other with 12 


one 
peles. The two higher speeds are obtained by using 
one or other cf these motors singly on the 3.000 volt 


Fic. 3.— DIAGRAM OF STATOR CONNECTIONS FOR 12-POLE MOTOR. 


| 15-cycle circuit, but for the lower speed the cascade 
connection is used. 

| The use of the high-tension motor also for the cas- 
cade arrangement, of course, necessitates one of the 
mctors being able to work with a considerably reduced 
voltage applied to its terminals. This is provided for 
in the following way. which avoids the use of an 
auxiliary transformer. When the two motors are Con- 
nected in caseade, the stator winding of the 19-pole 


Fic. 4.— TwELVE-POLE MOTOR. 


right-hand diagram. These three combinations give 
synchronous speeds corresponding to 8, 12, and 
poles respectively for a frequency of 15 cycles, which 
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Lightning arrester ^". о Twelve-pole motor. 


| | 1, Transformer fuses. p, Short circuiter for water resistance. 
Fic. 5.—D1acraM OF CONNECTIONS OF LOcoMOTIVE. 


motor is arranged to receive about one-fifth of the 
line voltage by rearranging its coils in the manner 
shown diagrammatically in Fig. 8. When the stator 
winding is used on the line vcltage, the three coils in 
each phase are put in series and the phases con- 
nected in star, while for the caseade connection—that 


correspond with the size of driving-wheels employed tv 
speeds of about 40. 26, and 16 miles per hour. The 
normal draw bar pull of the new locomotives at the 


two higher speeds is the 


same as tha 


t of the previous 


locomotives, i.e., 7,750 lb., 


a normal draw bar pull of 13,230 Ib. 


and at the 


lowest spec 


сап be exerted. 


———— 


JUNE 18, 1907. 


ELECTRICAL ENGINEERING 


1009 


These figures are based on the 10-hour rating of the 
motors for a temperature rise of 60° C., but the motor 
capable of 50 per cent. overload for two hours, or 100 
per cent. for short periods. Rated on the basis of a 
temperature rise of 75° C. after one hour, the 8-pole 
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Fic. 6.—PRIMARY SWITCH, 


motor has a capacity of 1,500 B.H.P., and the 12-pole 
motcr a capacity of 1,200 B.H.P. 

One result of the fact that three synchronous speeds 
are available is the increased economy in regulation 
which permits of the use of considerably smaller resist- 
ances than were employed in the two-speed locomotives. 

It may be pointed out that this method of connec- 


Fic. 7.—Moror CHANGE-OVER SWITCH. 


is equally suitable for motors with the same 
[n this ease it is possible to connect 


tion 
11111 nber of poles. 


both motors in parallel at full speed. when а very 
large effective horse-power сап be obtained. Under 


ordinary conditions, however, only a reduced draw- 
bar pull is required at high speeds compared with 


that required at the lowest speed, so that it is gene- 
rally better to employ only one motcr working near 
its full load rather than both somewhat under-loaded, 
and retain the advantage of being able to use three 
economical speeds instead of two. Certain cases may 
of course arise where the two-speed method with 
extra power at the high speed is preferable. 

In general, the motors are of similar design to those 
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Fic. 8.—SIDE VIEW or SPEED CONTROLLER. 


previously employed. The cases, however, as shown 
in Fig. 4, are built up of steel sheets and channels 
instead of consisting, as previously, of steel castings. 
The arrangement of the slip rings outside the crank 
is retained. The brush-holders are protected by a 
hinged sheet iron casing which can be easily opened 
for their inspection. The problems in the design of 
the motors were much simplified, as compared with 
that of the twin-motor previously employed, by the 
fact that each motor is complete in itself, and is prac- 
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Fic. 9.—Speep CONTROLLER, Tor VIEW. 

tically a normal three-phase induction motor. As a 
result, the output per ton weight is somewhat im- 
proved. The 8-pole motor weighs 13:4 tons, and the 
12-pole motor, which is illustrated in Fig. 4, weighs 
11:4 tons. In this latter mctor wires have to be саг- 
ried out to 18 terminals on account of the sectional- 
ising of the stator windings. These terminals are con- 
tained in the long terminal box shown in Fig. 4. 
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It will not be necessary to describe the current- 
colleetors in detail, as no departure has been made 
frcm previous practice. The raising and lowering is 
effected pneumatically as before, and the double-roller 
form of contact employed cn all the collectors on the 
Valtelina Railway is retained. The arrangement of 
connections to the motors, switch-gear, and auxiliaries 
is set out diagrammatically in Fig. 5. The whole of 
the switch-gear is controlled pneumatically as before, 
and the same arrangements are retained for the con- 
trol of the air-compressor. Modifications have been 
made in the design of the primary switch shown in 
Fig. 6 on account of the higher demands made upon it, 


Fic. 10.—Siprt View or MAIN CONTROLLER. 


and new items are introduced into the equipment by 
the motor change-over switeh, shown in Fig. 7, and 
the speed-ecntroller shown in Figs. 8 and 9. 

The motor change-over switch is for connecting to the 
high-tension cireuit either the stator of the 8-pole or 
the 12-pole motor respectively, and at the same time 
tor effecting the necessary changes in the grouping of 
the stator winding of the 12-pole motor. It consists of 
an iron case lined with micanite, containing a ver- 
tical shaft actuated by an air-cylinder, and carrying 
two sets of contacts for redistributing the stator con- 


Fic. 11.— ТОР or MAIN CONTROLLER. 


nections of the 12-pole motor, and a 3-pole lever 
change-over switch for putting the high-tension circuit 
in connection with either stator. Thus the 12-pole 
stator ean only be arranged to receive low-tension 
supply when the high-tension supply has been switched 
over to the other motor, which сап then either be 
used alone, with its motor connected to the water- 
resistance, or for the cascade arrangement without 
further alteration of the position of the moter change- 
over switch. These alterations of the rotor eonnee- 
ticns are effected by the speed-controller (Figs. 8 and 
9), which either puts the rotor 8-pole cr the 12-pole 
‘motor in connection with the water-resistance or con- 
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nects the rotor of the 8-pole motor to the stator of 
the 12-pole motor, according to the speed required. 
The master-controller is, of course, so arranged that 
this last step can only be accomplished when the 
motor change-over switch is in the low-tension position. 
The three air-evlinders by which this switch is actuated 
are shown in Fig. 9. Air is admitted to them one at 
a time, aecording to which of the positions is required. 

The master-controller is shown in Figs. 10 and 11. 
As in the previous locomotives it simply consists of a 
series of air-valves controlling the various switches 
already described. The hand-wheel shown has three 
positions corresponding to the three syncehroncus 
speeds, while the intermediate regulation is effected 
by the long hand-lever which controls the water- 
resistance. It will be seen that the pneumatic system 
differs fundamentally from that employed in some 
other cases, where the master-controller is electrical, 
and acts on a low voltage ccntrol circuit, which 
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-WATER RESISTANCE WITH REGULATOR. 


actuates solenoid operated needle-valves attached to 
the pneumatice cylinders. 

As has been seen above, only one water-resistance 
Is carried instead of two, as previously, and this is 
provided with special arrangements of cooling-pipes. 
Fig. 10 shows the form of the case without the external 
radiating tubes, and Fig. 11 makes the arrangement 
oi the cooling-pipes clear, and shows the autcmatie 
regulating apparatus, which consists of an eleetro- 
magnetie device which regulates the pressure of the 
a'r inside the apparatus, and thus controls the level 
of the water, according to the strength cf current 
required, and also actuates the short circuiter. 

Special provision is made to meet the difficulties 
which are liable to arise with induction motors, when. 
as Is sometimes the case with steep grades and heavy 
goods trains, more than one locomotive is employed, 
and there аге slight differences in their wheel 
diameters. In such a case, if no special precautions 
are taken, the load will be distributed very unequally. 
A difference of 2 or 3 per cent. in the wheel diameters 
may result in shifting all the load on to one locomo- 
tive, or even eausing one to drive the motors on the 
other as generator. For some years past it has been 
the practice on the Valtelina Railway to provide addi- 
ticnal adjustable resistances, which can be inserted 
into the rotor circuits, if required, to compensate for 
such inequality as may exist in the diameters of the 
wheels. Ву this means the load can be abcut equally 
divided at full load. At low loads the subdivisic:n js 
less perfect, but this is of less consequence. In the 
new locomotives a different arrangement is adopted. 
by means of which better regulation can be cbtainet. 
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The height of the water in the tank depends upon the 
interaction of the magnet controlled by the strength 
of the rotor current and the air pressure, as many fine 
subdivisions as desired can be obtained, according to 
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action of the short-circuiter is arrested when locomotives 
of unequal wheel diameters are to be used together, the 
two locomotives will work together, so that if the loco- 
motive with the larger wheels is adjusted for constant 


22 


of Feet 
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Fic. 13.—WatTER RESISTANCE. 


the position of the starting-lever, so long as the short- 
circuiter does not come into action. Thus every posi- 
tion of the starting-lever corresponds to a certain current 
which is automatically kept constant, so that if the 


load, the other will take the additional load. On 
heavy down-grades, when energy is being returned 
into the line. the regulation can be effected on the 
locomotive with the smaller driving-wheels. 


A DANISH ELECTRICAL POWER SCHEME 


H E generating station which the Tuborg-Klam- 
penborg Tramway Co. have recently opened at 
Skovshoved, & small village à few miles from Copen- 
hagen, is of interest not only as being the first alter- 
nating current station to be put to work in Denmark, 
but on account of its forming the commencement of 
a power scheme of some magnitude. 
A plan of the station is given in Fig. 1. The por- 
tion shown in full lines is already at work, supplying 
current for traction and power purposes; while the 
extensions now under construction are shown in dotted 
lines, &nd the large station which it is intended ulti- 
mately to construct is shown in '' chain-dotted ’’ lines. 
The original boiler-room contains two Cornish type 


bciiers (KK), each of 700 square feet heating surface. 
These supply steam to two engines (DD) which are 
directly coupled to two continuous-current dynamos, 
each of a capacity of 150 kw. Current is supplied by 
these machines through the tramway switchboard ST 
to the '' Strandvej °’ [Coast-Road] tramway, and also 
to a pair of 150 kw. motor generators (MG) which con- 
vert to three-phase alternating current at 10,000 volts 
for supply to the power feeders. The 550 volt battery 
(PB) is used in parallel with these motor generators. 
The high-tension switehgear is contained in the 
switch-room HR. Electrically operated remote control 
oil switches are employed on the feeder and machine 
circuits, actuated from the operating board BT in the 
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engine-room. Current for the contro] circuits is taken 
from a set of auxiliary 110-volt continuous-current 'bus- 
bars. The usual arrangement of green and red signal 
lamps is employed to show from the operating board 
whetlier the main oil switches are on or off. Both the 
machine and feeder switches are provided with over- 
load relays, and arrangements are made to sectionalise 
the 'bus-bars. The outgoing 10,000-volt cables are pro- 
tected on each phase by spark gaps with resistances, 
and there is a cable-charging gear for charging up the 
cables through resistances before switching on. A 
motor generator (ЛА) is provided for supplying con- 
tinuous current to the auxiliary 110-volt 'bus-bars for 
excitation of the alternator: side of the main motor 
generators, and for the control circuits, and there is 


T 
L.L JL a: 
La 


BOILER 
HOUSE 


Lo 


| 
> 
c. 
ul 
-J 
mI 
« 
О. 
Q 
a 
ч 
О 
a 
т 
о 
Е 
> 
0 


Fic. 1.—PrAN or POWER-HOUSE AND PROPOSED EXTENSIONS. 


also a battery, charged by means of a booster working 
in parallel on these auxiliary bars. The same booster 
(LA) can also be used for charging the large battery 
(PB). An automatic voltage regulator is used to con- 
trol the field of the alternator. The usual transformers 
and lamps are provided for synchronising. 

The additional plant which the company are now in- 
stalling, shown dotted in the plan, consists of two 
Stirling water-tube boilers (SK), each with a heating 
surface of about 3,200 sq. ft. These will supply steam 
to a pair of turbo-generators (TG), each capable of an 
output of 500 kw. three-phase at 380 volts. This is 
stepped up to 10,000 volts by a pair of transformers 
(placed under HR). The high-tension side of these 
transformers will be connected to the apparatus in the 
switch-room described above. 

When these turbo-generators are running, the two 
motor generators, which are now used for converting 
from continuous to alternating current, will be used in 
the opposite way, that is, to convert from 10,000 volts 
alternating to 550 volts continuous, so that the tram- 
way can be supplied when the original continuous 
current sets are shut down. 

As shown by the map in Fig. 2, about 10 miles of 
10,000 volt cable have now been laid, and 14 transformer 
substations established. Another six miles of cable 
will shortly be added. Later some overhead transmis- 
sion lines, leading from a point marked in the map, will 
b» provided. At the transformer substations, the high- 
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tension cables are looped in and brought up through 
disconnecting switches to a set of 'bus-bars, fully pro- 
tected by spark gaps. А pair of transformers, with 
mesh-connected primaries and star-connected second- 
aries, step down to 220 volts, at which pressure the 
distribution is carried out on the three-phase, four-wire 
system. 

The ultimate extensions to the station which the 
company intend eventually to put down are shown 
'' chain-dotted ’’ in Fig. 1. This will comprise a battery 
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of sixteen boilers, each of 3,200 sq. ft., two turbo- 
generators of 1,200 kw., and three similar sets, each for 
2.500 kw., all supplying direct at 10,000 volts, three- 
phase, without transformers. The company intend to 
increase the plant gradually, so that by means of this 


'station and perhaps one more, they will eventually b- 


nble to supply the whole of Zealand with electrical 
energy. ` 


Illuminated Signal Arms.—An arrangement for rendering rail. 
way semaphore signals more easily discernible, especially a 
night, which has recently been patented by Mr. J. A. Panton. 
of the Liverpool Overhead Railway, is described in the осу 
Gazette. А pair of tubular incandescent lamps are let into th 
signal arm and covered by different coloured glasses on each side. 
The arm is mounted in bearings and connected to а rack ani 
pinion device, so that when it is lowered the arm rotates alow 
its axis, and in its lowest position presents its reverse face. s 
that not only is the position, but also the colour of the line e 
light changed. Incase of existing signal arms not provided w:th 
this reversing arrangement, two separate sets of coloured 
lamps can be used, and contacts fitted so that either set 5 
illuminated according to the position of the arm. 
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ANNUAL PATENTS REPORT 


HE twenty-fourth annual report of the Patent 

Office for the year 1906 was issued last Thursday. 
Somewhat unusual interest attaches to the Repcrt this 
year, as we are now able to see quite clearly in what 
manner invention has been affected by the Patents 
Aet of 1902, which first came into force in 1905. 
The report is very detailed, and among other things 
states that:— 2 


The receipts from patents fees were £255.646, as compared 
wi... £238,047 in 1905, an increase of £17,599. The total 
expenditure on behalf of the office amounted to £175,272, as 
compared with £159,296, an increase of £15,976. The pay- 
ments for salaries, &c., exceeded those of the previous year by 
nearly £6,000. The number of persons employed in the Ofe 
is now 572, as compared with 520 in 1905, and the staff of 
Assistant Examiners has increased from 129 to 155. 

The work of carrying on the official investigation required by 
section 1 of the Patents Act, 1902, has proceeded saiistactorily 
during the year. This investigation, so far from having a 
deterrent effect on inventors, as was anticipated by some who 
were opposed to it, has been accompanied by an immediaie and 
substantial. increase in the number of complete specifications 
filed at the Patent Office. The number of these specifications, 
which was 15,831 in 1903 and 15,925 in 1904, rose suddenly after 
the investigations began on January Ist, 1905, to 18,806 in that 
year, and 18,228 in 1906. А considerable part of the increase in 
1905 was attributable to the more expeditious filing of these 
specifications necessitated by the shortening of the time allowed 
for this purpose from nine to six months. But no such explana- 
tion will account for the increase in 1906. It is difficult to 
account for it on any other assumption than that inventors 
generally have appreciated the benefits which the official search 
has conferred on them. 

As the complete specifications of all cases numbered as of 1905 
have now been accepted, or the applications have become void 
through the non-acceptance of the complete specifications during 
the statutory period, it is possible to present final statistics in 
regard to the 27,577 applications of that уеаг. In respect of 
these applications 16,746 complete specifications were filed, and 
the investigation required by the Act of 1902 showed that of 
the 15,369 cases finally accepted, 1,308 (85 per cent.) were 
reported by the Examiners as having been anticipated wholly, 
8,238 (53°6 per cent.) were reported as having been anticipated 
in part, whilst in 5,823 cases ($79 per cent.) no anticipations 
were reported by the Examiners. 

Of the 9,546 cases in which anticipations had been reported, 

7,125 (81 per cent.) were amended so as to meet the anticipations 
to which attention had been directed, such amendments being 
often the result of conference between the Examiner and the 
applicant or his agent. Where the necessary amendment could 
not be agreed upon between the Examiner and the agent, or 
where no action was taken by the agent prior to the 
lapse of time prescribed by rule, it became necessary to appoint 
„а, hearing under the Act. In 1,060 cases the specification was 
amended as the result of the issue of decisions, and in 556 
instances the prescribed reference by name and number to a 
prior patent or patents was inserted. It will thus be seen 
that of 15.569 cases accepted, no less than 8,785 specifications 
were amended as the result of the official investigation. In all 
these cases the effect of the amendment was to cause the specifi- 
cation to define more clearly and closely the nature of the inven- 
tion and the scope of the patent to be granted, having regard 
to the condition of the art as disclosed by the prior specifica- 
tion or specifications found by the Examiner during his investi- 
gation. 

It is noticeable that in the ten years prior to 1905 the average 
annual number of applications which became void owing to the 
fact that the corresponding complete specifications were not 
accepted within the statutory period was 196, but of the 1905 
cases no less than 1,574 became void owing to this reason. Pre- 
sumably, the voiding of this additional number of cases was 
rn аі піу due to the otticial investigation prescribed by the Act of 
1902, and it seems to be eminently satisfactory and a great 
advantage to prospective patentees and to the public generally 
that the procedure has resulted in the non-granting of. such a 
large number of patents which would prima facie have been 
invalid. ` 

A considerable amount of work has been done during the year 
ow the classification of the search material employed by the 
Examiners for the purpose of ascertaining whether inventions 
sought to be patented have been in whole or in part claimed or 


described in British specifications of the last fifty years. This 
material consists of large cards to which are attached copies 
of the specifications and drawings with abridgments and notes 
made by the Examiners, and which are arranged in files in 
specially designed cabinets. Much still remains to be done in 
the way of further sub-division and improvement of the files, 
as, although a system has been adopted of attaching index clips 
to the cards which enables separate cards to be dispensed with 
in many of the files, it has been found necessary to use about 
900,000 cards. The bulk of this search material is increased 
weekly by the acceptance of about 300 fresh specifications, while 
the number of specifications which can from time to time be 
withdrawn from the files on becoming more than fifty years old 
wil for many years to come be comparatively inconsiderable. 
The sum received from renewal fees was £149,142, as compared 
with £142,411 in 1905, an increase of £6,731; and that from 
the new sealing fees was £14,311. 

The applications received in 1906 numbered 30,002, as com- 
pared with 27,577 in 1905, an increase of 2,425, or 88 per cent. 
Of these applications 21,012 were accompanied by a provisional 
specification, and 8,990 by a complete specification. "The applica- 
tions which are accompanied by complete specifications have been 
steadily increasing in number since 1885, and at a much more 
rapid rate than those accompanied by provisional specifications. 
lt is interesting to observe that the proportion of applications 
accompanied by provisional specifications to those accompanied 
by complete specifications was in 1885, 87:15; in 1890. 84:16; 
in 1895, 83:17; in 1900, 76:24; in 1905, 72:23; and in 1906, 
10:30. The number of complete specifications filed after pro- 
visional specifications was 9,258. The total number of specifica- 
tions received was 39,249, as compared with 38,668, an increase 
of 572. or 15 per cent. The largest number of applications 
received on any one day was 155—on Noveniber 5th; and the 
smallest 50—on July Т. The applications received 
from women inventors numbered 600. as compared with 
586 in 1905. The number received from persons resident in 
England and Wales was 18,547 in 1906, as compared with 
17.448 in 1905, an increase of 6°3 per cent., and the largest 
number received since the year 1897. The largest increases аге 
shown, among British Possessions, by Queensland, South Aus- 
tralia, Tasmania, Victoria, Natal, the Transvaal, and Hong 
Kong, and, among foreign States, by Austria-Hungary, Ger- 
many. Holland, and Italy. For the first time more applications 
have been received from Germany than from the United States, 
the numbers being respectively 35,257 and 3,010. Patents were 
sealed upon 14,816 or 53°7 per cent. of the applications made 
in the year 1905, and 542, or 4°6 per cent. of the patents sealed 
upon applications made in the year 1893 were maintained for the 
full period of fourteen years. 

The decrease in the total number of applications in 1905, 
the first year of the operation of the Patents Act, 1902, has 
been followed by a small increase in 1906. This increase is 
in a large measure due to activity in the motor-car industry. 
Following the accident at Handcross Hill there were many 
applications for emergency brakes for motor-cars, as was also 
the case in connection with tramcars after the accident at 
Highgate. Fatal accidents on railways at Merstham, Rugby, 
and elsewhere appear to have incited inventors towards devising 
systems for locking the doors of a train in motion, either auto- 


‘matically or by means under the control of the guard or driver. 


The competition between gas and electricity for lighting pur- 
poses still continues. The chief developments in gas lighting 
relate to inverted incandescent burners and the adaptation of 
ordinary upright fittings for use therewith. In electric lighting 
the growth is due mainly to the introduction of metallic fila- 
ments in incandescent lamps, and the use of metallic substances 
in electrodes of arc lamps. 


Coalite.—The Financial News gives the terms of an agree- 
ment which has been entered into between Coalite, Ltd., and 
Mr. Thomas Parker. M.lInst.C.E,  M.LE.E, by which 
the latter transfers to the company his patents for improve- 
ments, in, and relating to, fuel, together with the benefit of 
any further improvements and inventions in connection there- 
with, in return for 100,000 deferred shares of one shilling each. 


Water Power Utilisation in Japan.—4 Consular report states 
that where water is available, electricity is likely before lon 
to take the place of the mechanical means hitherto рус 
in Japanese factories. As an instance it is stated that the 
new factory of the Oji null, in Hokkaido is to be worked by 
electricity. A power station is being established on the bank 
of the River Chitose, which forms the outlet of the Lake 
Tshikart. 
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TEST OF A 500 KW. TURBO-ALTERNATOR 


™ OME results of tests recently carried out in America on а 
500 Allis Chalmers turbo-alternator at a power station at 
Aurora of the Western United Gas and Electric Company are 
given in the Western Electrician (Chicago). The rated output 
of the set is 500 kw. at 2,200 volts, 60 cycles, two-phase, at a 
speed of 3,600 r.p.m., with a steam pressure of 140 lb. (dry 
saturated), end a vacuum of 28 inches of mercury with an over- 
load of 50 per cent. The turbine was of the standard Allis 
Chalmers-Parsons horizontal type, in which the blading is con- 
structed under the same patents as the Willans-Parson turbines, 
which we described in our last week's issue. 


The time during which the turbine could be spared for test was 
limited from midnight Saturday to midnight Sunday. It was, 
therefore, decided to run only two tests, one at 10 to 15 per cent. 
overload, and one at three-quarter load. As the turbine was 
provided with a jet condenser, the steam consumption had to be 
determined by weighing the feed water, and to correct this it 
was necessary to make a boiler-leakage test during the time 
available for test purposes. 


To determine the amount of feed water used, two barrels, 
A and B, were placed cn a platform and connected with one 
another by a short horizontal pipe introduced into the sides 
of the barrels near their tops. A water-supply pipe with valves 
was brought over these barrels for the purpose of filling them 
alternately. Each barrel was provided with a large plug-cock in 
its bottom. "The barrels were carefully calibrated, and when 
filled so that the water would iust enter the connecting pipe 
above mentioned, they were found to contain—A, 413 lb., and 
В. 591i lb. of water at 58° Е. Аз the feed water during the 
test was of a higher temperature, a correction has been made 
for the difference. Under the platform two receiving barrels 
were placed; into these the upper barrels emptied through the 
plug-cocks mentioned. The lower barrels were connected with 
one another by a large horizontal pipe near their bottoms, and 
the suction pipe of the feed pump was brought into one of the 
barrels. 


Two Stirling boilers of 250 boiler horse-power each supplied 
steam to the turbine during the test. Each of the six drums 
of the two boilers was provided with a gauge glass, and read- 
ings of the water levels in all six drums were taken at the 
commencement anl end of the test, and aiso during the test. 
The blow-off pipes were blanked off, as were also the feed 
connections to the other two boilers in the station. 

The auxiliary stea:n header for the feed pumps, &c., was dis- 
connected from the main header, and the portion of the main 
header receiving steam from the other two boilers in the station 
was separated from the portion receiving steam from the two 
beilers which furnished steam to the turbine during the test 
b7 means of a gate valve which was closed tightly during the 
test. In order that there might be no leakage of steam through 
this valve the pressure on all boilers was maintained at about 
the same point throughout the test. so that both sides of the 
valve were under approximately the same pressure. 


The condensed steam from the steam header, as also from 
the steam separator near the turbine throttle, was discharged 
into barrels filled with a gauged quantity of cold water. As 
the water accumulated it was taken out in buckets and 
weighed, and when the water in the barrel became sufficiently 
hot to vaporise, a weighed quantity of cold water was added. 
At the end of each test the water in the barrel was brought back 
to the original quantity. 


The feed pump for supplying the calibrated feed water to the 
boilers was a Duplex outside-packed plunger pump. The leak- 
age from this pump was caught and returned to the lower fecd. 
water supply barrels. It was not necessary, therefore, to keep 
records of this leakage. The steam gauges were checked by an 
inspector's test gauge, which had been verified shortly before. 

The quality of the steam during the test was determined by 
a throttling calorimeter introduced into the steam pipe just 
below the separator at the turbine. A water rheostat was used 
for providing load for the turbo-unit. Electrical readings were 
taken from the regular switchboard instruments in the station, 
and also from a set of calibrated instruments. 

Between the overload and three-quarter-load tests the boilers 
were tested for leakage. To determine this, all valves - were 
closed after the boilers had been filled to marks on the gauge 
glass, and the boilers were kept under a steam pressure of 
150 lb. per square inch for four hours. A calibrated quantity of 
water was then put into the boilers to. bring the water level 
back to the original marks. 

The following аге the results of the tests :— 
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Tests oF a 500-KILOWATY TunBo-GENERATOR. 


First test. Second test. 


Average load .. = Я ..  570°8 kw. 385-8 kw. 
Per cent, of rated load ... va 1147 T1:5. 
Duration of test ; уг is 4 hours 4 hours. 
Steam pressure at turbine throttle 143:3 gauge 142:4 gauge. 

"ape 4, inlet... 123:02 ,, ST. ds 
Vacuum turbine exhaust ,.. 26°77 in. 27:51 in. 
Barometer ... = -— e 29:5 ,, 29°45 ,, 
Vacuum at turbine referred to 30° 

baror.eter ... 2199 4 28:08 ,, 
Revolutions per minute ... 39600 3600 
Temperature of feed water sis 78:8* Е. 83:16 F. 
Total water used corrected for 

temperature еб as ... 48544 lb. 34552 Ib. 
Drips from steam header .. 318°75 ,, 397 ,, 

ir » , separator | 68°25 ,, OLD sg 
Boiler leakage sig s ur 1927 2 1927 ,, 
Moisture in steam by calorimeter.. 9:127; 4-48. 


Actual weight of water chargeable 
to turbine ... vis at . 43878°23 1b. 

Actual consumption of dry steam 
per kilowatt per hour 


80612 :01 Ib. 


19-21 19°83 


CATALOGUES AND PAMPHLETS RECEIVED 


TELEPHONE EXCHANGE EQUIPMENT.—British Insu- 
lated and Helsby Cables, Limited, have issued а well-got-up 
pamphlet with numerous excellent illustrations of the large 
telephone exchange equipments which they have supplied on 
the common battery signalling and magneto systems. The sub- 
ject of спе illustration, that of the  Newcastle-on- Tv ne 
exchange for 5,000 subscribers, dates back to 1895. Several 
cf the other photographs depict portions of the equipment of 
the London Post Ottice trunk exchange, showing the main 
trunk switchboard, intermediate distributing frame, relay 
racks, &c. A good example of a common battery exchange 
equipped by the company is to be found in the Post Ottice 
exchange at Cardiff, of which the illustrations show a number 
of interesting details. Other exchanges illustrated are the 
Post Oflice trunk exchange and the National magneto exchange 
at Birmingham, and the Argyle exchange of the National 
Telephone Co. at Glasgow, worked on the ‘‘call-keyv ring 
through” svstem, and an illustration is also given of a portion 
of the multiple telegraph switchboard erected at the General 
Post Office by means of which the whole of the telegraph lines 
in the London area can be interconnected in the same manner 
as telephone lines. 

ARC LAMPS.—The Union Electric Co. send us a leaflet 
describing their '' Kohinoor " are lamps for continuous current. 
These are made in the 4 and 5 ampere sizes, in two forms, for 
indoor and outdoor use. The light given is a good, pure 
white, and the economy of carbon is such that. with 113 in. ot 
carbon 30 burning hours can be obtained. 

ALMANAC.—Messrs. W. T. Glover send us a handy form of 
almanac covering the period from July, 1907, to July. 1908. in 
which a loose sheet is provided for every day, containing a 
variety of interesting and useful information. and illustrations. 

AMMETER AND VOLTMETERS.—Messrs. Julius Sax and 
Co., Ltd., have issued а new price list of their electromagnei1c 
spring-controlled ammeters for direct and alternating current 
circuits. ‘These are supplied in the "industrial" type in brass 
cases, and in the ''improved industrial" semi-dead beat {уре 
in either brass or ornamental iron cases. A further * dead beat °° 
type is also listed which is fitted with an air-dainping arrange- 
ment. 

SMALL DYNAMOS AND MOTORS.—The Small Power 
Dynamo and Motor Co., of Openshaw, Manchester, have issued 
a leatlet describing a series of standard small direct-curr-nt 
dynamos and motors of the manufacture of the protected type. 
ranging from 1/12 to 5/4 h.p. as motors for 100 to 230-velt 
circuit, and giving outputs as dvnamos of four to nine amperes 
at voltages from 15 to 50 volts. These machines are fully 
standardised, and all parts are interchangeable. 


The Journal. —lhe last number of the Journal of the Inst,- 
tution of Klectrical. Engineers contains the Proceedings of the 
London meetings, at which Prof. J. J. Thomson gave his special 
lecture on the theory of conductivity of metals, апа Mr. 
Highfield’s paper on direct current transmission was read and 
discussed. The following papers recently read before local 
sections are also printed: ‘‘Magnetic Leakage, and its Effect 
on Electrical Design," by W. Cramp (Manchester): ** Modern 
Transformer Design," by Prof. Н. Воће (Cape Town); “Three- 
phase Electric Power transmission at the Cape Explosive Works," 
by К. S. Mansel (Cape Town); ‘Some Notes on the Breaking of 
Trolley Wires," bv P. S. Sheardown (Dublin); “Note on 
Suction Producer Plant,” by A. E. Porte (Dublin): “The Elec- 
tric Power Installation at Grangesberg Iron Mines, Sweden.” 
by G. Ralph (Newcastle); “Remote Control, H. T. Switchgear,” 
by F. Walker (Glasgow). 
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ARC LAMPS FOR PHOTOGRAPHIC WORK 


A RC lamps for the supply of artificial light are being 
1 X increasingly used for photographic, copying, and process 
work. The Union Electric Co., Ltd., have recently introduced 
a special line of such lamps, and claim that they have now 
reached a point where this type of lamp may be produced in 
standard patterns. Fig. 1 shows two copying lamps mounted 
in hanging slings, which in turn are mounted upon a traversing 
carriage. The lamps have enclosed arcs, and are of the non- 
focussing type; an extra long arc is used, as such long arcs 
are found to give light of a higher actinic value than the 
ordinary lengths. The controlling and feed mechanism is par- 
ticularly simple, and is well removed from the arc itself. For 
open-type arc lamps a parabolic reflector is used, which allows 


Fic. 1.—Asour 1/17 Ети, Size. 


the light to be concentrated on to a small surface. When using 
two direct-current lamps on a hanging sling or stand, the top 
lamp is arranged with the carbons jn the normal position, the 
carbons in the bottom lamp are inverted. In order to obtain 
the maximum efficiency of illumination, the negative or thinner 
carbon is set about § in. in front of the centre line of the posi- 
tive carbon, thus forming the crater in the best position for 
illuminating surfaces. The parabolic reflector is so set that in 
lamps with normal carbon position the arc is formed in the 
upper third of the reflector, in lamps with inverted carbons the 
arc 18 in the lower third. In alternating-current lamps the arc 
is in all cases in the centre of the reflector. 


Electricity and Boot Manufacture. The Eccles Co-operative 
Society, which has about 14,000 members, is making a speciality 
of its boot repairing departments, having introduced elec- 
trically-driven machinery for the finishing processes. 


ELECTROCHEMISTRY 


HERE are various processes in operation for the rapid 

electrodeposition of copper and for the production of seam- 
less tnbes. "here is, for example, the well-known process of 
Elmore, in which the mandril upon which the copper is to be 
deposited, is rotated, and, at the same time, a  burnisher 
passes to and fro along it thus producing an even and dense 
deposit of copper. We also have the method of Cowper-Coles, 
in which the mandril in this case perpendicular is rotated at 
a very high speed, and for this reason the process is often 
called the ** centrifugal process." Then there is the method of 
Harrison (ELECTRICAL ENGINEERING, March 7th, p. 444), in 
which the electrolyte is squirted against the cathode. The 
object of all these processes is to obtain a dense, even deposit 
of copper with a high tensile strength. Also, that a very high- 
current density may be employed, and consequently the work 
be turned out very rapidly. АП the processes just mentioned 
are worked either on a large or small scale in this country. 
Messrs. Langbein and Co., of Leipzig, the well-known electro- 
chemical engineers, are now, we understand, working a process 
which is covered by the German Patents 125,404 and 1/5,470. 
According to these patents finely-divided quartz, sand, or 
kieselguhr is mixed with the electrolyte and is kept suspended 
in it by rotation of the cathode. It is found that the friction 
produced by the inert siliceous material is sufficient to remove 
gas bubbles and inequalities of deposit from the mandril, and 
thus ensures an even deposit. Another important feature is 
that a very high speed of rotation, such as employed in the 
Cowper-Coles process, is not necessary, and thus the mechanical 
difficulties, inseparable with very high speeds of rotation, are 
nct present. 

The copper produced is said to be equal, if not superior, in 
tenacity and density to the copper produced by any other elec- 
trolytic process yet employed. Mechanical tests of the tubes 
produced by this process show that the tensile strength is twice 
as great as that required by the authorities of the German 
Marine in their specification for copper tubes. The method is 
not only applicable to copper, but can also be employed with 
all metals which have a tendency to be deposited in a spongy 
or porous condition. 

One of the most interesting announcements in the May num- 
ber of the Revue d'Electrochimie et d'Elektrometallurgie is the 
suggestion put forward that a French electrochemical society 
shculd be formed. It is noticed that in this country we have 
the Faraday Society, in America there is the American Elec- 
trochemical Society, while Germany has the Bunsen Gesellschaft. 
It is pointed cut that the initial work upon the electrolytic 
production of aluminium and calcium carbide was carried out 
in France, and that France 1s now one of the largest producers 
of these materials, and is ahead of other countries in the 
electro-production of alloys and of steel. It certainly does 
seem strange that the land which gave birth to Moissan and 
Berthelct should be without an electrochemical society, and we 
hope that a hearty response will be given to the appeal set out 
in the Revue d'Electochimie, and that in the near future we 
shall be able to greet La Société Electrochimique de France. 
It may be of interest to note that the Deutsche Bunsen 
Gesellschaft has 692 members, the American Electrochemical 
Society 620, and the Faraday Society 229 members. 

At one time and another many attempts have been made to 
manufacture white lead by electrolytic methods, but although 
it is by no means difficult to make white lead by electrolysis, 
to make it a commercial success is quite another matter. Accord- 
ing to the Western Electrician of April 13th, Mr. Clinton P. 
Townsend, of Washington, has been successful in perfecting a 
process which gets over the many practical difficulties hitherto 
met with in the production of electrolytic white lead—the vari- 
able character and irregular composition of the material and 
its want of body and covering power. The difficulties seem to 
have been got over by improvements in the circulation of the 
electrolyte, it being made to successively pass the electrodes, 
preferably from the anode part or through the cathode, which 
may be in the form of a grating. The type of cell is not novel, 
since almost any form may be employed, it only being neces- 
sary for the various sections to be provided with chanrels 
for the electrolyte to flow through. The special method for 
arranging the anode and cathode, so that free circulation may 
take place, is described, the electrolyte is passed through a 
filter-press before being returned to the bath. Not only does 
the electrolyte circulate from the anode through the cathode. 
but the insoluble compound formed at the anode is detached 
therefrom and carried in an upward direction by the circulat- 
ing electrolyte, and thence beyond the region of electrolysis. 
In practice a lead anode is employed, the electrolyte consisting 
of any salt containing an acid radical which will with lead 
form a soluble compound. To the solution a soluble carbonate 
is then added. A satisfactory electrolyte is stated to consist 
of a mixture of sodium nitrate, or acetate and sodium car- 
bonate, the proportions being about ten to one. The current 
density to be employed depends in some measure uvon the 
speed of circulation of the electrolyte, the greater the flow 
the higher the current density which may be employed. 

R. von Hasslinger has a paper іп the Monatsheft fiir Chemie 
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(190.) 28, p. 175, upon “the nature of metallic and electrolytic 
conduction.” 


He finds that the electrical resistance of carbon 
first decreases with the temperature down to a certain mini- 
mum, but increases at still higher temperatures. Fused sul- 
phur, which has a small conductivity, shows polarisation 
phenomena on the passage of an electric 


current through it; 
turthermore, it serves as an ionising solvent for other sub- 
stances. 


At ordinary temperatures silver sulphide has an 
electrolytic conductivity, but at low temperatures it only pos- 
sesses metallic conducting powers. Both magnetic oxide of 
iron (Fe,O,) and copper sulphide behave at ordinary tempera- 
tures like metallic. conductors, but at increased temperatures 
as electrolytic conductors, lodine can 


. behave both as a 
metallic and as an electrolytic conductor. 


ELECTRICAL SCIENCE 
British and American 


Fatigue of Metals under Rontgen Раух. dn the Philosophical 
Magazine tor June, L. T. More gives an account ot his ex- 
periments and the conclusions they lead to. An attempt was 
made to measure the variation of the secondary radiation trom 
metals as the time of exposure of the metal to fkóntgen rays was 
prolonged, Phe secondary radiation. vielded by a melat when 
Kontgen rays impinge on it is of the same general nature as 
the Konigen rays themselves, and is well known to be propor- 
tional in intensity to the intensity of the incident rays. As it 
is not possible to obtain a constant source ot Kontgen radiation, 
end as such experiments as those in question involve exposures 
cf several hours, a comparative mechod was adopted, һе 
secondary radiation excited in two similar plates — was 
measured, One, the standard plate, was screened from the ravs 
continuously falling on the plate under examination, except at 
the moments when the secondary radiation from both plates 
жаз Observed. "Thus variations in the ratio of the secondary 
rays from the tresh plate and the trial plate are a relative 
measure of the effect of the prolonged exposure of the trial 
plate. The intensity of the secon.ary radiation was measured 
by the ionisation leak produced in an eléctroscope. The observa- 
tions were made on iron, lead, nickel, zinc, copper, and 
cluminium, both with unpolished and polished surfaces. The 
experiments on unpolished possivie 
excepuons of 


failing-olt 


plates show, with the 
copper and aluminium, a decided 
in the power of giving secondary radiation. ‘Lhe falhng- 
off is temporary, aud disappears if the incident rays he 
stopped for а short time. With polished plaies the 
effects are distinct only for iron and lead, and here, in- 
stead of fatigue, the secondary radiation rises to a maximum 
after an hour or two. The above experiments were in air; 
hydrogen seems to prevent change in activity, but coal gas be- 
haves lixe air. The probable explanation of the results is 
that the fatigue is caused by changes in the gas on or in the 
plates. 


Effect of Magnetic Field. оп Resistance.—A theory of the 
eflect of a transverse magnetic field in increasing the resistance 
of conductors was given by J. J. Thomson in 1902. He assumes 
that the electric current is carried by free corpuscles, which, 


when no external forces act, are in motion in all directions, like 


molecules of gas in the kinetic theory, collisions taking place Ъе- 
tween corpuscles and atoms. An electromotive force produces 
a drift of the corpuscles, which is the current. A transverse 
magnetic field affects this current by altering the number of 
collisions, and at first sight appears to increase the current, 
or decrease the resistance. But by assuming that the collisions 
between corpuscles and atoms are strongly intluenced by the 
electric charges carried by the corpuscles, J. J. Thomson showed 
that the increased resistance observed by actual experiment 
could be accounted for, In the Physical Review for May. Е. P. 
Adams shows that there is another way of accounting for the 
increase of resistance observed, and this is by assuming that а 
magnetic field produces a rearrangement of the atoms of a 
metal, In this case no assumption introducing the attractions 
between atoms and corpuscles need be made; but it is found 
that to fit experimental facts it is necessary to admit that 
the change in molecular configuration arising from the applica- 
tion of the magnetic field produces a diminution of the average 
time between two collisions of а corpuscle, For the ordinary 
para- and dia-magnetic metals, tor which the magnetic sus- 
ceptibilitv is constant, independent of the strength of the mag- 
netic field, this change in configuration must be supposed to 
increase with the magnetic field; so that, as these metals show 
an increase of resistance with certain values of the field, it is 
to be expected that the resistance will continue to increase as 
the field is increased to any extent. This is the result obtained 
by experiment, With the ferro-magnetic metals, which show 
the phenomenon of magnetic saturacion, there is a limit to the 
change їп molecular configuration, ard this fact is shown in 
the paper to allow a term in the equations to. become pre- 


dominant and produce the decrease. in resistance in high fields 
as found experimentally. 


Continental 


An Electrostatic Tclephone.—Referring to the '' speaking con- 
denser” recently described by Argyropoulos and Deprez, Н. 
Abraham describes in the Comptes Rendus for May 27th a 
modification of it, which he calls an electrostatic telephone. 
The receiver is a piece of aluminium foil mounted on a sheet of 
gauze. Ап insulated metallic dise is broughi as near to the 
aluminium foil as possible, and this ''condenser"' is charged 
to a difference of potential of 1,000 volts. Under these circum- 
stances the insirument is very sensitive to changes of voltage, 
and gives a sound when an ordinary telephone ear-flange is 
attached to it. An alternating P.D. of 0005 volt is about the 
smallest that will produce an audible note, but the sensitiveness 
may be increased by transforming the incoming current or by 
resonance. ‘This, however, is limited by the circumstance th. 
the primary must be shunted on the line, and the square root 
of the ratio of capacities governs the limit. ln any «ase, it 
15 certain that in its present form the electrostaiie telephone 
cannot aspire to а rivalry with the electromagnetic telephone. 

New lons from Flame Gases.-—-In the Comptes Rendus for 
May 27th, M. de Broglie describes some new heavy ions which 
сап be obtained from flame gases. 


The particles аге “neutral 
centres” as they issue from the gas, but they can be charged 


by radium or Röntgen rays, and then they become heavy jons 
of very low mobility. The gases may also be highly ionised bv 
bubbling them through waier. The new ions are so large tha. 
trey are arrested by cotton wool, They are destroyed hy heat, 
and disappear spontancouslv if lett to themselves. All these 
properties were demonstrated by the ordinary methods. The 
gases were first taken through a cylindrical condenser of hiv 
capacity in order to arrest all the ordinary ions. Then they 
passed through a glass vessel with thin walls, in which. the 
neutral centres were ionised by Rontgen rays. Care was taken 
to prove that these rays did not act without the presence of the 
neutral centres. Finally. the heavy ions were sent through 
another cylindrical condenser of great length, in which their 
mobility was determined. ‘This was found to be of the огде; 
of 0'001 cm. per second for a voltage gradient of 1 volt per cm., 
when the iomsation was carried out by means of radium rays. 

Nature of Electrolytic Ions.—1n the Bulletin of the French 
Physical Society for May 17th there is a note by Jean Perrin 
on the transport of ions and the existence of hydrates. He 
points out that the prevailing notions on the actual part played 
by water in the constitution of ions are very vague and uncer- 
tain. It is pretty generally agreed that when a molecule соп: 
tains water of crystallisation, that water is distributed between 
the two ions formed from the molecule, and each ion formed is. 
generally speaking, attended by а соге of water molecules. 
“оте light is thrown on the constitution of hydrated bodies hy 
studying their absorption spectrum. Gypsum shows the five infra- 
red absorption bands of water, but brucite, a magnesium hydrate 
of the formula Mg(OH),, does not. The significant difference is 
that gypsum contains the water molecules as water af crystallisa- 
tion, whereas in brucite the hydroxyl is chemically combined 
with the magnesium. The author inclines to the opinion that 
there are no “hydrated ions” properly speaking, They hold 
water molecules as a crystal holds water of crystallisation, for 
purely structural purposes. There are no “molecules” in a 
solid or liquid metal either, and there are no molecules corre- 
sponding to the eight known crystallised amalgams of potassium. 

Resistance of Silver—The idea put forward by Clausius, that 
the resistance of all pure metals at the absolute zero of tem- 
perature is zero, cannot be regarded as much more than a clever 
guess until some new material has been accumulated. Тһе 
results so far obtained are not sufficiently numerous or con- 
cordant. G. Niccolai has carried out an extremely careful series 
of measurements of the temperature coefficient of the resistance 
of alumimium, silver. iron, magnesium, nickel, gold. leaa. 
platinum, and copper, in the purest state obtainable. He com- 
municates his results for silver to the Affi dei Lincei for May 
Sth. The measurements extended over an enormous range com- 
prised between the boiling point of liquid air and the melting 
point of silver. Some of the results may be quoted :— 

- 189-0 


~ 


417 403 1507 
— 175-2 498 101:0 2104 
— 1243 756 300-0 3259 
- 499 1220 


400-2 ‚ 3800 
The curve of resistivities and temperatures is indistinguishable 
from a straight line. 


Wireless Telegraphy.— The Reriew of the liver Plate states 
that the Uruguayan Director of Posts and lelegraphs has made 


arrangements with the corresponding department in Buens 
Ayres, relative to the definitive bases of the ad re ferendum 


convention, drawn up in the international conference at Berlin 
between the Argentine and Uruguayan delegates, for radio 
telegraphic communication between this capital and the city о! 
Montevideo. In accordance with this convention a wireless 
telegraphic apparatus will be installed at the Cerro, Uruguay. 
with a power of receiving or transmitting messages with n a 
300 mile radius. 


This station will be in intercommunication 
with one to be established in Buenos Ayres. 
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^ ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staf, and 
is strictly copyright.) 


Specifications Published June 6th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
"1906 Patents 


12.821. B.T-H. Co. (4.E.(. Со.). | Methods of suspending 
the conducting-wire of electric railways and the like. This 15 
a variety of catenary suspension designed to maintain the work- 
ing conductor truly parallel to the rails at all temperatures. A 
number of suspension wires are interlaced, and the conductor 1з 
supported from the lowermost portions in such fashion that all 
points of support are equidistant from the rails. Three claims, 
five figures. 

20.210. LEDERER. Supports for metallic filament for electric 
incandescent lamps. ‘To prevent the trouble known as "trit- 
ting," the metallic supports for a metal filament are coated with 
an extremely thin liver of а compound, preferably oxide. of 
the metal ot which the support is composed. One claim, three 
figures. 

20,463. B.T-H. Со. (4.E.G. Co.). Electric arc lamps. This 
is a device for the prevention of flickering in flame are lamps 
due to air currents. The upper electrode is made of wrought 
copper, and is saucer-shaped, the concave side facing downwards. 
A number of perforations are made through this, so that the 
draught passes in part through these, and tends to hold the arc 
central. Two claims, one figure. 

28.897. Cowper-Co_es. Electro-deposition of iron. Iron 
suitable for the production of tubes, sheets, or wire, with a 
bright, smooth surface, is deposited from а solution. which is 
maintained charged with iron oxide. The solution contains 
20 per cent. of sulpho-cresylic acid saturated with iron, and the 
current density is 100 amperes per sauare foot of cathode sur- 
face. The voltage is 3°25, the distance apart of anode and 
cathode 4 inch, and the temperature of the electrolyte 15 main- 
tained at exactly 70° C. Two claims, no figures. 

11.462. Zawr. Electro-magnetic power transmission apparatus. 
This specification is published in full on page 1001. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear їп our 


next issue. 
1906 Patents 


SPOONER (('ox) Speed indicators. 

Јонххом. Dynamo-electric generators. 

BritisH THomson-Hovuston Co. (General Electric Co.). 
Electric motor control systems. 


4.098, 
6.858, 
9,112, 


11.652. Вснот. Electric batteries. 

11.667, OPRENDEK & Porrak. Electrical switches and fusible cut- 
outs. 

11.757, Hayes. Vertical steam generators. 


WARWICK MAcHINERY Co. (General Electric Co.). Govern- 
ing mechanism for elastic fluid turbines. 

HapFIELD. Manufacture of magnetic material. 

Yarrow & Co. (Botton), Yarrow, & HaworrH. Joints 
of pipes and mains. | 

LEVANTIN. Steam turbines. 

Justice (Deutsche Gasglihlicht ДЕР Сех. 
Electric glow lamps. 

CowrER-CorEs. Process for inlaying, ornamenting, and 
case-hardening metailic surfaces. 

British THomMson-Hovuston Со. (General Electric Со.). 
Control of dvnamo-electric machines. 

Brown. Electric telegraph apparatus. 

SPENCE. Electro-magnetic friction. clutch reversing gear. 
WERNER. Drawing and like stands and tables. . 
BIcKERTON, Rosson, & NATIONAL Gas ENGine Co. 
producing plant of the suction type. 

PorrARD. Gas engines. 

BnaNczik. Calculating rules and the like. 
British THomson-Houston Со. (General Etectric Co.). 
Electromagnets. 

Harkis. Electric measuring apparatus. 

Bovrp. Joint boxes, fuse boxes, switch boxes, and the 
like for telegraphic and other electrical cables. 
Warwick MACHINERY Со, (General Electrice Co.). 
Governing mechanism for turbines. 

Krr^uvM. Dynamo-electric generators. 

BrittsH THomson-Hovuston Co. (General Electric Co.). 
Electric transformers. | 
Detany. Telegraphy. 


11,858, 


11,974, 
12.033, 


12,087, 
12,325, 


12,452, 
12,497, 
12.500. 
12.686, 
15.1.51, 
13,703, 
13.783, 
14.142. 
14.559, 


14.592, 
14.911. 


16.560. 


16.729, 
16.895, 


17,139, 


(Auerges.) ). 


Gas- 


17,561, British Тномѕох-Носѕтом Co. (General Electric Co.). 


Systems of electric distribution employing transformers 
and controlling apparatus therefor. 

18,725, Srrovse. Mechanical stokers. 

19.520, Hatt-Brown. Internal combustion engines. 

19,762, Marner. Tramway point and operating 
therefor. 

20,599, PowLes & Moore. Form of galvanoscope, galvano- 
meter, or sinule needle instrument. 

20,867, Linnpsay & Век кү. Compensating. flexible, and bal- 
anced pipe coupling for steam and other fluids. 
22.6284, Lake (Alectrie Boat Co.). Means for supplying fuel 

to internal combustion engines. 

22.752, Connon & Stwusrss. Electrodes. 

25,456, UNswonRnTH, Gipson, & Lecoatr. Electrical bolt for 
railway carriage doors and other doors and windows. 

25.675, GOHRING. Drawing apparatus. 

25.994, Колкі. Process for the soldering of incandescence fila- 
ments of electric incandescence lamps to the conducting 
wires. 

26,148. Stemens Bros. Dynamo Works, Ltd., JENKIN, & Lyparr. 
Controller systems chiefly tor electrically propelled trains 
or vehicles. 

26,174, Campo. Frictional driving-gear. 

26,697, Boorman. Unchokeable petrol jet for internal combus- 
tion engine carburetters, 

26.910, Encar. Steam boilers. 

26.993, LEHMANN. Clutches. 

28.025, BritisH Тномѕох-Носхтох Co. (General Electric Co.). 
Locomotives. 

29,251, HuRLEBUsCH. Portable gas plant comprising combined 
vas producer, purifying apparatus, and gas engine. 


1907 Patents 


508, Warp. Pistons for high speeds. 

596. CowpeR-Cores. Electric furnaces. 

929, Krestner. Centritugal fans. 

1,904, FELTEN & GviILLEAME-LAHMEYER 
Safety devices for lifting appliances. 

1,135, Brown. Change-speed gear mechanism. 

1,154, Witkixson & Ettis. Preparation tor perfecting com- 
bustion and rendering coal smokeless. 

2,099. RiscHMUrL.LER. Turbines. 

2.158. Ніввекр. Coin-freed meters. 

2.169, Becker. Car frames. 

2.1/0, Becker. Steel underframes for cars. 

2.803, RErsHuorr.  Rheostats. 

5.588, Dove-SmMitH & Laver. Anti-friction bearings for end- 
thrust and foot.step bearing purposes. 

3,762, THomas. Tool for boring metal shafts and the like. 

4,179. Восн. Limit gauges. 

4,448, Cozens. Oil caps of axle journals and the like, and to 
the keys for turning same. 

6,001, BLomen. Arrangement in pressure reduction valves with 


mechanism 


WERKE  AKkT.-GEs. 


diaphragm. 
7,861, WrNNsTROM. Jewelled bearings for electrical and other 
instruments. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 
2.750, Von ZWEIGBERGK. Motor starting switches. 
2,751. Von ZWEIGBERGK. Controllers tor cranes and the like. 
9,924, Astruc. Manufacture of metallic conipounds. 
9,991, ErrLiorr. Multiple sockets for incandescent lamps. - 
10,308, Saporus. Rotary engines. 


10,530, LarrrrE. — Automatic starting devices for explosion 
engines. 

10,709. Braun. Electro-magnetic brakes for railway and other 
vehicles. г 

11.270, ЕнкнАвт. Elastic fluid turbines. 


Prepayment electricity meters. 
Friction couplings or clutches. 
Electrie motors speci- 


11,383, BAUMANN. 
11.407, DaiMLER-MoToREN-Grs. 
11,594, ALLGEMEINE ELEKTRICITATS-GES. 
| ally adapted for rolling-inills. 
11,716, Stemens & HALSKE Akr.-Grs. 
mass for tungsten compounds. 
11.717, Siemens & HALSKE AKkT..GEs. Manufacture of incán- 
descence electric lamp filaments of tungsten or allovs 
thereof. 


Manufacture of a plastic 


Expiring Patent 


The following patent expires during the current week, after a . 
life of fourteen years :-— EN 

11.973. June 17th, 1893. SiEMENs Bros. & Со. & ORACH. 
Electrolysis of water. А voltameter of simple and mechanical 
construction is described, and stated to have low internal resist- 
ance and freedom from short-circeuits. The containing vessel is 
of cast-iron, and jacketed to prevent loss of heat. The electrodes 
consist of two annular concentric iron shells, separated by a 
diaphragm of iron gauze, which is suspended from the cover of 
the containing vessel. A solution of caustic soda is used, and 
arrangements are provided for drawing off the gases. 


| 
| 
| 


ч 


чь 


т кее аа 


ee — этч 


1018 


ELECTRICAL ENGINEERING 
STOCK AND 


JUNE 13. 1907. 


SHARE LIST 


| DIVIDEND M ISE OR Int OR 
E AMOUNT Pav. „лоск FALL AMOUNT pc Stock VALG 
> б. ок į , | EXCHANGR SINCE NAME. or AED: EXCHANGE | sixce 
SHARF. = lnterim, p Rid Snunaur.| * = Interim. Qvoration,| Last 
ЕК. WEEK, 
1905 | 1906 505 
ELECTRIC SUPPLY, £ a City of Birmingham Trs. Co, 4; = Pu 
Bonrnenionth & Poole E. 5. Со Lal 10 7 np | 10—11 +h Ist Mort. Heb... мазын e| 100 4 985—101 
Do. 44 Cum. Pref , Зе 10 44 4/6 uj —10j Dublin United Trams Со. ыш... 10 6 14 
Do. 6 Сиш, Second l'ref, ses] 10 6 o- [204-3 Do. 6% Pref р. 0 6 13— 
Do. 4)  Debenture, Wed, Stock 44 | 4&7 | 101—104 Hastings & District E. Tr. Co. Db. ...| Stock 4 rat 
ШШ. 9 UNA Co. “Ld. Н d 5] А 41—5l l. of Thanet E. Tr. & L. Co. Cw. Pf UU 5 5 iur 
‹ st Deb, Rede... Stock 4 "E 99 4” De CUT Seon) . TN 
Dro и & Kensington E. e Co., "Ld. 5 10 10/ cd d s s e : ur ийла pk 4 8—73 
ро ; Cum, Pref.. 5 7 7 (- 74—54 London Street VET Wien i MUN ? e ut E 
Central 1 S. Co.. Ltd, зат. ‘Db. Stock 4 iX 99—102 xd| +1 London United Trs., 14 One Pt... M 10 “5 TES 
Ch. Cross. WwW. E. &t City 1. х. Co, Pra 5 5/- 3-4 Do 4 ist Mort es Red in ee St : 11—54 
Vo. 3 Cum, Piel, орао 5 4h | 9/3 i~i} Manx Electric R. Со 51: б, PEL] о : мс. 
Do. 4. Deb, е Stock 4 а | 90—o Do. 4l Ist pur ar M PUT HE Же icd 
Do." ce Umleriaking, ма Cn. Pf. 5 4] 9/3 31—1 Metro ht: ll Lid., Def.. “ = а 
к Eleetrie Ni "TM Co., Lud. ... 5 ° 2438 34—4 Do ES Cain ЦИА Mi iu | P Had 
UN MELIUS Stock 4 ake | 103—108 —1 i doa S Ra oad 
ay P n Co., Ltd, | и th 9} -10 =t ud ee E Co. iu. is. i i E N 
By Оа каи эы Ка б 15/. | 1104—12 Sew Gener: : 2—33 3 
bo. 5 Deb. о | Stock 5 5*5 кос North M ue Sb Tr { тз С ө 8 = Е, 
е ие Stock 4h | az | 97—100 Do. 3h; Mort. Deb. мышын 10 | 5 oy 
Vo ) ү D L ) ө (] mit г. % г. M “ae ы Я А Sov ererersereccves oiu 
Do. n. CE P. Dis, Co (£5 pai ) Е М Ne ME Foes Eleetrie Traction Co. Ltd. 1 4 aca 
County of London Elect. D Co. Tid. 19 2 10/- 7 — s} Do. 4} PUE рын риа St i —{ 
pui ee лу у Provincial Tramways бө. Ltd. шошо] 10 tu ы. 
Do. 4) Stal Deb, D Stock 4 nu Qd Do. 6% Cum. Pref. 10 104—114 
Edmunson s Electricity € aw. nd 5 A y uc South Met. Elec. Trams & Ltg.Co. Lil. 
Do. 6: Cmn. Pref, dg 5 M al. 11—21 a ral UE Prov. Certs. (15/- paid) 1 $t—14, 
Do. 44 | Ist Mort, Deb, Bei... Stock 4} "no TÀ 4 E P n А ге АКК КЕТО Stock 59—56 
Folkestone |, лее. Supply C о., Ltd. 5 п} 54 И 44-253 Y ка т z Trs. 1st Mt.Db. Ra. 100 6—90 
Do. 5' Cum. Pref. . 4 ' 9i Ч | pi uir lire So nest Fey, Elec. oe 5 14—18 
Do. 44, Ist Deh, е Stock R a ie о. лип. Pre РТИ 5 24— 38 
Hove Егете Lighting cs с к ab | abe ж, +1 Do. 4b: lat Deb. Red os Stock 90— 94 
TJ. ot Wight E. Т, & P, Co , Db. Ка... Stock 4} 4h. 94—97 TELE 
Kensington & Кп: daw id ;e ЕТ. Со. à 10 10/- ` 84—9} GRAPH AND TELEPHONE 
Ж & Deb. Ret, Stock 4 4 07 —100 Anglo-American TETTEI Со. Ltd.| Stock 012—044 
us Ung Hill E. L. Ск Dh. TM Stock 4 4° 100—103 +1 Do. 6% Pref. Ord. sene Stock 105-105) is 
London ee CU Ie Supply Corporation 3 4 2/44 14—7i Do. Def. Ord. wet Stock wgw + 
Do, 6, uec PR PON DN DNUS 5 6 8 | 4g—5 Commercial Cable Co., 47; Deb, Red. Stock wou -. 
ро. 17 Ist Mort. Deb. Red , Stock 4 4° 95-—U98S Direct Spanish Telegraph Co. Ltd. 5 34 4 
наа, Flee. Snpply Co., Ltd. ò 10 х эр Ро, 107 Cum. Pref, ................. ә s 
“ш 44: Com. Pref. uuu 5 4h 2/3 44—54 Do. 44 ^, Debs. 50 100—103 
р H^ Ist Mort. Deb. Redo... Stock 4} AV. | 105--109 Direct United States Cable Co. ltd. 20 151—151 ~} 
о. 3À Mort. Deb. Red. Stock s4 yi $%-93 Direct West India Cable Co. Lta., 
Midland E Corp. for P. Dist Ist Wt. Di |тоо & 500, 4j qi? 05—98 147; Reg. Debs. Red. 106 9 
Newcastle & Dist. E. L. Co., £9 pmd Шш A И i Eastern & S. Africa EE 100—102 
Do. 415 Mort Del i pan | D 4/0 9--10 stern African Lid., 4 “Mt, Deb, 100 95—101 
РА ort Deb. Red ............ Stock | 4) 44 7. | 100—103 Do. do. (Mauritius Sub. ) 24 98—100 
ewcas е-ироп- Tyne Elec, Supply. ) d м? "lem Enstern Ext. S Pees - 10 131—131 xdi -1 
n. 5 Pin. 18/- paid ., 55 — paw 2—3 Do. 4% Mort. Deb. Perp. ............| Stock 1044-1004 
о. 5% Pref (fully paid) "PC 5 | 5 HIA 3—0 Eastern Telegraph Соз seiis 1 Stock 137— 42 
MS 10/- Pm 4/- paid РОО 5 er 9:024 11—? Do. 34. Pref. ооф фео оро ооо она чонова чое Stock "вее. 
otting Hill Elec, |, ty. Со. Ltd.. 10 | d 9. 12—13 Do. 4; Mort. Deb. ........ Un | Stock 1044—106 
Oxford E oe Co., L td. 5 - pia 6—64 G. N. Tel. Co. (Copenhagen) ........... 10 84— 30 à 
Do. Deb. Red.. Ў Stock | 4 4 06 — Us Indo-European Telezraph Co. Ltd... 25 56—58 
st Janes aul Pall Mall E. L. Co. La. › | 12} pja TET Marconi Wireless Telegraph Co. Ltd. 1 p= 
D Non-Cum, Pref... 29 " 3/4 64 —14 National Telephone Co., Ltd., Pref,..| Stock 108—110 
о. 8y Deb. Red, ccc, Stock | 3| 3h. 85—93 Do. Deferred... кшн] SOCK 105—107 
TE Mkt. Elce. Sup. Co., Ltt, 9 y 4 4j- 1-2? Do. 0; Cum, 181 Pret. TO MERGE 1 11}—13} 
о. 47 Deh Red ee. Stock | 4 "E 740-195 Do. 6. , Cuin, 2nd Рге(,............... 10 10— 142 
Bouth London Elec. Sup. Corp, Ltd. 5 4 4 23 =} Do. 5: 3rd Pref. .., SPORE 5 5j, na 
pu rs e L. & P. Co.. 1 | 21 (мі, $-} ve y Deb. Кеа , ан. BLOCK УИ 
Cum. Pref. ee. RUNE 1 n 54 1-1 o. 47 Deb, Rel Stock 100— 10: 
Do. 4) Slat Deb. Reg _............... Stock m 4i ^ dc West Afri an Telegraph Со, Lid. Mi Rer prse 
Urban Klee m н i р ) i 2 10 10—10} xd 
rban Blee. Supply Co, Ltd. a... 5 5 Sle 11—24 Western Telegraph Co., Ltd.. 10 13 
Do, 5 Cun. Рге(,..................... 5| 5 hi. 2—3} Do. 4% Deb, aossen. Stock ш. 
WA 4. nie Deb. Red ...... Stock 4} 4r o4 — ө Е чш 
estininster Elec. Sup, m Ltd. 5 13 Giot TR 
Do, 41; Cun, Pref... 5 5 2/3 "min MANUFACTURING 
Aron Electr icity Meter Co., Ltd.. 1 1—4 
ELECTRIC RAILWAYS. Babcock è Wilcox urd. Sl i i4 
Baker St. & Waterloo 47 Pepe Deb.| Stoek ` 4 4°” 90—95 i cox, Ord. 8 res, #1 paid 1 314—4 | 
Central Loudon ......., ..... Stock © 4 4? 10—19 Do. 6% Pref, £1 раі.............. ... 1 l5 lu | 
Do, 47 Preferred... PURA Stock 4 4; ТЕТЯ Brosi Insulated & elsbyCables, Lá. 5 04—94 - | 
Do. De ferred.. ОА DCR 4 47 И Do, ‚ Cum. Pref, ,.... Vise 5 DU | 
Do. 4 Debentures., 4 | Stock 4 4 {улс Do. 4 Ist Mort. Deb, Red. ..... | Stock 102—105 | 
Ch. Gros Kust, & Hamp. Pp. Db... Stock 4 A^ S385 vM Tunomson-Houston Co., Ltd | 
City and South London Cons. . ‚| моек 14 2} m 40 mE o Ist Mort, Deb, Red... ..... Stock 92—96 
ро. 4» Perp. Deb. ,.................... stock 4 (d^ 102 We -1 Britis М estiughonse Elcetrie Ми. 
Бо. 5. Регр, Pref, 181 e| Stock 5 B TONO Co., Ltd , 6; Pref. п... ses 5 1—14 
Do. 5;Perp. Pref, 1894. ШШ] Stock 15 „ [its По, 4". Mort. Deb. Red... Stock 63—67 zi 
Uo. 5. Perp. Pref. wor | Steck ^05 bo р-з io Kieetricul jo ETE M 2 1—4 | 
Great, Northern & City Pref. "А", j| 4 С ds эү Do. 6. Pref. ..... 9 1—1 
Gt. an Pieeadilly & Brompton 10 , 4 4/-* 6-- D ai шы Debs. ii MA “(оек SS -M p 
Do. 4, Perp. Deb. ....... e| Stock ! 4 4/ g; 6$ Do. 44 Perp. ?nd Deb, ............| Stock 193—7 
Mersey р cons, EN Ae убы С. Sine n As Ve 2 Callender's Cable and Const. Co., Lil. ; 10—11 
\ ро. 37 Perp, Pref, Red.. eee Steck | — is run n A poc decane ОТУРУУ is : 1—04 | 
Коп еа аа toek d " i алы» о. st Mort. Deb... Stock teo} -108 
Do. 3) Preferenee, Lui sess. Stock | a a “ а -2 Consolidated Electrical Con Ltd.. coe | 
Do, 3) A" рге. муллы. Stock А sio d тр ооо шаси enm 1-2 - 5 
Do. 34 Convertible Pref. ........ Stock | si И T3— T8 Do. lst Mort, Rey t, Deb. we oe 00 È 10% tio — (00 | 
Metropolitan District... uou Stoek ~ бз P m Dick, Kerr & Co., Ltd.. азау: 11—10 i 
Do. 6. Perp. Deb. „а. | Stock 6 6^ 130 13: -1 Do. 6°. Cum, Pref. . 1—1} 
De. 4% Perp. Deb, a. asee] Моск 4 ү ue cu Do. 43: Deb. Hed wees Stor 102—105 
Do. Extension Pret (5^, wc. е is E 7 ui к & Swan United “ A.U £3 parl : il 
Ass. Ext. Pf, Guar. by U. E. Rs. Coll stock = „ en А 9 do. (ш ТҮШ : 942 
Underground Elec. «on s Co б : 3. ee zm ро. HE Deb. Red, А ыз. Stock 4 RC 
London 5. Piotit Suny. Sec. Notes Various 5 ne 10—73 xd bo. 2nd Deh. Red, hax add EO RS VE Stock 5 0—92 
ЕИ оой Stock 3 um 10—73 x Blectvie Construction Co., Ltd. ...... са 4—0, 
Wuüitegiapel and Bow 475, Deb. ........ | Stock 4 d 106 = Do, Cum, Pref. . 7 1i —3 
o —109 General К Лее, s Ltd.. 5 "Chim. E М si - Oh | E 
o. 4^, Ist Mort. Deb, Red ........ Stock | — 4 wa 
| ELECTRIC TRAMWAYS. Heuley' T T.) Tel. Works Co., Lul. 15 Wye? 
Ee Elcetrie Tramways, Ltd. ....... 1 5 1/ 1—1 р. 335 UH Рег... 4h 34-7} 
). » Cin Pref ee ' * UN Te 0 ТЕ 7 1st Mort. Deb. @ { ү 
Do. 4р Deb, Kel, ip a S tl. #—1 1.Ң„.&с. Р. Co., Ltd Red” p 4 ord д 
B tesoros i.a Dos Stor k 4 4h 94- 99 "92099028 PO ова оовца о rey: 10 1: $16 | 
“rin, È Mul. ‘drs. L4. ist Db. Ка. | Stoek Р ns mp: Do. 47 Deb. Red ЛУК Der 4 as—]00 
НЕГ Г Ieetrie Irae tion Co., Ltd. . 10 | T. А 29 Tel. Const, & Maintenance Co. 29 15 39 82 -4 
Do, ,Uunt, Pref, ee 10 к » Н st 7 Do. · Deb. Ваз. Red 5 a s 
һо, h Pere. Deb. рК D. g о odd - White i. G TR beet. e i иген 
r Olio Ss de АНЬ Stock 5 ne li )&C€o., 6! Cun, Pref. . > ө\— 10 
e сл рын к Pars | 00.104 _1 wW Mlans& Robinson Ord. Shres £ ' m- 
"e semen $ TS Spaid — 11-1 
ut fw гапыдан Trs, Оо, Cum Pf 5 10 Se i Do, 6% Cum.Pref, ,£5 ts as 8 1-4} 
а асыр = une | DANN De, Ist Mtg. Dob, 4, Red. му... ки si b 


For LOCAL NOTES, &c.—See рр. 


1019 to 1024. 


] 
| 


JUNE 13, 1907. 


// 


ELECTRICAL ENG!NEERING 


1019 


р LOCAL NOTES 


j ABERDEEN: Underground Telephone Wires. Тһе Streets 
~ and Roads Committee have advised, and the Council have 
decided, that consent be given to the Postmaster-General for 
the placing of underground telephone lines in the city, subject 
to certain restrictions. 

Tramway Accounts.—The total number of passengers carried 
during the past year has been 16,868,531, and the car mileage 
1,529,082. ‘Che receipts per car mile were 1l 2d., as compared 
with 10°9d. during the previous year. 

ASTON: Proposed Tramway  Extension.—The Town Council 
- have adopted a resolution to the effect ** That, in the opinion 
ү of this Council it is desirable that representation should be 

made to the Board of Trade as to the necessity ‘of reconstruct- 

ing and electrically equipping the line of tramways between 
the Villa Cross and Soho Road, so as to afford facilities for 
through traffic from Handsworth, through Aston Manor, to 

Gravelly Hill, Erdington, and the east side of Birmingham. 

The Electricity Department has made a net surplus of £668 
during the year ended March 3156, as against a loss of £762 
during the previous year. 

BANTRY (IRELAND).—The electric lighting scheme for this 
town is being proceeded with, and Messrs. Coughalan and Co., 
Cork, have received permission from the District Council, 
subject to the approval of the County Council, to enter upon 
the streets for the purpose of installing the electric light in the 
houses. 

BLACKBURN: Annual Report of Electricity Department.—: 
This report is to hand, and we note that the nett profit during 
the past year has been £1,528. The total number of units sold 
was 5,685,000, or more than 351,000 more than during the pre- 
vious year, while the maximum load recorded 2.930 kw. 

BOURNEMOUTH: Annual Accounts.—During the past year 
1,877,803 units have been generated; the total cost per unit, ex- 
elusive of capital charges, is ‘9903d., as against 1:054. during 
the previous year. Тһе tramway undertaking report shows that 
the receipts amounted to 11°70d. per car mile, and the working 
expenses amounted to 728d. per car mile. The total car miles 
run were 1,/65,089, and the passengers carried, 13,503,610. 

BROMLEY: .L.C.U. Supply Bill.—The Urban District 
Council have appointed a sub-committee to watch the interests 
of the Council in the matter of the above Bill, which has now 
been read a second time in the House of Commons. 

COLCHESTER: Annual Tramways Heport.—The car mileage 
during the past year has been 353,331, and the passengers 
carricd 2,514,589. The average receipts per car mile were 
2-724., and the net result of the years work is a deficit of 
£2,098. 

CROYDON: Tenth Annual Electricity Report.—This report 
1s to hand, and shows that during the past vear 6,027,338 units 
were generated, and 4,956,857 units sold. The total maximum 
demand recorded was 5,581 kw., and the capacity of the plant 
installed 5,750 kw., so that the load factor was 16°66 per cent. 
The efficiency of distribution was 828 per cent., and the price 
for private supply 58d. per unit. The net surplus on the year's 
working is £8,927. : 

The total revenue of the tramway undertaking for the ten 
months has been £62,075. Deducting working costs, left a 
balance of £20,695, and making further allowances for interest, 
depreciation sinking fund, &c., left a net balance of £9,053. 
During the ten months the trams carried 13,514,918 passengers 
at an average fare of 1084. per passenger. The net surplus 
of £9,053 is to be carried to a reserve and renewal fund. 

DERBY: Tramway Improvements.—The Tramways Com- 
mittee have decided to construct a short length of interlacing 

lines in the Wardwick, instead of double lines. as originally 
imtended. They also recommend that a sum of £550 be granted 
for lowering by 1 ft. the roadway under the Great Northern 
Railway bridge in Friargate, to permit the use of double-deck 
cars сп this route. 

IDUNDEE: Electrical Undertaking Accounts. —Тһе accounts 
of the Electricity Department for the past year ending April 
ЭО са, 1907, are now completed, and show an income from all 
seources of £31,109, while the working expenses amount to 
£513,945. This leaves a gross profit of 17.166, and with this 
largze profit on their electricity undertaking the Committee 
have decided to take the advantage of decreasing the capital 
debt, апа to this end have transferred the sum of £6,736 from 
the capital account to the revenue account, which with interest 
zaamad sinking fund amounting to £9,782, leaves a net profit for 
the year of £914. The units generated amount to 4,564,721, 
za. ra З merease of 600,000 over last year, while there is а corre- 
spon ding increase in the units sold, which this year amounted 
tern „008,415. 

E ASTBOURNE: Annual Accounts.—The annual report upon 
the electricity undertaking is to hand, and shows that the 
totz Ё connections amount to 2,709 kw., the tota! plant capacity 
1,200 kw., and the maximum demand recorded 972 kw. The 

1«»«-zal factor for the усаг was 13°45 per cent., the total units 
«r«-rzx«-rFated were 1,515,154, and the total units sold 1.146.565. 
"Јр е works cost per unit. sold was 1'45d., the total costs, ex- 
«-1 заза ve of capital charges, 1:98d., and the total cost, inclusive 


of capital charges, 423d. per unit. The average price charged 
per unit was 49d., for hyhting 53d. per unit, and for power 
24d. to 1d. per unit. 

ERDINGION: “ramway Agreement.—The Tramways and 
Electric Light Committee have adopted the scheme submitted by 
the Aston Manor ‘Town Council for electrically lighting the 
district of Erdington, and have authorised them to proceed 
with the scheme at once. ‘They have also arranged terms with 
the Birmingham Corporation in regard to the receipts, working 
expenses, hire of cars, &c., in the district of Erdington, as 
given below :— 

(1) The whole of the receipts taken in Erdington to belong 
to the Erdington Urban District Council. 

(2) Erdington to pay to the Corporation a sum per car mile 
equal to the average rate over the whole system of the Birming- 
ham Corporation during the year ending March 3lst, 1908, for 
every car mile run in Erdington, the sum so charged not to 
include the cost of current, maintenance of permanent way, 
Erdington maintaining its own permanent way and supplying 
its own power by arrangement with Aston. 

(3) Until the actual amount of the working expenses per car 
mile for the whole system 15 ascertained, the Corporation will. 
deduct from the receipts in Erdington the sum of 5d. for every 
car mile run in Erdington, and the balance of the receipts to 
be handed over to the Erdington Urban District Council 
monthly. The final adjustments to be made at the end of the 
Corporation's financial year. 

(4) Erdington to pay to the Corporation for the hire of cars 
at the rate of £60 per car per annum for the number of cars 
required in ordinary service, nur 20 per cent. for spares. If 
extra cars are provided at holiday times or on other occasions. 
for special trathc, Erdington to pay to the Corporation at the 
rate of 105. per car per day for same. 

(5) Agreement determinable on six months’ notice by either 

arty. 

T ERITH: Annual Electricity Accounts.—The fourth annual 
report is to hand, and states that during the year experiments 
were made with ''tantalum"' lamps, but the results were not 
good enough to justify the use of this lamp for street lighting. 
‘The capacity of the plant installed is 1.550 kw., and the maxi- 
mum load recorded was 7CO kw. The increase of connections 
during the year has been equivalent to 14,798 eight candle- 
power lamps. The load factor of the station has been 17'99 per 
cent., and 1,102,740 units have been sold at prices ranging from 
13d. per unit to 54d. per unit. The works’ cost per unit sold 
was 1'1097d., and the total cost, exclusive of capital charges, 
was 1`544. per unit. The net result of the year's working is а. 
loss of £68 1з. 7d. | 

GLASGOW: Tramways Annual Report. —This report has now 
been issued, and shows that the average track mileage opem 
during the year was 1685 miles of single track, the car mileage 
was 20,550,567, receipts per car mile 10°46d., passengers carried 
224,065,098, an increase of over 16,000,000. During the year 
73 miles of additional route have been opened for traffic. Mr. 
James Dalrvmple, General Manager of the Tramways Depart- 
ment, criticises the proposal to extend the distance of the 
halfpenny car fares, and submits exhaustive evidence against 
the suggested changes. The Tramways Committee have finally 
recommended that no alteration be made in the existing half- 

enny fares. 

GLOUCESTER: Tramways Report.—The annual report of the 
tramway undertaking has given rise to much discussion in the 
City Council. The number of units used per car mile has been 
decreased from 1:222 to 1:21, and a bonus system has been in- 
troduced to encourage drivers to exercise economy. 

LINCOLN: Tramway Energy Supply.—The Electricity Works 
Committee have reduced the charge for energy supplied for 
tramway purposes from 1°5d. to 1:254. per unit, at which figure 
there will still be a slight margin for profit. S age 

of the 


LONDON: Battersea.—The Lighting Committee 

Council point out that the periods for the loans which 
have been granted for electricity purposes to the 
borough are as follows :—Land, 88.540, 60 years; land, 
£13,900, 52 vears; buildings, £58.858, 50 years; mains, 
£72,023, 20 years; machinery, £100,502, 50 years; meters, 
£5,002, 10 years; total, £258,825. The burden оп the 


revenues is far in excess of that prevailing in other boroughs, 
where in most cases the bulk of the loans are repayable within 
42 vears, and the L.C.C. are to be asked whether they could see 
their way to rearrange the periods in respect of loans which they 
have granted to Battersea for electric lighting purposes, so that 
the periods of repayment may be the same as have been granted 
to other local authorities, particularly in the case of mains 
and machinery. А strong protest is to be made against the, 
proposed fees of the L.C.C. in respect to the duties performed 
bv their inspectors in visiting testing stations established in the 
county Бу electrical undertakers under the provisions of special 
Acts or Provisional Orders. A meeting of representatives of 
the Council and the Wandsworth Council and the L.C.C. is to 
be held at the suggestion of Mr. A. Shirley Benn (L.C.C.), to 
consider as to the best steps to be taken with the object of com- 
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pleting the electrification of tramways in Battersea and Wands- 
worth. 


Fulham.—At the meeting of the Borough Council last week,- 


the report of the Electricity and Lighting Committee in favour 
of street lighting by Nernst lamps (ELECTRICAL ENGINEERING, 
June 6th, р. 950) was adopted atter a short discussion. 

NORTHALLERTON: Proposed Purchase. of — Electricity 
Undertaking.—The Northallerton Urban District Council have 
decided to open negotiations with the Northallerton Electric 
Light Co., for the purchase of their undertaking. 

NOTTINGHAM: <ELlectricity Undertaking Annual. Report.— 
The total number of units sold during the past year was 
9.550.096. There were at the end of March, 742 motors con- 
nected, their total horse.power amounting to 2,954. "The profit 
for the year was £45,082, of which. £10,000 has been allocated 
for the relief ot the rates. 

POPLAR: ‘Annual Report on Electricity Department.—The 
sixth annual report is to hand, and states that the total 
capacity of the station is 3,400 kw., the maximum demand 
recorded was 1,980 kw., whilst the output was 4,208,502 units, 
equal to a load factor of 2426 per cent.: The units generated 
were 5,521,583, of which 362,906 were used on the works, and 
750,175 were accounted for by distribution losses, so that the 
ethciency of the system was 79°08 per cent. 

RICHMOND: Proposed Kew Tramway.—-The proposed use 
of overhead wires for this tramway is attracting much attention, 
and a meeting of local residents have protested against the 
tramway as a probable nuisance. 

SHEFFIELD: Electric Light Accounts.—The accounts for 
the past year show that the number of units sold totalled 
6.718,555, and that the result of the year's working was a net 
surplus of 22.555. А decrease of 0:841. in the cost per unit 
generated has been effected, chietly owing to the increase of 
24-hour power demand, and the continuous running of the 
Neepsend works. 

SUNDERLAND: Annual Report on Electricity Department. 
--The twelfth annual report is to hand, and shows that the 
maximum load recorded was 4,286 kw., and the total capacity 
of the plant installed is 6,880. The units sold were 7,577,517, 
the power factor 20'0 per cent., and the capital expended per 


TENDERS INVITED AND 


ARGENTINE.— The Provincial Senate of La Plata will shortly 
discuss а measure for executive sanction to the construction 
of an electrical power plant in that city. 

AUSTRALIA.—Tenders are invited by August 14th, for the 
supply and delivery, at the Departmental Stores, Sydney, ot 
telegraph, telephone, and electric light material. 

Tne Postmaster-General's Department of Western Australia 
invites tenders by August 6th for two ringing dynamotors 
for the Central Exchange, and a desiccating apparatus for the 
motor-driven air-pump tor telephone cable work. 

Tenders аге invited by the Melbourne Corporation 
for the supply of 458,000 and 24,000 ordinary carbons. 
All information is obtainable from the City Council agents 
here, Messrs. Mellwraith, МеКасһегп and Co., Billiter Square 
Buildings, London, E.C., to whom tenders should be addressed 
not later than June 20th. 

The South Australia Postmaster-General's 
invites tenders by July lst for 12 annunciators, 12 
tubular indicators; 2,000 Leclanche cells; 150 bells; 4 oz. 
granular carbon: 184 condensers; 72 conductor cords; 1,000 
receiver cords; 200 single conductor plugs and cords; 40 cut- 
outs and plugs; 500 fuses for telephone sets; 6 differential gal- 
vanometers; 200 kevs; 12 milhammeters; 48 mouthpieces; 96 
ear-pieces; 100 receivers; 50 registers; 4 resistance boxes; 12 
local sounders; 204 switches; 45 switehboards; 5 lightning 
arrestor boards; 24 condenser telephones; 200 table set tele- 
phones; 500 telephone magneto wall sets; 18 telephone sets; 
6 portable telephones; 24 transformers; 40 miles copper wire; 
10 tons copper wire, hard drawn: 20 tons phosphor bronze wire; 
24 tons galvanised iron wire; 39,000 insulators; 55.000 copper 
tapes; 55,000 copper binders. 

The Deputy Postmaster-General, Brisbane, invites tenders by 
September 2nd, for four sections of a common battery switch- 
board. and 650 subscribers’ telephones. 

BARKING.—A Local Government Board inquiry was held 
last week into an application by the Council to borrow £1,500 
for electric lighting purposes. There was opposition by the 
Ratepayers’ Association. 

BECKENHAM.—The_ Electricity Committee have recom- 
mended the laying of cables in Worsley Bridge Road at an esti- 
mated co«st of £200, and in the Wilsham Road at an estimated 
cost of £46. 

BELFAST.—A Local Government Board (Ireland) inquiry 
will open at the City Hall on the 19th inst. with regard to 
applications for sanction to borrow various sums of money, 
including £75,000 for the extension of the electric lighting 
undertaking, and £8,000 for the acquisition of additional land 
for electric lighting and other purposes. 

The Tramways and Electricity Committee invite tenders for 


Department 


kw. £51. 
past year. 

SWANSEA: Electric Light Accounts.—The net result of the 
past year's working has been a profit of £686. 

TORQUAY:  Zramway Troubles, — An account for 
£217 18s. 4d. for electrical energy supplied during the year 
ended April 26tn, and an additional sum of £950 15s., due in 
respect of, and to make up, the minimum annual payment to 
a sum of £1,200, has been rendered by the Town Council to 
the Dolter Electric Traction, Ltd. To avoid legal proceedings, 
а meeting for discussion has Leen arranged between representa- 
tives of the Corporation and the company. The dangers of 
electrolysis have also been under discussion in the Council, 
and it was stated that the leakage was very considerable. 

WEDNESBURY: New Generating Statton—The Town 
Council have decided to instal their own generating plant, and 
so terminate the present arrangement of a bulk supply from 
the Midland Power Co. Continuous current will be generated 
by means of gas engines, and a three-wire system of distribution 
will be used. Further particulars are given under ‘Tenders 
Invited and Prospective Business." 

WIGAN: Electrical. Engineer's Salary.—The Wigan County 
Borough Council are concerned about the losses on their tram- 
way undertaking, which amount to about 516.000 for the past 
year, and in consequence there has been much discussion over 


a proposal to reduce the salary of the electrical engineer trom 
£450 to £300 per annum. 


WILLESDEN GREEN: Tramway Extension.—The extension 
of the Middlesex County Council's tramways from Willesden 
Green Station, along the High Road, to the Congregational 
Church, a distance of nearly one mile, was opened to public 
traffic last Friday. 

WOLVERHAMPTON: Tramway Accounts.—The report on 
the past year’s working shows that the total mileage for the 
year was 966,133, and the passengers carried 9,276.025. The 
receipts per car mile increased from 10°418d. to 10°68d. 

WOOD GREEN: Tramway Opened.—The Palmers’ Green 
extension from Finsbury Park was formally opened to public 
trafic on the 6th inst. 


PROSPECTIVE BUSINESS 


coal storage bunkers and electric travelling crane for the Fast 
Bridge Street power house. Particulars from the City Elec- 
trical Engineer (fee one guinea, returnable), and tenders to the 
Town Clerk by June 15th. 

BIRMINGHAM.—An expenditure of £1.£90 is to be incurred 
in respect of alterations and extensions at the Parkes Street sub- 
station. 

CANTERBURY.—The Corporation are applying to the Local 
Government Board for sanction to borrow £4,000 for the eles - 
trical undertaking made up as follows :—Street lighting, 
£2,000; house connections, meters, contingencies, &c., 52,000. 

CORK.—The scheme for an electrically-lighted Joint Con- 
sumptive Sanatorium will be carried out as soon as the pro- 
posed site 1s sanctioned by the Local Government Board. There 
has been considerable difficulty experienced in getting a site. 

DARLINGTON.—Tenders are required for small extension 
of the steam and exhaust piping at the Corporation Elec- 
tricity Works. 

DUBLIN.—The Corporation invite tenders for 20.000 tens of 
coal for the electricity works and main drainage pumping station. 
Particulars from the Town Clerk, and tenders to the Chairman ot 
the Supply Committee by June 15th 

EASTBOURNE.—The Corporation invite tenders for а 
water-tube boiler with steam, exhaust, and circulating water- 
piping. Particulars from the Borough Electrical Enrineer 
(fee, twenty shillings, returnable), and tenders to the Town 
Clerk by June 29th. 

EAST HAM.—The engineer, having completed the plans and 
estimates for the permanent way of tramway junction oi East 
Ham with the West Ham tramways at Plashett Lane. Green 
Street, the work is to be proceeded with forthwith. The esti- 
mated cost, not including overhead work, is £559. 

ERITH.—A new transformer station is to be erected. the 
Borough Surveyor having been instructed to prepare the neres- 
sarv plan. 

FRANCE.—A scheme for the distribution of electric licht 
and power in the town of La Rochelle is likely to mature very 
shortly, and the British Vice-Consul reports, in that event, an 
opening for small electric motors suitable for use in workshors 
and various trades. : 

GRAVESEND.—A Local Government Board inquiry was hela 
last week respecting a loan for the extension of the electrica] 
undertaking to supply Northfleet. lt is proposed to erect a 
sub-station at Rosherville, the land for which will cost £236 
the building will cost £1,000, and £4,000 will be spent on 
mains. 

IRELAND (ATHENRY).—A very large Agricultural College i. 
about to be built at a cost of £27,000. The building will be 
electrically lighted throughout. 


The units sold have increased 23 per cent. duringthe 
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LONDON: London County Council.—Tenders are invited for 
two 5,000 kw. three-phase steam turbo generators, with surface con- 
densers, &c., for erection at the Tramway Generating Station, 
East Greenwich (see an official advertisement this week). 

Clerkenwell,—Tenders are invited by the Central Club 
Society, Clerkenwell Road, E.C., for a stage electric light in- 
stallation. Particulars from the Secretary, to whom tenders 
should be sent by June 24th. 

Hackney.—In consequence of the flame arc lamps for the 
lighting of Kenninghall Road being worked in series of five, the 
system extends from Clapton Road to London Road only, leav- 
ing the portion of the road to Rendlesham Road unprovided for. 
To complete the lighting of the road with flame lamps, a twin 
carbon enclosed white arc lamp is to be erected at the junction 
ot Kenninghall Road and Rendlesham Road at an estimated cost 
of £80 10s. | 

The Borcugh Council invite 
lighting installation at the Central Library, Mare Street, 
Hackney, now in course of erection. Full particulars are to 
be obtained from the Town Clerk, to whom tenders by 
June 27th. 

Southwark.—The Committee has decided to instal an addi- 
tional boiler-feed pump of the electrically-driven type at an 
estimated cost of £300. 

Ntepney.—' The Electricity Committee invite tenders for (1) 
ampere-hour meters and demand indicators; (2) arc-lamp 
carbons (see official advertisement this week). 

MADEIRA.—A Consular Report states that telephonic com- 
munication is badly needed in Madeira. 

MANCHESTER.—Tenders are invited for the supply during 
the year ending June 30th, 1908, of the following :—(1) Direct- 
current motors, (2) direct-current motor starters, (3) ampere- 
hour and watt-hour meters, and (4) fuse-boxes. Particulars 
from F. E. Hughes, Secretary to the Electricity Department, 
Town Hall, and tenders should be addressed to the Chairman 


tenders for an electric 


ot the Electricity Committee, Town Hall, Manchester, by 
June 18th. 

PERTH.—Feeders are to be laid at an estimated cost of 
£1,000. 


PORTSMOUTH.—The Corporation invites tenders for a 
1.000 kw. turbo-alternator with condensing plant and acces- 
sories. Specification and form of tender from the Town 
Clerk (fee, three guineas, returnable), and tenders to the same 


by June 24th. А copy of the specification may be inspected 
at the oftices of Messrs. Kincaid, Waller, Manville, and Daw- 
son, consulting engineers to the Corporation, 29 Great George 
Street, Westminster, S.W. 

SERVIA.—Tenders are invited by June 28th for an electrical 
installation in the town of Sehabatz. Offers to the Electric 
Lighting Company. 

SHEEFFIELD.— Tenders are invited for 12 months’ supply of 
cables. Particulars from the General Manager and Engineer 
(tee, two guineas, returnable) to whom tenders by June 24th. 

SOUTH AFRICA.—There is a large and growing demand in 
South Africa for reliable makes of electric lifts. 

TUNBRIDGE WELLS.—Upon the recommendation of Mr. 
Horace Boot, the consulting electrical engineer, considerable 
extensions are to be carried out at the electricity works. А loan 
of £9,600 1з to be applied for, for which the following estimates 
have been prepared :—500 kw. steam turbo-alternator, condensing 
plant, and auxiliaries, £4,850; boiler, superheater, &c., £1,203; 
public lamps, £900; contingencies (say 10 per cent.), £707; 
capital expended, but not authorised, £1,939. 

WEDNESBURY.-—As mentioned last week, the Town Council 
have approved a scheme for the installation of generating plant 
at a cost of £7,860, cnd will apply to the Local Government 
Board for a loan of £8,000 to cover the cost. The generating 
plant will comprise two 250 h.p. gas engines and generators, com- 
plete with all accessories. A new building will be erected, and 
a travelling crane provided. Additional storage cells will be 
installed, so as to double the present voltage and allow of the 
adoption of the three-wire system. 

WILLESDEN.—The Electricity Committee have requested the 
electrical engineer to report as to the cost of provision of addi- 
tional public street lighting by Kensal Rise bb. and also as 
D the cost of extending the arc lighting in Chemberlayne Wood 

oad. 

WIMBLEDON.—The Corporation invite tenders for the 
supply and delivery of thirty-three flame arc lamps and thirty- 
three arc-lamp standards. Particulars from the Borough Elec- 
trical Engineer, Electricity Works, Durnsford Road, Wimbledon, 
and tenders to the Town Clerk by June 17th. 

WORCESTER.—The City Council has decided to apply to 
the Local Government Board for consent to raise £10,000 in 
connection with expenditure upon the electricity works during 
the next three years. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—Sydney Corporation has placed an order with 
Electromotors for direct-current motors from 4 to 25 h.p. 


The British Insulated and Helsby Cables, Ltd., аге 
supplying a mile of telephone cable to the Victorian 
Railway Department at £158. The  Postmaster-General's 


Department has accepted the following tenders :--7,000 magneto 
telephones, wall set, at Melbourne, £20,912 10s.; 250 at Ade- 
laide, £746 17s. 6d.--J. Batram and Sons, Melbourne; 1,150 at 
Brisbane, £35,455 12s. 6d.--Paton and Russell, Sydney; 600 at 
Perth, £1.792 10s.-—J. M. Ferguson, Ltd., Perth. 

The Victoria Postmaster-General's department has accepted 
the tender of the British Insulated and Helsby Cables, 
Ltd., for 30 tons hard-drawn copper-wire at £35,796 10s. 

The tender of the Brisbane Electrical Co. for the supply of 
1.268 pairs of fuse and carbon protectors at. £174, has been ac- 
cepted by the Brisbane Postmaster-General's Department. 

BARKING.—The following tenders have been accepted :— 
(1) Rotary converters and transformers, British. Westinghouse 
Co., £541; (2) hich-tension and low-tension switchboards, 
British Thomson-Houston Co., £185; (5) cables, joint boxes, bare 
copper wire, &c., Western Electric Co., £630. 

CENTRAL LONDON RAILWAY.—An order has been placed 
with Balcke and Co. for a brick chimney cooling tower for 
200.000 gallons. | 

CHELTENHAM.—The tender of Messrs. Webb Bros., 
Ltd., for the supply of Norchard coal at 12s. 134. per ton, for 
six months, has been accepted. 

COVENTRY.—The electricity department of the Corpora- 
tion of Coventry has accepted the tender of Messrs. Ed. 
Bennis and Co., Ltd., for mechanical coal and ash handling 


plant, with overhead coal and ash bunkers, and automatic 
weighing apparatus, at £3,279. А repeat order has also been 
placed by the Corporation with this firm for six chain-grate 
stokers (Bennis-Miller-Bennett patents) The work is to be 


completed by August. 

DERBY.—The Tramways Committee have accepted the 
tender of Messrs. Howard Bros. for a Dey time register at £30. 
The committee recommended the acceptance of the tender of 
Messrs. G. F. Tomlinson for the permanent-way construction 
of the Nottingham Road tramway route at £19.574 17s. 10d., 
and also that of the British Thomson-Houston Co. for three 
double-deck cars for this route at £592 each. The B.T.H. Co. 
is also supplving three other similar cars. 

GLASGOW.—The Corporation Gas and Electricity Depart- 
ments have accepted tenders for 750.000 tons of coal. Тһе 
prices average an increase of three shillings per ton on those of 
last vear, and the increase on the total year's bill is estimated 
at over £100,000. 


JAPAN.—The Hanshun Railway Co. has placed a contract with 
the Chloride Electrical Power Storage Co. for two 286-cell bat- 
teries and two ‘‘ Entz” reversible boosters. 

KRUGERSDORP.—Messrs. Bruce Peebles and Co., Ltd., 
have received an order for six generators, being the electrical- 
power plant for the new Krugersdorp municipal lighting 
scheme. 

LONDON: London County Council.—The following tender 
has been accepted for alterations to bridges in connection with 
the electrification of the Greenwich to Lewisham tramways :— 
Rowlingsons and Co., London, £2,941 5s. 9d. 

Hammersmith.—The Borough Council has received the 
following tenders for the supply of cables:—Land and Sea 
Cable Works, £1,949 3s.; Umion Cable Co., £1,973 1s. 7d.; 
Lahmeyer Electric Co., £2,122 9s. 3d.; Rumney and Rumney, 
£2,214 5s. 6d.; the Western Electric Co. (accepted), £2,204. 
18s. 11d. ; Johnson and Phillips, £2,333 4s. 2d. ; British ‘Insulated 
and Helsby Cables, £2,340 10s.; W. T. Glover and C^, 
£2,359 Os. 10d. ; Siemens Bros. and Co., £2,361 18s. 2d. ; W. T. 
Henley Telegraph Works Co., £2,366 3s. 4d.; Callender's Cable 
and Construction Co., £2,598 5s.; St. Helen’s Cable Co., £2,523. 
The Electricity Committee, in their report, said that the first 
four tenders. were for foreign-made cables, whereas the quotation 
of the Western Electric Co. 1s for English-made cables; and as 
the contracts placed by the Council with the Western Electric 
Co. in the past have been executed with entire satisfaction, the 
Committee had accepted that company's tender for the supply 
of cables specified for the sum of £2,254 18s. 11d. 

Battersea.—The Borough Council is to place an order: with 
Day and Millward to put the weighing machines for coal at the 
generating station in working order at a cost of £29 10s. 

l!lammersmith.—The Borough Council has accepted an offer 
to supply 6,009 tons of ‘‘Through and Through” coal at 18s. 
per cwt. This was the price quoted in March last, when 1t was 
deemed inadvisable, having regard to the then high price of 
coal, to enter into a contract for a 12 months’ supply. As there 
appears to be no prospect of prices being reduced in the imme- 
diate future, tenders are to be asked for from 2,500 to 3,000 
tons of coal, being the estimated quantity required for the next 
few months. 

Southwark.—The Tower Clock Committee have obtained the 
following estimates for the lighting of the interior and the 
exterior of the tower now in course of erection in St. George's 
Circus :—London Electric Supply Corporation, (1) 3d. per unit 
for lighting interior, (2) price for supplying and maintaining 
four arc lamps for lighting interior, 54. per unit for current, and 
15s. per quarter for maintenance; County of London Electric 
Supply Co., Ltd., (1) 134. per unit, (2) 15d. per unit for cur- 
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rent and £54 per annum for maintenance. Оп an estimate sub- 
mitted by the borough engineer of 4,200 hours’ lighting per 
annum, the foregoing work out as follows :—London Electric 
Supply Corporation (1) current for interior lighting £52, (2) current 
for arc lamps £105, (3) maintenance £6, total £143; County of 
London Electric Supply Co., Ltd. (1) £16, (2) £52, (3) £54, total 
£122. The offer of the County of London Electric Supply Co., 
Ltd., is to be accepted. The Borough Council has received the 
following tenders for installing electric and, to a small extent, 
gas lighting in the O!d Kent Road Library :—W. Winn, £301; 
Smecton and Pave, £284 2s. 6d.; Vaughan and Cook, £276; 
Boaz and Co., £276; Hoskins and Co., £274 10s. ; Е. V. Slatter, 
£271 16s. 6d.; Pemberton, Arber and Co., £263 1s. ; Grant and 
Taylor, £245 11s.; Weston and Sons, £244 105.; S. and G. 
Cozens, £242 5s.; Tilley Bros., £242 4s.; W. G. Cannon and 
Sons (provisionally accepted), £240 115. ; Strode and Co., £259; 
H. J. Godfrey, £258 12s.; A. Wootton and Co., £236; D. 
Hulett and Co., Ltd., £232 10s.; Stubbs, Son and Hall, 
£226 15s. 6d.; Reliance Electrical Co., £222 15s.; Allan and 
Co., £218 10s., Frizel Bros. and Louis, £192 15s.; Waring and 
Withers, £191 5s. 

Hackacy.—The following orders have been placed by the 
Borough Council for the supply of coal for the electricity works : 
—Rose and Co., Granville and Exhall, mixed, 10s. per ton; ditto, 
Staffordshire slack, 10s.; Phillips and Co., West Hallam, mutty 
slack. 12s. 6d.; Kaye, Son and Co., Norton Cannock seconds, 
155. 3d. 

LONGTON (STAFFS.).—An order has been placed with the 
Chloride Electrical Power Storage Co. for a 250-cell battery 
having a capacity. of 250 ampere hours. 

MESSRS. E. BENNIS AND CO.—<Among_ recent orders 
placed with this firm are the following :—Carlton Main Col- 
liery Co., colliery proprietors, Frickley Colliery, twelve 
stokers and C.A.F. to Lanes. boilers and complete coal and 
ash-handling plant; A. Thompson and Sons, Ltd., cotton 
manufacturers, Rochdale, two stokers and camel furnaces; W. 
Ingham and Scns, Ltd., cotton manufacturers, Padisham, two 
stokers and compressed air firebars; Messrs. Bouchon, Nas- 
sandras (France), two stokers and compressed air firebars; 
Weaver and Co., Ltd., Flour Mills, Swansea, one double stoker 
and compressed air firebars; Handforth Bleaching Co., 
bleachers, Handforth, six stokers and ccmpressed air firebars; 
Greaves, Bull, and Lakin, Ltd., cement manufacturers, Stock- 
ton, Rugby, two stokers and compressed air firebars; T. Gill- 
brand and Sons, cotton manufacturers, Hollingsgrove Mill, 
Darwen, one double stoker and compressed air firebars; 
Tootal, Broadhurst, and Lee, Ltd., cotton spinners, Sunny- 
side Mills, Bolton, one double stoker and compressed air fire- 
bars; J. Pullar and Sons, dyers, Perth, one double stoker and 
compressed air firebars; S. Courtauld and Co., Ltd., silk 
spinners, Foleshill Road, Coventry, one stoker and compressed 
air firebars. 

METROPOLITAN RAILWAY.—This company has accepted 
the tender of Messrs. Balcke and Co. for two duplex chimney 
cooling towers for 410.000 gallons per hour. 

MEXBOROUGH.—The Chloride Electrical Power Storage Co. 
has received an order for a 250-cell battery with a capacity of 
600 ampere hours. 

SUNDERLAND.—-Messrs. Balcke and Co. are supplying two 
chimney cooling towers for 150,000 gallons per hour, through 
Messrs. Willans and Robinson, of Rugby: and also a new 
interior to the existing cooling tower, which has a capacity of 
125,000 gallons per hour. 

WEST HAM.—The Electricity Committee have considered 
tenders for mechanical stokers and cooling towers. and have 
decided to accept none of the tenders. For a rotary converter 
for the supply of current to Messrs. Knight’s premises the 
tender of the Fuller Electrical Co. at £225 has been accepted. 
A further order has been placed with the Fuller Electrical Co. 
for а second rotary at £400. 

The Corporation has accepted the 
Lucy and Co., at 2s. 55d. each, for the annual supply of 
house cut-out boxes. No tender is to be accepted for the annual 
supply of electrical accessories, but the engineer is to purchase 
from time to time, as required, at the lowest prices quoted by 
the firms for the various items. 

WOLVERHAMPTON.—The following tenders have been 
received for extensions to the electric lighting station :— 
Messrs. Gough and Son (accented), £2,900: Messrs. Smith, 
54.069: Messrs. T. and G. Perrv, £3,285; Messrs. Jones, 
£2,987: Messrs. T. апа S. Ham, £2,980; Messrs. Wilcock and 
Co., £2,965; Messrs. Cave and Son, £2,933. 


tender of W. Е. 


MISCELLANEOUS CITY NOTES 


CANADIAN GENERAL ELECTRIC.—The usual quarterly 
dividend of 25 per cent. has been declared. 

TYNESIDE TRAMWAYS AND TRAMROADS.--The com- 
pany has offered for subscription 30,000 preference shares at 
par, carrying a preferential dividend of 5 per cent. per annum. 
The issue is made for the purpose of discharging liabilities 
which have been incurred in the completion of the equipment of 
the undertaking. | 


COMPANIES’ MEETINGS AND REPORTS 


BIRMINGHAM AND MIDLAND TRAMWAYS.—The report 
and accounts given in our last issue were adopted at the meet- 
ing on Thursday. Mr. C. S. B. Hilton, Chairman of the Com- 
pany, presided, and went through the various items in the 
report, and concluded with a complaint that socialistic in- 
fluences had resulted in the reduction of fares to a point that 
would soon become more remunerative. 

LISBON ELECTRIC TRAMWAYS.—After deducting in- 
terest and amortisation due on the debentures of ‘* Companhia 
Carris de Ferro de Lisboa,” the payment of £25,000 for interest 
on the debentures of this company and the payment of London 
office expenses and directors’ remuneration, there is а net 
profit of £96,117 185. 114. for 1906; the balance brought for- 
ward from last vear was £16,096 0з. 3d, thus making a total 
balance of £112,213 19s. 2d.; £35,000 has been placed to de- 
preciation, which account now stands at £110,000; and £5,000 
has been added to the credit of exchange reserve account, 
making the total of this account £15,000. ‘Lhe available balance, 
£72,215 19s. 9d. remains. The usual preference dividend 
absorbs £25,533 Js. 8d., and a dividend of 5 per cent. for the 
year 1906, amounting to £29,709 8s., on the ordinary share 
capital of £594,188, is recommended, leaving a balance of 
£16,971 7s. 6d. to be carried forward. During the year 100,000 
ordinary shares of £1 each were offered to the shareholders, of 
which 94,188 were subscribed for. The premium (£19,012 12s.) 
has been placed to the reserve fund. The directors state that 
the operations of the company during the past year again show 
ап advance on the previous year's figures. In order to ade- 
quately cope with the increase of traffic апа extensions of the 
system, a capital expenditure of £47,000 had to be made for 
the completion of new lines, additions to power plant, and for 
increased rolling stock. 


Tramroads and Local Taxation.—An important decision has 
been given by the President of the Local Government Board 
with regard to a сат by the Fleetwood Urban District 
Council that it was entitled to demand from the Blackpool and 
Fleetwood Tramroad Co. a portion of the cost of making a 
road alongside the tramroad, the latter being on the company's 
land and fenced off with an iron railing. The claim was based 
upon the plea that the Tramroad Co. were owners adjoining 
and abutting. The Local Government Board has decided, after 
long and careful consideration, that the Tramroad Co. cannot, 
as alleged by the Council, be charged with one-half the cost 
of making the road in question. 


Smoke Nuisance in London.— The Public Control Committee of 
the London County Council has presented a report upon the 
question of the smoke nuisance in London and the means which 
may be adopted to remedy the evil. Reference is made to the 
inadequacy of the Public Health (London), 1891, under which all 
sources of smoke nuisance in London (except locomotives and 
domestic chimneys) are dealt with, but these sections are so 
crippled by qualifying words that it is difficult to obtain con- 
victions under them. Further, these sections deal only with blark 
smoke. The report is largely directed to railway locomotives 
and domestic chimneys, but has relation to all smoke emission, 
and the following recommendations are made :—That, as regards 
nuisance from smoke in the County of London, application be 
made in the next session of Parliament-—(i) To consolidate exist- 
ing enactments relating to smoke nuisance in London. (ii.) To 
amend section 24 (b) of the Public Health (London) Act. 1891. 
so as to cover any serious emission of smoke, irrespective of 
colour, and whether issuing from a chimney or not; to provide 
for the imposition of a direct penaltv of £10 for a first offence 
and cumulative penalties where necessary for subsequent offences. 
and to give the same powers of entrv to trade premises to the 
Council's officers as are now granted to оћсегз of the sanitary 
authorities. (1ii.) To repeal the exemption enjoyed by Govern- 
ment property under sections 23 and 24 of the Public Health 
(London) Act, 1891. (iv.) To amend section 114 of the Railway 
Clauses Consolidation Act, 1845, and section 19 of the Regula- 
tion of Railways Act, 1868, by providing that the penalty tor 
the offence shall be £10, that cumulative penalties may be 
imposed where necessary, and that the emission of dense smoke 
from the funnel of an engine shall be deemed an offence without 
the necessity of proving default on the part of a railway company 
or its servants either in the construction of the engine. the 
condition of the engine, unsuitable fuel. or negligence in stok- 
ing. (v.) To empower officers of the Council to enter the pre- 
mises of railway companies in order to make the ne«essarv 
identification of smoking locomotives. (vi) To amend sei tion 
30 of the Highways and Locomotives (Amendment) Act, 1878. bv 
providing that it shall cover the emission of smoke from a 
properly constructed engine through the negligent use of the 
same. (vii) To amend section 1 of the Locomotives оп Hizh.- 
ways Act, 1896, so as to permit Section 30 of the Hish- 
ways and Locomotives (Amendment) Act, 1878, to apply directiv 
to light locomotives. (viit.) To constitute the Council. instead 
of the metropolitan borough councils, the executive authority for 
dealing with the smoke nuisance in London. ` 
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PARLIAMENTARY INTELLIGENCE 


ABERDEEN CORPORATION BILL.—The Aberdeen County 
Council has decided to continue its opposition to this Bill, which 
has already passed through the House of Lords. The Bill gives 
the Corporation power to supply electrical energy in certain 
neighbouring districts, over which the County Council claim 
jurisdiction. (ELECTRICAL ENGINEERING, May 45га, p. 868.) 

LONDON AND NORTH WESTERN RAILWAY BILL.— 
A’ petition has been lodged by the Middlesex County Council 
against this Bill in the House of Lords. ‘The Bill has already 
passed the House of Commons. 

NEW GENERATING STATION OF THE WESTMINSTER 
ELECTRIC SUPPLY CORPORATION.—In the House ot 
Commons, on Monday, Mr. Cleland asked the First Commis- 
sioner of Works what steps he proposed to take to secure that 
the new electric generating station near the Houses of Parlia- 
ment and the British Art Gallery should be constructed and 
worked so as to obviate injury to the fabrics of these public 
buildings, the art treasures therein, and the vegetation in the 
Victoria Tower Gardens, which are about to be extended at 
great cost close up to the new station site. Mr. Vernon Har- 
court replied that he would do his utmost to obtain the inser- 
tion of protective provision at a later stage of a Bill now 
before the House. With the opinions of Professor Church and 
Dr. Thorpe before him, and the knowledge lately acquired of 
what was happening elsewhere, he took a most serious view of 
the national risk which is being incurred in this matter, unless 
precautions were adopted, according to his recommendations, 
to protect the Houses of Parliament, the adjoining grounds, 
and the British Art Gallery. He hoped to have public sup- 
port in his action. 

[This generating station is a new one to be built by the West- 
minster Electric Supply Corporation upon a site close to the 
present one in the Horseferry Road, which has been provided 
by the London ('ounty Council under the terms of an Act of 
Parliament of 1900. This Act gives the Council the right to 
acquire the present site for the purpose of street improvements, 
but puts upon it the obligation to provide a fresh site. Last 
week the County Council obtained an extension of two years 
for carrying out the work, and at a late stage in the proceed- 
ings betore the Police and Sanitary Committee the Commis- 


.sioners of Works endeavoured to secure the insertion in the. 


present Bill of a protective clause. We give below an abstract 
of the communication sent to the Police and Sanitary Committee 
by the Commissioners of Works, but the Committee refused to 
insert the clause asked for, on the ground that it was applied 
tor too late in the proceedings. *'' It is observed that the ques- 
tion of extension of time for the completion of the Westminster 
improvements scheme of the London County Council, under the 
London County Council Improvement Act of 1900, is under the 
consideration of the Conunittee on this Bill, and it is noticed 
that the site for the reinstatement of the Westminster Electric 
Supply Corporation generating station has been specially men- 
ticned. This site, which is in the Horseferry Road, near the 
end of Lambeth Bridge, will be close to the southern end of 
the new gardens which the County Council is, under its Асі 
ot 1900, to lav out as a public pleasure-ground in extension of 
the Victoria Tower Garden; it will also be less than a quarter 
of a mile from the Victoria Tower on the side of the general 
drift of the southerly winds; it will also be the same distance 
from the Tate Gallery. The erection of large electrical 
generating works in such a position is a matter which causes 
the gravest concern to the Commissioners, whose attention has 
lately been drawn by scientificeexperts to the serious damage 
which is likely to be caused by chemical products of the 
furnaces of such works to vegetation, to buildings, and to works 
of art in their vicinity. The danger has appeared to be so 
serious that the Commissinoers deemed it sufficiently important 
to make representations thereon to Parliament last Nession, and 
upon any new legislative proposals reiàting to electrical power 
and supply in London clauses were prepared for the purpose of 
reducing the danger as far as possible. Had the Commis- 
sioners of Works possessed in 1900 all the information which 
they now have for forming an opinion on this subject, they 
would no doubt have taken steps for providing in the Act ef 
1900 for the re-housing of the station at a greater distance from 
the Houses of Parliament. lt is true that the existing 
station is now in the immediate vicinity, but it is to be ex- 
pected that the operations in the new works will be more 
extensive than hitherto, and, moreover, it is impossible to say 
what share the existing works may have had in the injury 
which the Houses of Parliament now undoubtedly suffer. . . . 
A clause is suggested for ensuring that precautions may be 
taken for preventing damage from the works. It may be too 
late for consideration at this stage, but the Commissioners will 
feel bound to press for it either before or during the passage 
of the measure through the House of Lords."] 

PROGRESS OF ELECTRICAL BILLS.—The London 
County Council (Tramways and Improvements), London and 
North Western Railway, and the London United Tramways 
Bills, were read a second time in the House of Lords on Thurs- 
«ay. 

The North Metropolitan Electric Power Bill was read a second 


time on Tuesday in the House of Commons. This bill is the 
first on the list of a group the consideration of which will 
commence next Tuesday, by a committee under the chairman- 
ship of Sir Joseph Leese. 

UNOPPOSED BILLS.—The Middlesbrough, Stockton, and 
Thornaby Tramways Bll was passed by the Unopposed Com- 
mittee of the House of Lords on Tuesday. The proposal to 
construct additional tramways has been deleted from the Bill 
owing to the opposition of the local authorities, and the Bill 
now mainly extends the time for the acquisition of land under 
the Act of 1904. 

The Electric Supply Corporation Bill was read a third time 
and passed in the House of Lords on Monday. 


MISCELLANEOUS BUSINESS NOTES 


EDISWAN CARBONE ARC LAMPS.—The Edison and Swan 
United Electric Light Co. had a striking exhibit of Ediswan 
carbone white tlame arcs at the recent Cardiff trade exhibition. 

MESSRS. EVERSHED AND VIGNOLES.—Mr. Е. Т. 
Hanks, of 1 Higham Place, Newcastle-on-Tyne (telephone, 
© Central, 3069"), has been appointed by Messrs, Evershed and 
Vignoles, Ltd., of Acton Lane Works, Chiswick, London, W., 
their agent for Newcastle and district. Mr. Hanks has been 
for many years connected with Messrs. J. Н. Holmes and Co., 
and has an extensive connection in the neighbourhood. Messrs. 
Evershyd and Vignoles, Ltd., request that all inquiries and 
orders from the Newcastle-on-Tyne district for their manufac- 
tures, which include meggers and bridge meggers, moving coil 
and other switchboard instruments, Murday recording am- 
meters and voltmeters, &c., should be sent to Mr. Hanks. 

MESSRs. $. Н. MARTYN AND CO.—This firm informs us 
that, owing to the totally unexpected demand for the cable 
connectors, described on p. 946 of ELECTRICAL ENGINEERING of 
May 30th, which have now heen on the market only three 
weeks, there has been a slight delay in delivery. Arrange- 
ments have, however, been made to meet the large demand, so 
that all orders can now be promptly executed. 

APPOINTMENTS.—In consequence of .ne appointment of 
Mr. Horace Boot as consulting electrical engineer at Tunbridge 
Wells, and his resignation of the position of resident engineer, 
there has been a re-arrangement of the staff of the department. 
Mr. David Smith, the present assistant engineer, dus been 
appointed resident electrical engineer at a salary of £225 per 
annum, with an increase of £25 at the end of one year, 
subject to the consulting «ngineer's report as to satisfactory 
service, and Mr. W. Н. Hayden, the present chief clerk, is to 
be appointed chief clerk at the electricity works at a salary 
of £150 per annum, with an increase of £10 at the end of 
twelve months. 

The Launceston City Council (Tasmania) have appointed 
Mr. Strike acting electrical engineer, at a salary of £300 per 
annum, and Mr. С. McElwee sub-station and test.room elec- 
trician, at a salary of £150 per annum. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
Electrical Improvements, Ltd., is being wound up voluntarily. 
Mr. Ira Robinson, 44 Parliament Street, Nottingham, is 
liquidator. 

A composition of ten shillings in the £ has been arranged in 
the bankruptcy of E. C. Holt, trading as Holt and Co., elec- 
trical engineers, Queen's Arcade, Rhyl. It is payable on the 
l7th inst., at the Othcial Receivers Office, Crypt Chambers, 
Eastgate Row, Chester. 

A petition has been filed by R. S. Blackburn, electrical 
engineer and contractor, Osborne Street, Hebden Bridge, Yorks. 

А composition of 7s. 6d. in the £ has been arranged in the 
bankruptcy of T. E. Raymond Phillips, electrical engineer, 15 
Nicander Road, Liverpool. payable on June 14th, at the оћсев 
of the Official Receiver, 55 Victoria Street, Liverpool. 

The last day for receiving proofs in the bankruptcy of F. E. 
Williams, trading as Е. E. Williams and Co., electrical engineer, 
328 Coventry Road, Birmingham, is June 24th. The trustee is 
Mr. А. 5. Cully, Official Receiver, 191 Corporation Street, Bir- 
mingham. 

Weldite, Ltd.. is to be wound up voluntarily. Mr. G. B. 
George, 11 Lansdowne Road, West Didsbury, near Manchester, 
is liquidator. 

PERSONAL.—Mr. A. E. Garbutt, has resigned his position 
with Messrs. I. Frankenburg and Sons, Ltd., Salford, Man- 
chester, as manager of Cable Department, having been ap- 
pointed general manager of the New Gutta Percha Co. on and 
after June 24th. Mr. Garbutt, who leaves Manchester on June 
19th. commences his new оћсе at Dashwood House, New Broad 
street, London, E.C., on June 24th. 

Mr. Alexander E. Davidson, inspector-in-charge at Fraser- 
burgh for the National Telephone Co., has been chief inspector 
at Inverness. 

Mr. Foster, electrical engineer to the Aston Manor Corpora- 
tion, has had his salary increased from, £300 to £400 per 
annum. 

The salary of Mr. C. A. Blasebeck, electrical engineer to the 
Canterbury Corporation, is to be increased from £300 to £325 
per annum. 

Mr. T. Н. Humphrey, assistant electrical engineer to the 
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Colchester Corporation, has been presented with a travelling- 
bag by the staff on his leaving to take up an appointment at 
Manchester. | 


Aleged Secret Commission.—In the King's Bench Division 
last week the hearing was concluded of an action brought by Mr. 
Henry Alfred Lytton, an actor, against Mr. D. J. V. Langhorne, 
of the Metropolitan Garage Association, for £175, in respect 
of an electric landaulette which, he said, he purchased from 
defendant on the understanding that the car should be kept at 
the defendant's garage, to be let out on hire when the plain- 
tiff did not require it, a proper account to be delivered by the 
defendant as to the profits for the hire of the car. Plaintiff's 
case was that the defendant represented to him that he was 
selling the electric landaulette at the price mentioned, but in- 
stead of that he alleged that it was о by the defendant 
from the original owner at £100, and therefore he had £75 
secret commission. This defendant denied, and said that suffi- 
cient accounts for the hire of the car were delivered. His 
Lordship, Mr. Justice Channell, in giving judgment, said there 
was only one inference to be drawn from the evidence, and that 
was that Mr. Lytton was induced to purchase the electric lan- 
daulette for £175 by the statement that it belonged to some- 
kody else who required £175 for it, and that Mr. Langhorne 
was not getting any profit out of the transaction at all. The 
facts were that instead of the seller's price being £175 it was 
£100. Under the circumstances, according to law, plaintiff 
would have been ertitled to £75, but then there were some ex- 
penses incurred' by the defendant, and owing to that plaintiff 
could not recover the full £75. Defendant could not say what 
these expenses were, but some allowance must be made, and he 
thought it would be proper to give the plaintiff £60 on that 


matter. With resvect to the hire of the car he gave plaintiff 
£40, and that was judgment for the plaintiff for £100 
altogether. 


Australian Electrical Industry.—A number of capitalists in- 
terested jn electrical finance entertained the Premier of 
Victoria, the Hon. Thomas Bent, to luncheon on Thursday. 
'The speeches, which were made by Mr. F. Faithfull Begg and 
Mr. J. В. Braithwaite urged for an assurance of greater 
security for capital invested in the Colonies. The view was 
e that, owing to the socialistic tendencies of the 
Colonies those interested in Australian electrical enterprise were 
finding it increasingly diflicult to raise further capital. Mr. 
Bent, in reply, said the position was not so bad as the speakers 
seemed to imagine. Difficulty was being experienced in raising 
capital for English as well as Australian enterprises. The 
trouble in Victoria was that too much had been paid for the 
old companies that had been taken over. So far as Victoria 
was concerned, he gave a promise to pass any legislation neces- 
sary to secure British capital. 


Greenwich Observatory and the L.C.C. Generating Station. — 
In his annual report, the Astronomer Royal, referring to the 
recommendations of the committee appointed to inquire into the 
vibration caused at the Observatory by the London County 
Council Generating Station at Greenwich (ELECTRICAL ENGINEER- 
iNG, Feb. 28, р. 375), says that if all these are strictly carried 
out it may be hoped that the work of the Observatory will not 
be seriously interfered with, though further experience when 
the generating station is completed and in full work may 
modify this view. The vibration trouble may be overcome by 
using a very thin film of mercury in the trough for reflectiom 
observations, but it is feared that the vibration of the instru- 
ment, which is undoubtedly going on, may impair delicate work, 
such as the measurement of close double stars. The danger 
from. smoke and heated air is more insidious, for it is not pos- 
sible to prove it by immediate statistics; it will be shown only 
by the gradual deterioration of the observations of low north 
stars. 


TENDERS INVITED. - 
COUNTY OP LONDON. 


HE LONDON COUNTY COUNCIL invites TEN- 
DERS for the MANUFACTURE of TWO 5,000 KILOWATT 
THREE-PHASE STEAM TURBO GENERATORS, with 
SURFACE CONDENSERS, &c., to he delivered and erected at 
the Tramways Generating Station, East Greenwich. 


Full particulars and also information as to the conditions to be 
observed by tenderers will be given in the London County Council 
Gazette of 10th June, 1907. The Gazette, which is published 
weekly, contains particulars of all the tenders invited Фу the 
Council, and can be obtained from Messrs. P. S. King and Sons, 
2 and 4, Great Smith Street, Westminster, S.W., price ld., post 
free 14d., an issue, or for the whole year a prepaid subscription of 
6x. 6d. Tenders must be upon the official forms, to be obtained 
from the Clerk of the Council, County Hall, Spring Gardens, S.W., 
upon payment to the Cashier of the Council of а sum of £2 for the 
specification, drawings, &c., and no tender will be received after 
11 a.m. on Tuesday, 9th July, 1907. The Council does not bind 
itself to accept the lowest or any tender, and it will not accept the 
tender of any person or firm who shall on any previous occasion have 
withdrawn a tender after the same had been opened, unless the 
reasons for the withdrawal were satisfactory to the Council. 


G. L. GOMME, 
Clerk of the London County Counci, 


County Hall, Spring Gardens, S. W. 
6th June, 1907. 


METROPOLITAN BOROUGH OF STHPNEY. 
ELECTRICITY SUPPLY. 


Meters, Demand Indicators, and Carbons. 


HE ELECTRICITY COMMITTEE of the Stepney 


Borough Council invite tenders for the supply during the 
year ending 30th June, 1908, of :— 


1. Ampere-Hour Meters and Demand Indicators. 
2. Arc Lamp Carbons. 


Specifications, general conditions, and forms of tender may be 
obtained on application to the undersigned on payment of a deposit 
of one guinea for each of the specifications, Nos. 1 and 2, which 
will be refunded to bona.fide Tenderers after the Tenders have 
been adjudicated upon. Additional copies will be charged for at 
5s. each, which will not be returned. Copies of the specifications 
may also be seen at any time by application at the offices. 

Tenders must be delivered at this office not later than noon on 
Monday, Ist July, 1907, signed, sealed, and marked “ Tenders for 
Carhons,” ** Meters," or ** Demand Indicators” as the case may be. 

The Council do not bind themselves to accept the lowest or any 
tender. 


WM. C. Р. TAPPER, 
27 Osborn Street, Engineer and Manager, 


Whitechapel, E. 


ENUINE VULCANISED FIBRE SHEETS, RODS, TUBES, 
EAR WHEELS, INSULATORS, WASHERS, &c. 


MOSSES & MITCHELL, *?ewmoow, Bo. 


INSTRUMENTS AND MACHINERY TESTED. 


THE ELECTRICAL STANDARDIZING AND TESTING 
INSTITUTION, 


(Proprietors : The Syndicate of Electrical Engineers, Ltd.) 
ESTABLISHED 1889. 


FARADAY HOUSE, 


62-70, SOUTHAMPTON ROW, LONDON, W.C. 
Telephone No. : 9999 Central. Teleg. Address: ‘‘ Standardizing, London." 


Standardizes and Tests Electrical Instruments. 

Inspects and Cortifies every kind of Electrical Plant and Materials. 
Investigates and Reports upon Electrical Inventions. 

Inspects Installations of Electric Wires and Plant. 


A Scale of Fees will be sent on application to the SECRETARY. 


Wee? зу. a ose. ҖЕ Е ate eee Ss 
John E. Raworth, 

Queen Anne's Chambers, Chartered Patent Agent. 

30, Broadway, Westminster, London, S.W. 


G. А. PESTALOZZI & 60., Lro 


Lu rich, Switzerland. 


MANUFACTURERS 


of First-Class 


ARG 
LAMP GARBONS 
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SUMMARY 


Mr. W. Е. L. Garne, General Manager of the Na- 
tional Telephone Company, died on Tuesday last. 
(Page 1027.) 

THE final wording of the Clause which it is proposed 
by the Postmaster-General to insert in all future pri- 
vate tramway Bills, has now been agreed upon by 
representatives of the Municipal Tramway Association 
and the Tramways and Light Railways Association. 
(Page 1028.) _ 

Tue Swansea Town Council recently appointed а 
sub-committee’ to investigate the working of the 
Corporation Electricity Undertaking. (Page 1028.) 

Tur twelfth annual Convention of the Incorporated 
Municipal Electrical Association will commence its 
meetings at Sheffield, under the presidency of Mr. 
S. E. FEDDEN, Electrical Engineer to the Sheffield 
Corporation, on Tuesday next. We are able to give 
this week some notes on the electricity supply апа 
tramway undertakings in Sheffield, апа to outline the 
proceedings of the Convention. Some personal notes 
of prominent members taking part in the meetings, 
and а full list of those participating in the Conven- 
tion, are also given. (Page 1029.) 

Tne following books are reviewed in this issue: © 
‘“ Construction of Dynamos: Alternating and Direct 
Current," by Tyson SEwrLL. ‘‘ Fuel, Water, and 
Gas Analysis," by J. B. C. Kersuaw; '' Elektro- 
metallurgie des Eisens,'" by Dr. BERNHARD NEUMANN; 
“ Armature Construction," by Н. M. Hopart and A. 
G. Exuis; ‘‘ The Testing of Alternating Current Ma- 
chines in Laboratories," by CHARLES KINZBRUNNER; 
‘The Elements of Electrical Engineering," by W. S. 
FRANKLIN and W. Esty; '' Machine Design," by C. 
H. ВЕхдАМ:К; ‘‘ O'Gorman's Motor Pocket Book,” by 
MERvyN O'Gorman. (Page 1034.) 

AN article by Mr. F. FERNIE contains some interest- 
ing notes and suggestions with regard to the corrosion 
of lead-covered cables, both by purely chemical action 
and by electrolytic action. We comment on this article 
in our Editorial Notes. (Page 1037.) 

SoME particulars of the working of the German 
superannuation and employers’ liability act in Ger- 
many have been sent us by Mr. Н. R. Speyer. Fea- 
tures of the scheme are the compulsory membership of 
sick-funds and the method of administration of ‘‘ in- 
valids’ ° and old-age pensions. (Page 1040.) 

Tue works of Messrs. VICKERS, Sons & Maxim, at 
Shefheld, which will be visited by the members of 
the I.M.E.A., present some. interesting examples of 
the electric driving of machine tools and other 
machine-shop appliances, besides being of interest аз 
including amongst the varied engineering products of 
the works electrical generating plant and other appa- 
ratus of the most modern design. Particularly notable 
amongst the labour-saving applications of electricity 
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in the works are the lurge variety of electrical cranes, 
transporters, апа hoists in use in various parts of the 
establishment. (Page 1041.) 

A NEW commutatorless single-phase motor has been 
patented in America. (Page 1049.) 

Tue ‘* last link” in the system of underground railways 
forming the scheme originated by the late Mr. C. T. 
YERKES, 18 formed by the opening of the Charing 
Cross, Euston, and Hampstead Railway, which takes 
place on Saturday next. The equipment of the lines, 
as will be seen from the description in another column, 
is of the same general character as that of the previous 
tube railways, the principal points of difference being 
those caused by local conditions. (Page 1050.) 

A COMPLETE system of fuse pillars for sectionalising 
the mains has been installed at Bradford. A number of 
these fuse pillars are combined with arc lamp posts. 
(Page 1055.) 

ENGINEERING evidence is now being given by Mr. 
J. Н. Riper, Electrical Engineer to the London County 
Council Tramways, in connection with the Council's 
electric supply scheme. At the adjournment on 
Friday last, the chairman intimated that clause 66a 
did not, in the opinion of the Committee, carry out 
the instruction from the House, and suggested that a 
draft form of lease should be prepared. This has now 
been done, and is under the consideration of the 
Council. Full détails of the engineering proposals are 
given in this issue. (Pages 1057 and 1027.) 

Омрев '' Electrical Science ' there is a note of a 
paper on electric arcs between a variety of electrodes 
in air and hydrogen, and an abstract of a paper 
descriptive of some newly observed forces that arise 
in vacuum gold-leaf electroscopes. In the papers 
abstracted in the Continental section, ARONS describes 
a new amalgam lamp, constructed with quartz instead 
of glass. SEvE explains the working of the electro- 
static telephone. VAN DEN Broek sketches a new 
periodic system of the elements based upon the alpha- 


particle. Lanewitz describes a constant oscillator for 
electric waves. (Page 1062.) 
Unper '' Electrochemistry ’’ is given an account of 


a new method due to Е. C. Frary for rapid electro- 
deposition by means of rotating electrodes. A process 
for obtaining aluminium from alloys devised by A. G. 
ВЕтт5 is also described, and a paper by the same 
author in conjunction with Б. Н. SHERRY, on elec- 
trolytic manufacture of chlorates and hypochlorites. 
(Page 1063.) 

SOME exhaustive tests of a specially constructed venti- 
lated motor for use in fiery mines have been carried 
out, which show the possibility of making a motor thor- 
oughly flame-proof without its being fully enclosed. 
(Page 10063.) | 

À LETTER from Messrs. A. P. Lundberg and Sons, 
commenting on the methods often employed for fin- 
ishing small switches and other metal work, will be 
found in our Correspondence column. (Page 1064.) 

THE new patents abstracted in our current Patent 
Record include a specification by W. A. JOHNSON, 
which describes a somewhat novel form of inductor 
alternator. The British THomson-Houston COMPANY 
are the originators of two specifications, one dealing 
with multiple unit control switches, and the other with 
automatic switches for use in the primary circuits of 
distributing transformers. The manufacture of iron 
of high permeability is the subject of a specification by 
К. A. HADFIELD, and a combination of spur gearing 
and magnetic clutches, suitable for the driving of 
certain classes of machine tools, is described in a 
specification granted to W. L. SrrNcE. (Page 1065.) 

Orr Stock and Share List, Local Notes, Particulars 
of Tenders Invited. Received and Aceepted. Miscel- 
laneous Business, and other notes will be found on 
pages 1067 to 1070. 


Tue convention of the Incorporated Municipal Elee- 
trical Association, which is being held this year in a 
particularly appropriate centre, Shetheld, under the 
presidency of Mr. S. E. FEDDEN, will form the tweltth 
of а series of highly successful gatherings of those who 
from various points of view аге connected with 
municipal electricity supply in this country. The 
power and lighting supply under the President's man- 
agement, together with the Sheffield Corporation tram- 
way enterprise under Mr. A. R. FEARNLEY and Mr. 
Н. E. YERBURY are both good examples of electrical 
undertakings economically and successfully run under 
municipal control, as may be judged by some of the 
particulars set forth in another column. The figures 
given in connection with the tramway costs are very 
favourable in the circumstances, but as we go to 
press we hear that the latest calculations show that 
they have been improved upon, and now stand at 
08914. per unit for generation and distribution costs, 
or 0'658d. per unit including interest and sinking fund 
charges. The conventions of the ‘‘I.M.E.A.’’ are 
always interesting from several points of view, and, as 
will be seen, both the engineering and the adminis- 
trative sides of electricity supply аге represented in 
the subjects of the papers. À good programme of visits 
and excursions has also been arranged, and here 
pleasurable relaxation will alternate with engineering 
interests. Without criticising the programme. we 
would call attention to a point which, if time can be 
found, might be discussed with advantage, as it is of the 
utmost importance to the electrical industry of the 
country. We refer to the unsatisfactory nature, to the 
firms supplying plant, of many corporation contracts. 
It is an open secret among electrical engineering con- 
tractors that profits on municipal contracts are often 
reduced to the vanishing point, and although wasting 
of the ratepayers’ mouey in unnecessary directions 
must be guarded against, we cannot but hope that 
some means will be found of obviating the ruinous 
price-cutting which now only too often obtains in 
connection with work of this nature. 

eae ene cee 

Mucu has been written and said about the electro- 
lytic corrosion of lead. Attention has been called 
chiefly to the possibility of damage to water pipes, 
and those whose business it has been to make a 
case for the possibility of damage have occasionally 
succeeded in finding а specimen wherewith to illus- 
trate their theoretical and alarming remarks. Though 
much more mischief has been done to lead cables 
than to pipes, little has been heard about it, because 
it concerns, as a rule, only one party and not two. 
Comparatively little has been written about corrosion 
which may occur in the absence of stray electric 
currents. It is not safe to call it non-electric corrosion. 
for some authorities say that all conduction is electro- 
lytic, and somebody may say that all corrosion is 
electrolytic. It is perhaps not accurate to call it 
natural corrosion, for sewage, decomposing wood, and 
rotten jute, mentioned by Mr. Fernie in an article 
which we print in this issue, are not present in the 
natural bedding of a lead-covered cable. The firs: 
part of Mr. Fernie's article deals with cases of what 
шау be called chemical corrosion, and it is important 
that the conditions for this liability should be wei: 
understood before investigations are made into the 
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effects of electrolytic damage, and before accusations 
are made about the existence of stray currents, the 
supposed cause of such damage. Even where the con- 
duction between electrodes is nothing but electrolytic, 
it does not follow that there need be destructive cor- 
rosion. Considerable current passing between lead 
eleetrodes in fairly clean sand and nearly pure water 
would be practically harmless, though no expert 
witness would dare to make a statement which gives 
so many chances to the cross-examiner. The engineer 
ignorant of chemistry regards chemical] equations with 
that respect with which the non-mathematical man 
has for algebraical formule. So long as these expres- 
sions are used to account for a phenomenon which he 
has experienced, he is grateful; but when he is asked 
to accept them on authority as a guide for conduct, 
he is sometimes rather suspicious. Slips in working 
are rare, ill-reasoned theories are not common, but the 
weak point of the analytical man is his selection of 
data. There is a practical ring about Mr. Fernie’s 
observations, though he seems to think little of the 


practical man's panacea for еогтоѕіоп, namely, 
bonding and earthing. 
——— — ÁfpÓ—— ——— 


Тнк problem of rapid transit between the various 
parts of this overgrown City of London may be said 
to have been practically solved by the extensive net- 
work of underground tubes now nearly completed. 
The Charing Cross, Euston, and Hampstead Railway, 
which will be opened on Saturday, constitutes, not 
exactly the last link, but the last main cross connection 
of the web which now has its centre somewhere in the 
distriet to the north of Charing Cross. London, which 
has been one of the worst served cities of the world 
in the matter of rapid internal transit, has suddenly 
become one of the best. When the remaining odd 
spurs of our ‘‘ tubes,’’ and the cross connection be- 
tween the Northern and Southern tramway systems 
are completed, the passenger traffic problem will begin 
to disappear, and the attention of engineers may well 
be turned to the question of relieving our streets from 
the heavy goods traffic, which, in spite of all efforts, 
appears to increase rather than diminish, and render 
the congestion of street traffic worse than ever. 


London County Council Electric Supply Bill.—At 
vesterday's sitting of the Hybrid Committee of the 
House of Commons, dealing with the London County 
Council Electric Supply Bill, a form of lease was handed 
in to meet the objection raised by the Committee last 
week. In effect it provides for the due carrying out of 
the terms of the Act by the lessee, but no specific 
details are gone into. Certain powers are given to the 
Board of Trade, and provision is made for distributing 
a proportion of the profits among the ratepayers of 
the area of supply. The generating stations are to be 
constructed and equipped in accordance with designs to 
be embodied in the deed of transfer. A report of the 
previous day's proceedings will be found on рр. 1057 
to 1062. 


The Institution of Electrical Engineers.— The annual conver- 
sazione of the Institution of Electrical Engineers was held, as 
usual, at the Natural History Museum, South Kensington, on 
"Tuesday evening. The president, Dr. R. T. Glazebrook, and 
Mrs. Glazebrook, together with Lord Kelvin (President-Elect) 
and Lady Kelvin, received the guests, who numbered about 
1.500. The brilliant scene was enlivened by music of the band 
of the Royal Engineers, and the Alexander Ladies’ Quartette also 
«ontributed to the entertainment. "The visitors included a large 
number of prominent engineers from various parts, who are now 
an London in order to attend the Engineering Conference. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, JUNE 20th. 
Engineering Conference :— 
10 a.m. Meetings of Sections I., II., III., V., and VI. 
11.50 a.m. Meeting of Section IV. 
Afternoon. Visits to works. 
9 p.m. Conversazione at Royal Albert Hall. 


FRIDAY, JUNE 21s*. 

Engineering Conference :— 

10 a.m. Meetings of Sections III., IV., V., and VII. 
12 noon. Meeting of Section IV. 
Afternoon. Visits to works. 
TUESDAY, JUNE 25th. 
Incorporated Municipal Electrical Association. 
10.50 a.m. Meeting at the Town Hall, Shettield (see full 
programme on page 1029). 
| araday Society. 

8 p.m. Meeting at the Institution of Electrical Engineers, 
92 Victoria Street, Westminster, S.W. Papers to be 
read :—(1) ‘‘ The Thermo-chemistry of Electrolysis in 
relation to the Hydrate Theory of Іопіѕайоп,” by 
W. R. Bousfield, M.A., K.C., and T. Martin Lowry, 
D.Sc.; (2) “ The Influence of Non-electrolytes and Elec- 
trolytes in the Solubility of Gases in Water: the 
Question of Hydrates in Solution," by James C. Philip: 
(3) ** The Dissociation of Hydrates as indicated by their 
Equilibrium Curves,” by А. Findlay, D.Sc.; (4) 
« Hydrates in Solution: Discussion of Methods pro. 
posed for determining Degree of Hydration," by George 
Senter, Ph.D. The reading of the papers will be fol- 
lowed by a general discussion on ''Hydrates in Solu- 
tion." 


WEDNESDAY, JUNE 26th. 
Incorporated Municipal Electrical Association. 
All-day Excursion to the Dukeries. 
THURSDAY, JUNE 27th. 
Incorporated Municipal Electrical Association. 
19 a.m. Annual General Meeting at Royal Victoria Hotel, 
Sheffield. 
7.30 p.m. Annual Dinner at Royal Victoria Hotel, Sheffield. 


FRIDAY, JUNE 28th. | 
Incorporated Municipal Electrical Association. 
10 a.m. Meeting at the Royal Victoria Hotel, Sheffield. 


OBITUARY 
W. E. L. GAINE. 


Іт is with great regret that we record the death at 
mid-day on Tuesday, in London, of Mr. William 
Edward Lewis Gaine, who was well known to many 
of our readers as General Manager of the National 
Telephone Co. Mr. Gaine was born in London in 
1851, and followed the profession of а solicitor, having 
been articled to Mr. Compton Smith, of Lincoln's Inn 
Fields, in 1875. Не was subsequently appointed 
Town Clerk at Blackburn, where he was able to show 
that he possessed considerable executive ability. 
The appointment of General Manager to the 
National Telephone Co. was given him in 1892, 
at which time the National Telephone Co.’s system 
only served about 46,000 subscriber’s lines, and 
the staff did not exceed 4,000. The progress which 
the Company’s undertaking has made under Mr. 
Gaine's management is well shown by the fact that 
377,883 stations are now served, and the staff has been 
practically quadrupled. It was in the early days of 
Mr. Gaine’s career that the West of England and 
South Wales Telephone Company, the South of 
England Telephone Company and the Telephone Com- 
pany of Ireland were embraced within the sphere of 
action of the National Telephone Company, and 
all the work of effecting a uniform scheme of organ- 
isation and consolidation devolved upon him. Не 
made no less than four journeys to America, and paid 
a number of visits to the Continent in order to study 
telephone systems, and his experience as a solicitor 
was of extreme value in the many difficult negotia- 
tions with the Post Office and local authorities which 
he had to conduct on behalf of his Company. We 
would- like to record the very great courtesy with 
which Mr. Gaine always treated us, and the ready 
way in which, on many occasions, he has placed infor- 
mation as to the working of the National Telephone 
Company at our disposal. | 
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SWANSEA ELECTRICITY UNDERTAKING 


HE Electric Lighting and Tramways Committee, on March 

15th, 1907, resolved that a sub-committee, consisting of the 
chairman (Mr. Councillor A. Sinclair), the vice-chairman (Mr. 
Councillor б. Н. Colwill), Alderman М. Tutton, Councillors 
T. T. Corker, Philip Davies, Gwilym Morgan, C. T. Ruthen, 
and H. G. Solomon, be appointed with full power to inquire 
into the working arrangements of the station, and the financial 
position of the undertaking, and to report thereon at an early 
date. The sub-committee have now issued their report, a sum- 
mary of which is given below :— 

The station, excepting the switchboard, which requires altera- 
tion to meet increased demand, is well equipped and working 
satisfactorily, notably in its comparative freedom from break- 
downs. Further extensions to generating machinery are not 
likely to be necessary for the next four or five years. Space is 
available for such extension in the yard to the north of the 
station, but for future boiler accommodation ground will have 
to be acquired south of the station, and it is recommended that 
notice to treat for the acquisition of the necessary land be 
served. i | 

Financially the position of the undertaking is very fair, and 
there need be no feeling of alarm or anxiety for its future. 
Given strict economy in working expenses, reasonable profits are 
assured. Up to 1906 an improving position had been shown 
year by year, comparing favourably with similar sized stations 
throughout the country. This has not been maintained during 
the past year, costs having increased in greater ratio than 
revenue. 

Wages have increased considerably, and overtime being 
prevalent, especially with outdoor and standby men, great 
saving is here anticipated. Stores and materials must be issued 
under strict supervision; this being so, economy in this direction 
will follow. Petty cash should in no case be used other than 
for smal] incidenta] expenses; necessary expenses for refresh- 
ments, trams, cabs, &c., must be dealt with through the ordinary 
channel, viz., the borough accountant, and not through petty 
cash. t 

Books not now available must be provided that will show 
clearly the financial—less capital charges— position of the under- 
taking up to date. Arrangements must be made to ensure that 
capital is kept separate from revenue expenditure, so that any 
chance of overlapping may be obviated. Coal: appears to us to 
have been economically dealt with. 


NEW POST OFFICE CLAUSE IN TRAMWAY BILLS 


HE June number of the official circular of the 
Tramways and Light Railways Association pub- 
lishes in full the clause which the Postmaster-General 
is seeking to introduce into all private Tramway Bills, 
giving him the right to use electric tramway stan- 
dards for the support of telegraph wires, to which 
we referred in notes, in our issues of April 18th and 
25th, and May 9th. The wording of the clause has 
now been agreed upon by representatives of the Tram- 
ways and Light Hailways Association, and the Muni- 
cipal Tramways Association, who were received at 
the General Post Office by Sir Robert Hunter on June 
8rd. The form in which the clause has now been 
submitted to the Postmaster-General for his approval 
is given below.. | 
(1) It shall be lawful for the Postmaster-General in any street 


or public road, or part of a street or public road, in which he is 
authorised to place a telegraph to use for the support of such 


telegraph any posts and standards (with the brackets connected. 


therewith) erected in any such street or public road by the 
(Undertakers) in connection with the tramways authorised by 
this Act, and to lengthen, adapt, alter, and replace such posts, 
standards, and brackets for the purpose of supporting any tele- 
graph, and from time to time to alter any telegraph so sup- 
ported, subject to the а conditions :—(a) In placing, 
maintaining, or altering such telegraph no obstruction shall be 
caused to the trattic or the working or user of the tramways. 
(b) The Postmaster-General shall give to the (Undertakers) not 
less than 28 days’ notice in writing of his intention to exercise 
any of the powers of this section, and shall in such notice 
specify the streets or public roads or parts of streets or publie 
roads along which it is proposed to exercise such powers, and 
the manner in which it is proposed to use the posts, standards, 
and brackets, and also the maximum strain and the nature and 
direction of such strain. Any difference between the (Under- 
takers) and the Postmaster-General as to any matter referred to 
in such notice shall be determined as hereinafter provided. 

(c) Unless otherwise agreed between the Postmaster-General 


' the same. 


and the (Undertakers) the Postmaster-General shall pay the 
expense of lengthening, adapting, altering, or replacing under the 
provisions of this section any post, standard, or bracket, and 
the expense of providing and maintaining any appliances or 
making any alteration rendered necessary in consequence of 
the exercise of the powers of this section tor the protection 
of the public or the unobstructed working or user of the tram- 
ways, or to prevent injurious affection of the Postmaster- 
General's telegraphs or any telegraphic or telephonic line or 
electrical apparatus of the PM or by any regulations 
which may trom time to time be made by the Board ot Trade 
arising through the exercise by the Postmaster-General of the 
powers conferred by this section. (d) Except as otherwise 
agreed, or in case of difference determined as hereinafter pro- 
vided, all telegraphs shall be attached to the posts, standards, 
or brackets below the level of the trolley wires, and on the side 
of such posts or standards farthest from the trolley wires. In 
case of difference the conditions of attachment shall be deter- 
mined as hereinafter provided. (e) Unless otherwise agreed, no 
telegraph shall be attached to any post or standard placed in or 
near the centre of any street or public road. (f) The Postmaster- 
General shall cause all attachments to posts, standards, or brackets 
used by him under the powers of this section to be from time to 
time inspected so as to satisfy himself that the said attach- 
ments are in a proper state of condition and repair. (g) The 
Postmaster-General shall make good to the (Undertakers) and 
shall indemnify them against any loss, damage, or expense 
which may be incurred by them through, or in consequence, 
of the exercise by the Postmaster-General of the powers con- 
ferred upon him by this section, unless such loss, damage, or 
expense be caused by or arise from gross negligence on the part 
of the (Undertakers), their officers, and servants. (4) The 
Postmaster-General shall make such reasonable contribution to 
the original cost of providing and placing any post, standard, 
or bracket used by him, and also to the annual cost of the 
maintenance and renewal of any such post, standard, or bracket. 
as having regard to the respective interests of the (Undertakers) 
and the Postmaster-General in the use of the post, standard, or 
bracket, and to all the circumstances of each case, шау 

agreed upon between the Postmaster-General and the (Under- 
takers), or, failing agreement, determined as hereinafter provided. 

(i) The (Undertakers) shall not be liable for any interference 
with or damage or injury to the telegraphs of the Postmaster- 
General arising through the exercise by the Postmaster-General 
of the powers conferred by this section and caused by the 
maintaining and working of the tramways, or by any accident 
arising thereon, or by the authorised use by the (Undertakers! 
of electrical energy, unless such interference, damage, or injury 
be caused by gross negligence on the part of the (Undertakers), 
their officers, or servants. (7) If it shall become necessary or 
expedient to alter the position of, or move any post. standard, or 
bracket, the Postmaster-General shall, upon receiving 28 davs' 
notice thereof, at his own expense, alter or remove the tele- 
graph supported thereby, or at his option retain the post. 
standard, or bracket, and pay the (Undertakers) the value of 
Provided that if the (Undertakers) or the body having 
the control of the street or public road object to the retention of 
the post, standard, or bracket by the Postmaster-General, a 
difference shall be deemed to have arisen, and shall be deter- 
mined as hereinafter provided. 

(2) Nothing in this section contained shall prevent the (Under- 
takers) from using their posts, standards, or brackets for the 
support of any of their electric wires and apparatus. (whether) 
in connection with their tramways (or other municipal under- 
takings), or shall take away any existing right of the (local 
authority) of using the posts, standards, or brackets of the 
(Undertakers) in connection with the lighting of the streets or 
otherwise. Provided that any difference between the Poet- 
master-General and the (local authority) in relation to the use 
of the posts, standards, or brackets, by the Postmaster-General 
and (the local authority) respectively shall be determined as 
hereinafter provided. 

(3) АП differences arising under this section shall be deter- 
mined in manner provided by sections 4 and 5 of the Telegraph 
Act, 1878, for the settlement of differences relating to a street 
or public road. 

(4) In this section the expression ‘‘Telegraph’’ has the same 
meaning as in the Telegraph Act, 1869, and other expressions 
have the same meaning as in the Telegraph Act, 1878. 

(5) The expression (‘‘Undertakers’’) includes their lessees. 


Municipal Accounts.— According to the Daily Graphic. the 
Departmental Committee, under the chairmanship of Mr. W'alter 
Runciman, M.P., to inquire into and report on the system on 
which the accounts of local authorities in England and Wales 
are kept, has concluded its investigations. The committee finds 
that on the whole the accounts of local authorities are well 
kept, especially in the provinces, although there is à great lack 
of uniformitv. They recommend, among other matters, that the 
accounts should be kept on the income and expenditure basis. 
instead of on the cash receipts and payments system, as at 
present. They have prepared a series of upwards of a score of 
model accounts for tramway. electric lighting. and other funds. 
and local undertakings, which they recommend might be used ir 
future. 


iA ee. 


JUNE 20, 1907. 


THE TWELFTH ANNUAL CONVENTION 
MUNICIPAL ELECTRICAL ASSOCIATION AT SHEFFIELD 


LTHOUGH the Convention of the Incorporated 
Municipal Electrical Association, commencing on 


Tuesday next, under the 
Presidency; of Mr. S. Е. 
Fedden, general manager and 
chief engineer to tie Sheffield 
Corporation Electricity Supply 
Department, makes Sheffield 
the headquarters of һе 
Association for the first, 
time, the event does not 
actually form the first occasion 
when its members have visited 
that old-established centre of 
industrial activity. Опе of 
the meetings in connection 
with the Convention held at 
Derby in 1904 took place in the 
Sheftield Town Hall on July 1st 
of that year, when а visit 
was also paid to the Corpora- 
tion generating station at 
Neepsend, which had then 
only been opened a few days. 
The first of the annual 
series of Conventions was held 
in London in 1896, the year of 
the foundation of the Asso- 


eiation, under the presidency 
of Mr. Arthur Wright, at 


that time electrical engineer to 
the Brighton Corporation, and 


succeeding Conventions were 
held at the towns given 
in the list below :— 
Year. Town. 


LBOG: LONON „оь v 221. bores 
1897 Manchester sn GLEE EL ТУСЕ 
1898 London ..... i toh 

1899 Bristol .. 

1900 Huddersfield . 
1901 Glasgow ............ 
1902 London ......... 
1903 Sunderland... 
A00À DIDI Gi necis mde npa 
1905 Edinburgh i 
1906 London and Kingston-o on-Tham:s 


s.. |! 11] n 


. H. FARADAY Proctor 
(City Electrical Engineer, Bristol), 
Hon. Sec. to the I.M.E.A. 


Tt is a happy circumstance that the Association 
should have chosen for its visit to Sheffield the year 


- 


Arthur Wright (Brighton) 
. H. Wordingham 

. H. Gibbings (Bradford) 
. Faraday Proctor 

. B. Mountain 

'. A. Chamen 


. F. C. Snell 
. P. Wilmshurst 
. А. Newington 
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ALDERMAN RoBERT STYRING, 
Lorp Mayor or SHEFFIELD. 


1892, when 


President. 


Н. Rider supply, 


E. Edgcome 


S. E. FEDDEN 
(Chief Electrical Engineer, Sheffield 
Corporation), 


President of the TI. M.E.A 


the Eleetrieity Supply Department of the Sheffield 
Corporation. 


OF IHE 


the works of the 
Light and Power Company were originally opened. 
to which Mr. William Johnson was 
engineer, worked up а considerable business in shop 
and private house lighting, which it earried on until 
1898, in which year the City Corporation took over the 
and purchased the Company's plant. Mr. 
Johnson remained in charge till 1900, when this year's 
President of the I. M.E.A. 
was appointed general manager and chief engineer to 


This Company, 
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of office of Alderman К. Styring, as Lord Mayor, on 
uccount of his close connection with municipal electric 


supply in Sheffield. 

The Rt. Hon. the Lord 
Mayor, who will welcome the 
Association at the first meeting 
on the morning of Tuesday 
June 25th, at the Town Hall, 
and who is giving a reception 
and dance on the evening of the 
same day, is а member of the 
firm of Webster and Styrin;, 
solicitors, of Sheftield, and has 
sat on the Aldermanie Bench 
since 1899. He has been Chair- 
man of the Electrice Supply 
Committee since its formation 
by the Corporation in 1898, 
and with the exception of one 
year has been continuously con- 
nected with the progress and 
success of the undertaking, and 
has proved himself to possess 
a very thorough grasp of the 


commercial problems under- 
lying the publie supply of 
electricity. 


Before referring in detail to 
the proceedings of the Conven- 


‘tion it may be of interest to 


give a few notes on the elec- 
tric supply and tramway under- 
takings in Sheffield. 

Electricity supply in Sheffield 
may be said to date from 
Sheffield Electric 


, Mr. S. E. Fedden, M I. С... 


C. МсАвтнов BurrER 
Secretary of the I.M.E.A. 


© 
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Mr. S. E. Fedden received his technical training at 
the School of Electrical Engineering, Hanover Square, 
London, and with Messrs. Robey and Company, of 
Lineoln, with whom he served a term of apprentice- 
ship in mechanical engineering. He also gained con- 
siderable experience in railway engineering in Colorado 
and California. | 

Mr. Fedden joined the staff of the Westminster 
Electric Supply Corporation, where he occupied posi 
tions in the meter and testing department, as third 
engineer in the generating station, and later on as 


i 
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Street Stations. He relinquished this position to gain 
further experience in polyphase work and electric tram- 
Ways in the States, and joined the Expert Department 
of the General Electric Co., at Schenectady, New 
York. He was afterwards appointed assistant engineer 
to the Tramway Company at Chatanooga, Tennessee, 
which position he gave up in order to fill the post of 
chief engineer and manager to the Electric Ligh 
and Power Company, Regina, North West Territory. 

Upon returning to England Mr. Fedden was 
appointed to the position of Chief Assistant Engineer 
in the electric light department of the Edinburgh 
Corporation, and afterwards he was elected to fill 
the post of Consulting and Chief Engineer {о the 
Burgh of Greenock Electricity Department. He also 
acted as Consulting Engineer to a number of electrical 
undertakings, including the Burgh of Broughty-Ferry. 

During the time he has been in Sheffield Mr. Fedden 
has carried out extensive alterations and additions to 
the supply system, including the design and erectio: 
of the Neepsend turbine power station. 

The system was originally single-phase alternating 
at 100 periods, and was gradually changed by the pre- 


sent Chief Engineer to two-phase, working at 50 
periods, with pressures of 2,000 ard 200 volts. A 


great object in view was the cultivation of the rich 
field for power supply offered by the numerous indus: 
tries for which the City is famous. The results in 
this direction have been extremely satisfactory. The 
increase in the demand for power is shown by the 
figures of output and connections quoted below. 

ee 


Total ЖА Units sold, 
Year No. оГ) equiv. of | | Total 


end- consu-| 30-watt |motors Total. works 
ing. mers. lainps con- cost. 


connected.) nec- | Light. | Power. | Heat 
ted. І ` 


—— — | - | С | 


1902 1783 165,757 | 598 — ЕА 
| 

1907 3207 | 494,600 7,004 3,578,655 3,055,844 144.056 6,778,555) 067d 

— — —— —À — — 


— 2.487 5841 L:-32d 
| 
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A schedule of prices has been adopted, ranging from 
2d. per unit for lift and hoisting work, down to 
six-tenths of a penny for general power work, to 
those who use three-quarters of a million units per 
annum, or the equivalent of about 600 kilowatts. 
connected at 50 per cent. load factor, for a vear of 
fifty 50-hour weeks. Between these two extremes the 
power rate falls in accordance with the nature of 
the consumer's demand and the extent of his use. 
Many works have now completely changed over their 
driving to electricity, and in the iron and steel trades 
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TURBO-GENERATORS, NEEPSEND 

chief assistant engineer at Millbank Street and Davies 
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POWER STATION, SHEFFIELD. 

a steady revolution in machine-shop driving is taking 
place. Many firms now have a high tension supply 
from the Corporation mains, and are equipping new 
machinery and changing old to electric driving as 
opportunity offers. 

The success which has been attained by the depart- 
ment is remarkable, in view of the competition to 
which it is subjected. The town gas, the supply of 
which is in the hands of a private company, ranges 
in price from Is. 14. to 1s. 5d. per 1,000 cubic feet, 
the lower figure applying to customers using 100,000 
eubie feet per annum, approximately the consumption 
of a 4 h.p. engine with a 50 per cent. load factor, 
working for fifty 50-hour weeks. 

This growing demand for electricity has entailed 
many extensions to the original generating station i: 
Sheaf Street, which, in 1904, was supplemented by a 
new works, erected about two miles from the centre 
of the city, and convenient for feeding electrical 
energy in bulk to the eastern districts, which promis 
to constitute the principal area of the power supply 
At the present time this station at Neepsend contains 
two 1.500- 2.000 kw. turbo-alternators, gener- 
ating at 2,000 volts, and with all auxiliaries driven 
by two-phase induction motors. The steam supply is 
from four Stirling boilers, working at 200 Ib. pressure, 
fitted with internal superheaters, Bennis sprinkler 
stokers, ard induced draught, with air heated by the 
Hue gases on the Ellis and Eaves system. The works 
are built between a river and a railway, and at a 
lower level than the latter. Full advantage has been 
taken of this in the arrangement of the fuel storage 
and supply to the furnaces, which is entirely provided 
by gravity fall from the railway trucks. The switch. 
board is connected to the old works and to a distri- 
buting centre in the city, by two pairs of concentric 
cables, and each station has a Tirrell voltage regulator 
which ean be used on any generator, so that under all 
conditions of working the line voltage is controlled by 
this deviee, which has done МЕРУ excellent service 
in safeguarding the lighting pressure from the effects 
of the motor load. This amounts>to_about [2.000 kw. 
all day, and one-fourthititocóne*third) of) that amount 
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through the night, with oceasional spurts on Sunday, 
when the opportunity is ofteu taken by the large works 
to carry out repairs and operations impossible during 
the week. 

The network of mains has become extensive, and 
to-day contains about 80 miles of high-tension and 85 
miles of low-tension cables. Duplication of supply 
wherever possible is the object kept in view in making 
important extensions, and the main arteries of dis- 
tribution are rapidly taking the form of closed loops. 
The transtormer sub-stations have necessarily become 
very numerous in recent years, and vary in capacity 
from 1,000 kw. to 20 kw. The large ones are special 
buildings of two or three floors, either completely 
owned by the Corporation or built by the manufac- 
turers whom they supply, and equipped by the Electric 
Supply Department. In private residential districts 
they take the form of street pillars containing. small 
transiormers, and the necessary disconnecting gear for 
а Н.Т. feeder and a small number of L.T. distributors 
These * overgiound boxes '" are being largely used 
in new work for sectionising the L.T. network. in 
place of the various earlier forms of pavement box. 
It is expected that in the near future the power load 
may be supplemented by supplies for metallurgical! 
work. Already several electric furnaces for tool hard- 
ening and high-class steel production are at work in 
the City. 

Electric heating for domestic purposes has been par- 
ticularly successful during the last two years, since 
when the low rate of one penny per unit has been 
charged for warming stoves and cooking apparatus. 
Some 200 radiators are connected to the Corporation 
mains, with a yearly consumption of about 150,000 
units, showing an average of 300 units per kilowatt 
installed,:or, say, two to three hours of use per day. 
Cooking appliances and sundry domestic conveniences 
other than lighting are also coming into favour amongst 
private consumers. 

Electric street lighting has been under considera- 
tion for some time, and appears at last to be on trial. 


== ищ 
R. L. ACLAND C. E. C. SHAWFIELD 


H. E. YERBURY 
(Ch ie f Electrical Engine er, She flu ld 
Tramways). 


Half a mile of busy shopping thoroughfare is now lit 
by '' Luna аге lamps, suspended from the tramway 
side poles. It is worthy of note that the tram lines 
along the thoroughfare in question have been relaid 
under pressure of time, and full gangs employed 
through the night on all the operations of rail drilling 
and conereting, without any other light than that 
afforded by the are lamps. 

The business of house wiring and fittings manufacture 
formerly carried on by an offshoot of the old Electric 
Light and Power Company, was compulsorily acquired 


(Chief Electrical. Engineer, 
Chesterfield). 
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by the Corporation with that undertaking, and has 
since been developed into a business employing some 
sixty persons. 


Mr. Fedden's chief assistant is Mr. J. W. BEAUCHAMP, who 
has been in the employ of the Sheftield Corporation Electric 
Supply Department for seven years, during the last three of 
which he has been Deputy Manager and Chief Assistant En. 
gineer. Previously he had the management of an electrical 
engineering works in Birmingham, and carried out contract 
works, mostly in connection with central stations in London and 
elsewhere. 


The Sheffield Corporation electric tramways system 
may be said to date from 1899, when the horse tram- 
ways were converted to electric traction, and about six 
miles opened for service. There are now 35} miles 
of double track, and approximately 1,594,000 passen- 
gers are carried each week, and the receipts amount to 
about £5,600 per week. The average daily car service 
is approximately 200, and the entire rolling stock 
consists of 253 single and double-deck cars, all fitted 
with B T.-H. equipments. 

The following plant is installed at the tramways power station 
at Kelham Island :—Six Stirling boilers (two evaporating 25,000 
lb. of water per hour each, and four smaller ones, evaporating 
16,000 Ib, of water per hour each) ; seven marine wet back boilers, 
each evaporating from 9,000 to 14,000 lb. of water per hour; 
two Belliss Compound Tandem Engines, coupled to two 225 kw. 
generators; two Cole, Marchent, and Morley vertical compound 
condensing enzines, coupled to two 500 kw. generators ; two Cole, 
Marchent, and Morley vertical compound condensing engines, 
coupled to two 1,000 kw. generators; a ''Browett Lindley” 
engine, coupled to a 1,000 kw. Vickers, Sons and Maxim's gene- 
rator is now being installed. A '' Davis-Perrett " water purifying 
plant deals with 10,000 gallons of condensed water per hour. 


For the year ended 25th March, 1907, 12,832,535 
units were generated, and the works costs, including 
all cable and cable pit maintenance, &c., are 0'4 pence, 
and the total costs, including interest and sinking fund, 
&e., are O'71 pence per unit generated. Owing to the 
peculiar position of the power station, all coal and 
ashes have to be carted, and the cost of coal varies 
from 9s. 4d. to 10s. 114. per ton. 
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(Chief Electrical Engineer, 
Wolverhampton). 


Extension work is now in hand at the power station, 
several new routes are being opened out, and the 
Corporation are applying this year for Parliamentary 
powers to expend the sum of £163,707 (exelusive of 
permanent way) for this purpose. Up to the 25th 
March, 1907, the sum of £1,147,367 has been expended 
on the Sheffield tramways undertaking. 

The Chief Electrical Engineer of the Sheffield Corporation 
Tramways is Mn. Н. E. Yersury. In the capacity of Assistant 
Electrical Engineer he had a lengthy experience in the construc- 
tion and maintenance of the first large electric tramway under- 
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taking in England—at Bristol, in 1895. He resigned his position 
with the Bristol Tramways and Carriage Company in 1899 to 
take up the appointment of Chief Assistant Electrical. Engineer 
at Sheffield. Upon Mr. A. L. С. Fell being appointed Chief 
Officer to the London County Council Tramways in 1905, he was 
appointed to his present position. 


The programme of the meetings and other proceed- 
ings of the Convention was given in our last issue. 


| Н. R. BURNETT 
(Chief Electrical Engineer, Barrow-in- 
Furness). 


The first paper will be read by Mr. R. L. Acland 
(Chief Electrical Engineer, Chesterfield), on ‘* Exten- 
sion of Electricity Supply to Outlying Districts,’’ on 
Tuesday, June 25th, after the presidential address. 
Мв. К. L. АсгАхр has been Consulting and Resident Engineer 
to the Electric Lighting and Tramways Department of the 
Chesterfield Corporation for the past 64 years, and was solely 
responsible for the design and carrying out of the entire work 
in connection with same, including the preparation of all Par- 
liamentary drawings, &c., for the 1904 Tramways Bill, also 
the design and construction of the track and buildings for 
tramways, in addition to all electrical equipment. Mr. Acland 
came to Chesterfield from London, where he was on the staff 
of Messrs. Belshaw and Со., engineers, Westminster, previous 
to which he had extensive experience in electric lighting and 
tramways work with the late Birmingham Central Tramwavs 
Co., and the Birmingham Electric Supply Co. | 


In the afternoon of the same day a visit will be 
paid to Messrs. Vickers Maxim's River Don Works 


А. К. FEARNLEY 

(General Manager,  Nheffheld Tramways). 
(by kind permission of Colonel T. Vickers). A full 
description of these works appears on page 1041 of this 


{ R. McCourt 
(Mains Superintendent, Harrogate). 


issue. The following day (Wednesday, June 26th) 
will be pleasantly cecupied by an excursion to the 
‘* Dukeries. `’ 

More serious business will be resumed on Thursday 
morning with the annual general meeting at the Roval 
Victoria Hotel, and in the afternoon the following 
papers will be read aud discussed: ‘* Cheap Power 
Supply of Municipalities," by Mr. C. E. Shawfield: 
'""Ihe Costs of and Charges for Electricity Supply.’ 


| A. J. CRIDGE 
(Assistant Electrical Engineer, She field). 


by Mr. H. К. Burnett; and '' Depreciation,” by Mr. 
C. H. Yeaman, ali of which should give rise to inter- 
esting discussions. 


Mr. C. E. SHAWFIELD is Borough Electrical and Tramways 
Engineer at Wolverhampton. After a course at the Durham 
College of Science, Newcastle-on-Tyne, Mr. Shawfield was 
articled as a pupil for three years with the Newcastle-on-Tyne 
Electric Supply Company, and subsequently passed through the 
works of Messrs. Robey and Co., of Lincoln. In 1896 he was 
appointed Chief Assistant Electrical Engineer to the Wolver- 
hampton Corporation, and in June, 1898, succeeded Mr. Harman 
Lewis (who resigned through ill-health) as Chief Engineer. 

Mr. Н. К. Burnerr is Chief Electrical Engineer at Barrow- 
in-Furness. Не commenced his engineering training in 1889, as 
a day student at Finsbury Technical College. In 1894 he took 
up central station work, entering the service of the Dundee 
Corporation, with whom he remained for lj years, leaving on 
being appointed Assistant Engineer at the King’s Road works 
of the St. Pancras Vestry, under Mr. J. К. С. Snell. Upon 
Mr. Snell’s appointment to Sunderland, Mr. Burnett was ap- 
pointed to the joint charge of the works, and remained there 
until 1898, when he received his present appointment at Barrow. 
in-l'urness, where, as Borough Electrical Engineer, he has had 
control of the Corporation Electricity Department since its 
inception. 

Mn. C. H. Yeaman is Electrical Engineer to the Borough of 
Hanley. He received his training at Glasgow University and 
Glasgow Technical College. and subsequently held positions 
with the Ward Electric Car Co., London, Liverpool Corporation, 
British Insulated and Helsby Cables, Ltd., Prescot, and J. С 
Statter and Co., London. Mr. Yeaman was also for a short 
time editor of /ndustries and Iron, and has been head of the 
Electrical Engineering Department of, and lecturer at, Croydon 
Polytechnic. From 1895 to 1905 he was Chief Assistant Ele 
trical Engineer to the Islington Electricity Department. 


Thursday's proceedings will conclude with the 
annual dinner, at the Royal Victoria Hotel. 

The first paper to be discussed on the following day 
(Friday, June 28th), which is the last dav of the Con 
vention, will be on ‘* Photometry as applied to Central 
Station Work," by Mr. R. MeCourt, Mains Superin- 
tendent at Harrogate, a paper which secured the 
1.М.Е.А. Travelling Scholarship, value £10. 


Mn. McCoorr was trained at the Glasgow and West of Scot- 
land Technical College, and served an apprenticeship in the 
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works of Messrs. Kelvin and Janes White, Glasgow. He was Dundee--H. Richardson, W. Don. 

for three years in the Paisley Corporation Electricity Depart- Kaling—J. D. Knight. 

ment as Mains Superintendent and Chief Assistant Engineer, Kastbourne—4J. K. Brydges, С. F. Simons. 
and subsequently entered the employ of Messrs. Johnson and Eccles—W. Pearson, H. W. Angus. 

Phillips, оп whose behalf he acted as Charge Engineer during Edinburgh—-¥. A. Newington "A. Н. Forster А. Murray, B 
the erection of the plant equipment of the Kendal Electricity Stevenson. А | иту eee: 
Works. He was appointed Mains Superintendent tor the CE pli. E. Heath. 
tion Electric Light Department in 1902. Farnworth—R. B. Leach. 


Harrogate Corpora 
The last paper to be read at the Convention. will be nd W. Lackie, J. Willock, W. Nicol, R. A. Wight 
on “ Alternating Current Distribution," by Mr. A. Govan—T. C. Parsons, B. J. T. Buchanan. 
J. Cridge, Assistant Electrical Engineer, Sheffield. Gravesend—C. L. McInnes. 
Gireenock—J. А. Robertson, M. Brown. 
in 1896 at Grimsby—W. A. Vignoles. 


Мв. A. J. (RIDGE 'S electrical studies commenced 


the Finsbury Technical College. After a few months devoted Halijax—W. M. Rogerson, Alderman G. Hey. 


Alderman Coates, Councillor Secho- 


to general installation and telephone work, he was appointed, in Hanley—C. Н. Yeaman, - 
1999, Assistant Electrician with the Brighton Corporation, and field. 
in 1900 came to Shettield to establish a meter and general testing Harrogate—G. Wilkinson, W. Stott, R. McCourt, W. Davidson. 
department under Mr. Fedden, of which he is still in charge. Hastings—X. S. Ferguson, Councillor Bones. 
He was also connected with the establishment of а motor Hayes, Middlesex—T. R. Renfree. 
hiring department in Sheftield. . П cywood—J. Stott, Councillor Popple. 
ЕЕ фе 1. 

The afternoon will be devoted to visits to the uc Wc G. Allen 
Kelham Island Tramway Power Station, the Neepsend Huddersfield —A. B. Mountain, "A. Chatterton, W. Jepson, 
Power House. and the Sheaf Street Station already A. M. Hopkinson. Pu 
described. H ull. — Councillor Pybus, J. Wilkinson. 

The duties of Honorary Secretary of the Association EE, P Я Richards. 
| tip | ae < : pawich . Ayton. 
fall upon Mr. H. FARADAY ркосток, City Electrical En- Avighley—A. D. Smith, 

Kettering—W. А. Walker. 


gineecr, Bristol, who sueceeded Mr. J. E. Edgeome in 
1905, when the latter became President. Kilmarnock. Burbidge. 
King's Lynn—J. Pilling. 
М. Proctor is the son of the late Mr. Barnard S. Proctor. Lancaster—W. A. Tester, Councillor He 
К.І.С. He served ап apprenticeship to Messrs. Henry Watson and SOM: E: 
Sons, engineers, of Newcastle, passing through all the workshops Lecds—H. Dickinson, Alderma 
and drawing otfices, receiving his theoretical training at the schools J. G. Bateman, L. Blockman. 
of the Science and Art Department and the Durham College ot Leyton—A. W. Golightly. | | _ 
After the completion of his apprenticeship, Mr. V ы ond dus MM Ps 
: 0 : —1. EM av, м : ха. 

atson ший the commencement Jiton WW. Ас СОК А. отла 

: Maidenhead —C.. О. Milton, Ferguson Good. 


ald, Councillor Jack- 


n Matheson, Councillor Shaw, 


Science. 
Proctor remained with Messrs. W 
of the undertakings of the Newcastle-on- Tyne El 


Company at Pandon Dene. For this company he acted as Vansfield-—G. А. Fish, J. Н. Collins, E. Holcombe Hewlett. 
Assistant Engineer until November, 1892, when he left to take Manchester—8. L. Pearse Т. Т. L. Preece, A Sturthall, 
a А се be . 9 e . . ; A. ake ro € 


as City Electrical Engineer to ће c, D. Taite, Е. Tells, Н. Wooler, P. A. Escourt. 


up his present appointinent 
Bristol Corporation: Mr. Proctor 15 à great-nephew of the Middlesborough—H. М. Taylor, C. Dorman Nunthorpe, 
great Michael Faraday. | Panes 
Much of the arduous work of organisation of the Convention Morecambe—A. P. V. Bland. 
devolves upon Mr. C. McARIHUR BrrLER. Secretary of the Moitlal:e—C. s. Davidson. 
і nt іп 1900, has organised Newport, Mon.—H. С. Bishop. 


1. M.E.A., who, since his appointme 


the Conventions held in Glasgow, London (2), Norwich—F. M. Long. 


Sunderland, 


Derby, Edinburgh, and Sheffield. During the period covered by Vottingham—Herbert Talbot, E. Christie. 
these the scope of the A | Oldham—s. W. Newington, J. Hirst, Alderman Bolton. 


ssociation has widened considerably, and à on, J. 4 
Paisley —F. Henkinson, Bailie Fisher. 


its membership has nearly doubled. Мт. Butler is а Fellow ot x | 
the Chartered. Institute of Secretaries, а member of several Poplar eine poen cx Field 
other professional bodies, and holds two secretaryships in con- id dc c inns, Alderman oo 
nection therewith. ae үа, D. L. Winter, С ‘lor R 
= . : : Ж А о# етйат. ‘ross, D. L. Winter, ouncillor Neeves. 
l D he following is a list of the members and others participating St. A nne’e-on-Nea—d. Clothier, W. Thompson. 
in the Convention :— st. Helens, Lanes.—E. Hollingsworth. 
“Aberdeen—J. А. В ll, Council Nal ford —Councillor Hodgson, V. A. Н. McCowen. 
тоса оле BERE Nhe fficeld—H._ E. Yerbury, A. Lucas, H. J. R. Parton, А. 
: | | i Cridge, A. R. Fearnley. 


Burnett, Alderman Smith. Shrewsbury C. M. Johnson. . | 
i Nouthport—R. $. Down, Councillor Paton. C. 5. Ingham. 


J2arnsley—— Alderman Brady. 
1 
Stockton-on-Tees.—H. Tomkins, J. J. Smith, Councillor H. 


Pearrow-in-k urness—H. R. 


72«díord —W. W. L. Phillips, А. 5. L. Kilpin. 


Z2 irkenhead—W. Wyld, J. Н. MceGaul, W. G. Wall. : 

Zackburn—P. Р. Wheelwright. Tomkins. О, | 

Piackheath, S.E.—D. T. Heap. Stoke N ewington—-A- H. Bridge. 

734uck pool —C.. Furness, Alderman Grime. Stoke-on-l rent—P. J. S. Tiddeman, Я € 
hall. W. Cooper. Sunderland—A.. 5. Blackmann, Alderman Bruce, Councillor 


Feolton—A. А. Day. J. Berry. J. W. Mars 


72»ootl«—F. D. C. Clothier, W. R. Brewster, P. Dawson. Hudson. 


Sutton Cold field .—J. Dewsbury. 


4T. Roles, А. Wood, Н. 1 binson, J. stler. ' m ; 
лн J ce ood, Н. Robinson, J House Nwansea—C. А. L. Prusmann, G. Н. Colwill, А. Sinclair. 
"s RE p dau ue : "T Sonda Tynemouth—C, Turnbull. 

Иа аса Alderman Carden. Wakefield—H. А. Nevill, Councillor Greaves. 


Fe ristol—-H. Faraday Proctor, Afderman Pearson, Alderman za om "vli 
Llowd, C. J. Lowe. Walsall—A. Wy е. ; 
Ficrnley—J. “tarkie, Alderman Grey. еч Hartlepool —F. F. Fredericks. 
| d Weymouth —W. Drysdale. 


- urslei-—A. Bremner. 

1 :5 PD LEA Pringle. Willesden—J. G. Bruce, В. A. Griffin. 

72 a ry—8. J. Watson. Alderman Duxbury. Woking—F. G. McLean. 

є “ег nterbury—C. A. Blascheck, Alderman Mason. i Woolwich—W. H. Dawson. . 

€ Cr rdiff——À. Ellis, P. W. Carey. Worcester—C. Shaw. A. H. Parker. 

(Cor rlisle—C. Burnett. | ш ЕЕ ао е Crowther. 

vA, eltenha —W. J. Bache, 7 eywood. ог. V. Scott. 

4 S Reli c Councillor Heywend E. Garton, J. Gregory. E. С. Izard (Messrs. Willans and 

€ ol chester—A. R. Sillar, Е. Н. Barritt. Robinson), F. J. Warden Stevens, H. Fould. F. Charles 

C'°o eentry—4. А. Jeckell, Alderman West, Councillor Pridmore. Raphael. J. MeMillan, J. A. Crowther, А. Thompson, M. В. 

€ roydon—a. C. Cramb, D. B. Miller. Field. (Messrs. Ferranti. Ltd.). L. Andrews (Key Engineering 

Joes clington—J. B. P. Lunn. Col J. T. Corneille, W. Crawford, J. A. Smeeton, H. Har- 
rison, W. С. C. Hawkyns, J. MacVeagh, W. М. Leslie. E. New. 

R. Smith. C. Н. Wordingham, Е. J. Fox (Messrs. 


леа тот. p. Pember. | 
де rhy--T. р. Wilnshurst. Alderman Butterworth. E. Venner, | | (М 
Willans and Robinson). €. D. Taite (Lancashire Electric Power 


72 гаити. H. Campion, Arthur Oldroyd. E 
LIC a-er--W. L. Woodman, H. Hobday. Со.), В. Welbourn (British Insulated and Helsby Cables, Ltd.). 
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REVIEWS OF BOOKS 


Construction of Dynamos: Alternating and Direct 
Current. By Tyson Sewell. 316 pp. 8 in. by 
9l in. 233 illustrations. (Crosby, Lockwood and 
Co.) 75. 6d. 

In the preface it is stated that the object of this 
treatise is to "' attempt to deal in a single volume of 
handy size with the theory, design, and construction 
of dynamos—both alternating and direet-eurrent—in a 
manner sufliciently detailed to render it of service as 
a text-book for students and apprentices in electrical 
engineering, as well as helpful to civil, mechanical, and 
other engineers who have occasion to. deal with elec- 
trical matters.” It would be hard to conceive ot a 
more difficult task; nevertheless its suecesstul accom- 
plishinent is much to be desired, and it appears to the 
reviewer that, despite many and grave defects in the 
present. treatise, it affords a fair groundwork tor the 
purpose. From chapter X. up to the end ot the book a 
tclerably good and up-to-date presentation of the sub- 
ject is set forth. In these chapters the subject is illus- 
trated and explained by the aid of a number of excel- 
lent examples of modern machines by various 
designers and manufacturers, although a few antiquated 
machines have been included. The methods of design 
Which are set forth are those which have emerged 
from the experimental stage and have been accepted as 
orthodox. 

On the other hand, of chapters I to IX. inclusive the 
reviewer has been unable to form a favourable opinion. 
Whereas in the preface the author states that he has 
' omitted descriptions of machines that аге already 
obsolete or are rarely met with, the available space 
being almost exclusively devoted to machines repre- 
senting present standard practice °’; of the first 158 
pages covered by these nine chapters, 86 are devoted 
to the construction, the theory, and the design of 
bipolar dvnamos. Resort is properly made nowadays 
to bipolar construction in turbo-dvnamos for moderate 
outputs, and had these constituted the subject matter 
of these 86 pages a useful purpose would have been 
served. But this considerable portion of the book is 
devoted to the bipolar dynamo of ancient times, and 
the treatment throughout is only ndequate tc the state 
of the art in those days. Stress is repeatedly laid on 
tne distinction between ring and drum, and the proper- 
ties of these two types are subjected to repeated com- 
parisons; the windings shown are ehietly of those old 
and irregular. types, where the end connections are 
piled up in a bunch at the ends of the core. and the 
general state of development of armature construction 
is well retleeted in the author's ома words in describing 
the core construction :— 

The slots are usually punched out by special presses, a few 
at à time, and any burrs formed іп the process are removed by 
emery wheels. |n some cases the slots are punched slightiv 
smaller than required, and after the core is built up they are 
milled out. This leaves them smooth and clean. but is more 
expensive, and there is the possibility of burring the plates, 
which tends to increase the eddy current loss. Gn the whole. it 
is perhans best not to tool them in any way after being built 
up. but to get them into line by building uy on a sufficient 
number of guide-rods. 

The very first paragraph on page 1 concludes with 
th» statement that ** the conductors are covered by one 
or more of the insulating materials, usually shellacea 
cotton, and this propensity for the use cf shellac runs 
through the book. As a matter of fact. shellac. on 
account of the fact that it is composed in no small part 
of acids and cf water, and from the further considera- 
tion that it becomes brittle and useless in а very shore 
time, is now practically entirely superseded by hich 
class varnishes and impregnated compounds. ` 

It is a relief to the reviewer to find much to praise 
in the sections relating to multipolar dynamo construe: 
tion. The text is here illustrated bv a number of 


examples of excellent and efficient modern machines, 
and various tables of data of such machines have been 
compiled with considerable care. The electro-magnetic 
data for an 8-pole, 400-kw., 100 r.p.m., 5250-volt con- 
timuous-current dynamo has been worked out in con- 
siderable detail, tnough it must be coníessed that the 
order of development of the design leaves much to be 
desired. The author first set hnnself the task of 
designing a 400-kw. 550-volt machine. No speed is 
assigned for this design, and irrespective of апу con- 
sidcrations relating to speed the author by a manipula- 
tion of some output coetficient equations concludes that 
8 pcles should be employed. Having determined upou 
this number of poles he ** deduces "' the speed at which 
the machine should run as 100 r.p.m. Now in ninety- 
nine cases out of a hundred, manufacturers аге called 
upon to tender for dynamos to run at a specified speed ; 
the designer's task is then to prepare specifications ior 
a machine for this speed, which shall be as economical 
and satisfactory as possible from thermal, commu- 
tating, and mechanical standpoints. In general it may 
bè said that the number of poles is greater the lower the 


specified speed and voltage. Any other way of 
approaching the subject cannot but mystify the 
student. 


While the author is in the main very careful to 
acknowledge the sources from which he has obtained 
his designs and methcds, it would not be amiss to 
quote the original authority for the tooth correetion 
curves in Fig. 147 on page 203. 

t is a pleasure to note that in the discussion of the 
regulation. of alternators the author has selected a 
method which, while sacrificing exactness to по 
precticable extent, renders the subject sufficiently 
susceptible to rapid calculation to be of genuine service 
to the practical designer. This cannot be said of most 
of the methods cf designing alternators. ; 

Should the author, for subsequent editions, revise the 
beok on the lines suggested, leaving out the subject of 
bipolar design, or (if he should still prefer to deal with 
this subject), substituting modern bipolar turbo 
dynamos for the old fashioned bipolar dvnamos, he 
could, it appears to the reviewer, also profitably give 
attention to the elimination of certain other mincr 
defects. Thus, although the current in amperes is 
indicated by J, there are à number of pages on which 
the letter C is employed. On page 57, in fact. both 
symbols are employed. C and I generally denote the 
curent in amperes, but on page 136 C denotes the 
“current in absolute units." This allusion to other 
than the practical units, as well as the earlier dis 
cussion of the absolute units, can only confuse and 
discourage those for whom the book is intended. 

Finally there is the lack of eonsisteney with regard 
to significant figures which so frequently mars books 
of this class. We need only take one case as an 
example :—The flux entering a certain armature in à 
given machine is stated to be 18,836,000 lines. The 
author then goes on to assume the leakage faetor as 
1:15, admitting that this is a rough assumption, and 
then he estimates the flux in the field magnet cores 
to be 1:15 times the above-menticned armature flux. 
and obtains the value of 21,661,400. As there may 
easily be more than a 5 per cent. error in the rouchly- 
assumed. leakage factor, we should have preferred *o 
хау that the value of the field core flux in the case in 
question lies between 21.000,000 and 22,000,000, and 
is probably in the neighbourhood of 21,700,000. 

—————фь- 


Fuel, Water, and Gas Analysis. Ву J. B. С. Kershaw. 
166 pp. 3% in. by 83 in. 50 illustrations. 
(London: Archibald Constable and Co.) &s. 

The author states that this book is based upon 

selence and practice, and we are tempted to express a 


JUNE 20, 1907. 


ELECTRICAL ENGINEERING 


1035 


wish that the practice was more evident. As a text- 
book describing various forms of calorimeter, water- 
testing appliances, gas sampling, testing, and recording 
apparatus, this work may be commended to those who 
desire soine elementary knowledge of the subject. 

We think the author in his preface has not realised 
the value of existing books to, what he now calls, the 
boiler-house engineer. A supply of electrical power is 
now available in most parts of this country, and the 
small steam user is tneretore disappearing, and the 
work of the transtormation of energy contained in coal 
into mechanical power has become concentrated in the 
electric power house. One result of this development 
has been the remarkable improvement made in 
mechanical appliances and the scientific knowledge of 
those who control them. Owing to the magnitude of 
these operations it 18 now possible to obtain expert 
attention to every detail, and it is therefore somewhat 
surprising to find that the author considers this book 
ocqupies a vacancy Which has not hitherto been ade- 
quately filled. We do not find many references to 
standard works given in this volume, and as no 
new method of working is described, much of the in- 
formation given can be obtained from the catalogues 
of the makers of the instruments described, many of 
these catalogues themselves forming most fascinating 
text-books. The author directs special attention to the 
chapters in which the practical application of the test 
results are illustrated, and he assumes that there are 
engineers who have never made use of laboratory tests 
of fuel and are therefore scornful as to the value of 
fuel testing. 

It is to be regretted that the author disfigures his 
book by more than one reference to а supposition that 
the fireman, and sometimes the engineer-in-charge, 
have a financial interest in keeping the fuel contract to 
one particular firm, and he remarks that a fireman re- 
ceiving doles or presents from the colliery company is 
not likely to become very active in complaining of the 
fuel when the deliveries fall off in quality. We do not 
think these remarks will be endorsed by many users of 
fuel who have placed reliance on the training, experi- 
ence, and honesty of those whom they employ; and 
it is fortunate that the value cf fuel-testing is so 
generally recognised that it does not require this 
method of urging its importance to be brought for- 
ward. It seems reasonable to hope that the author 
would have written a more aeceptable book if he had 
appreciated the requirements, and could have realised 
that engineers in charge of power works, including the 
assistants employed in the boiler-house, could be 
gentlemen, chemists, and engineers, and still remain 
honest. 

The work of the late Bryan Donkin has not been 
forgetten by engineers, and if his book on the Heat 
Ltheieney of Steam Boilers, published in 1898, were 
brought up to date by a description of the apparatus 
now within the reach of the steam user it would prove 
mere acceptable than the book now under review. The 
mipcrtanee of conducting the modern power house on 
chemical lines justifies, in most cases, a separate de- 
partment, which should be placed in the hands of 
qualified assistants, who would undertake the analysis 
of fuel, water, the products of combustion, the testing 
of oil and all cther commodities; and any werk, whether 
treatise or text-book, to be of real benefit to the in- 
clustry, should deal with the whole subject compre- 
hensively as chemistry applied in the power hcuse. 

ыз UE MM 


Elektrometallurgie des Eisens. By Dr. Bernhard 


Neumann. (Monographien über Angewardte 
Elektrochemie, No. 26.) 176 pp. 62 in. by 93 in. 


89 illustrations. 
7 marks. 


(Halle-a-8.: Wilhehn Knapp.) 


This is the 27th volume of the well-known Mono- 
gqraphien über angewandte Flektrochemie. It com- 


mences with an historical introduction, in which а 
description of the early pioneering work is set out, and 
sketches of the various furnaces are given. The first 
attempts at smelting were condemned to failure because 
there was no cheap power available. The trst furnaces 
seem to have been tried in 1853, independently in 
France and England, but in those -days the only source 
of current was primary batteries; therefore, of course, 
nothing eame of the attempts. Siemens, and Siemens 
and Huntington, about 387 years ago, described’ a 
number of experiments with an electric arc furnace, in 
which they melted about 3 kilograms of cast-iron 
in about 20 minutes, and 3°6 kilograms of platinum 
in 15 minutes. Ав a matter of fact, although these and 
other experiments showed what could be done by means 
of electrical energy, the sources of current were not 
sufficiently reliable or cheap for any great progress to 
be made. It is, indeed, only within the last decade 
that real progress has been made. 

There are practically two kinds of furnace which are 
employed : those with earbon electrodes, and those with- 
out carbon electrodes, in other words, induction fur- 
naces. It is of interest to notice that not only are the 
furnaces worked electrically, but, most furnaces being 
used for the production of high-grade steels, the 
sorting of the ores is done by electro-magnetic methods. 

As showing the great value attached to the report of 
the Canadian Commission on the smelting of iron ores, 
it is continually referred to throughcut this monograph. 
Furthermore, the last few pages, which are in the way 
of an addition to the book after it had gone to press, 
describe the most recent work which has been carried 
out at Sault Ste Marie, Ontario, where an electrode 
furnace of the Héroult type has been found to give very 
satisfactory results. 

That in the near or even distant future, the electric 
furnace will replace blast furnaces for smelting purposes 
is hardly to be expected. But for the production cf 
relatively expensive products, such as crucible steel and 
for the manufacture of ferro-alloys, the electric furnace 
is now taking its place as a commercial process. At 
the same time, where fuel is scarce, and water-power 
is close at hand, actual smelting cf ores will probably 
be successfully carried out by means of the electric 
furnace. 

The monograph before us is very ably written, and 
is replete with up-to-date inferination. The diagrams 
are also clear and well-produced. This is decidedly a 
book to be studied by anvone who wishes to know the 
progress which is being made in this branch of electro- 
metallurgy. АП iron and steel masters who may wish 
to test the possibility of introducing electro-thermic 
methods into their works should certainly study this 
monograph in order to see, at any rate, what not to do. 


ei 


Armature Construction. By IT. M. Hobart and A. С. 
Ellis. 348 pp. 9 in. by 6 in. 420 illustrations. 
(London: Whittaker and Co.) 15s. 


This book is an excellent additicn to Messrs. 
Whittaker's ‘ Specialists’ Series," and is in every way 
fit to rank with Mr. Hobart's other publieations as 
appealing alike to the designer and the operative who 
desires to obtain an intimate knowledge of his work. 
It is free from ancient histcry, and reference is only 
made to such old forms of winding or processes as are 
required to trace the growth of the slightly more 
modern methods now in use. The Alioth and Eick- 
meyer windings are cases in pcint; both patents have 
expired, but the principles are still alive. 

The arrangement of the book is admirable, апа the 
illustrations and diagrams are thoroughly well done. 
In the chapter on armature laminations considerable 
space is devoted to iron tests, specifications, and stamp- 
ing operations. The stamping section is particularly 
good, and is very welcome in view of the absence of pub- 
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lished information on this point. As the book is for 
British readers another name should be added to the 
makers of armature dise stamping machines—Messrs. 
Rhodes, of Wakefield. The following chapters on the 
armature frame, ventilation pieces, and assembling the 
core, are practical and well illustrated by drawings and 
photographs showing recent practice. 

The chapter cn construction of squirrel-cage armur: 
tures illustrates some good examples of this class of 
armature, or rotor, as it is usually termed, and the 
authors’ comments on the different methods of secur- 
ing the conductors to the end rings add to the value 
of the illustrations. 

The twenty pages devoted to commutator construc- 
tion contain a great deal of useful matter, although 
some more definite opinion regarding the relative merits 
cf mieanite built up from splittings, composite plates 
made by cementing two or three thicknesses together. 
and solid plates (where size permits) would have been 
useful. One looks to the authors of this book for some 
guidance in such matters, and the behavicur of 
micanite in commutators has been the subject of a 
good deal of discussion in the technical press. | 

The section (about 120 pages) dealing with the wind- 
ings of direct and alternating current armatures 18 Very 
complete, and too much praise cannot be given to the 
eareful classification of the windings, and to the excel- 
lent coloured diagrams. The system adopted for the 
classification is caretully explained, and the nomen- 
clature, which is to some extent novel, is adhered tc 
consistently. Plate XIV., p. 245, shows very clearly 
the scheme applied to A.C. and D.C. windings in the 
form of a kind of © family tree." The photographs of 
weund armature rotors and stators are well placed in 
relation to the descriptive matter, and the whole sec- 
ticn is arranged in as nearly a readable form as the 
subjeet adinits of. 

The concluding chapters deal again with practice in 
relation to windings, and describe many styles of 
formers. spreaders, and taping machines, as well as 
illustrating a number of the hand operations by photo- 
graphs taken in the shops. The last chapter, devoted 
to finishing and testing. is not quite long enough to 
deal fully with the subject. "The balancing of high- 
speed armatures is dismissed in a few words, and all 
th» descriptive matter is devoted to static balance. In 
a future edition more might be inserted regarding very 
high-speed balance. Several practical forms of trans 
former for testing former-wound coils are illustrated. 

Looking critically at the whole book it is difficult to 
point out any unnecesary or misleading information. 
The chief omission is the construction of armatures for 
very high speeds. but this may be regarded by the 
authors as a separate subject, and it is to be hoped that 
at some future time. when there is more available 
material, they will add yet ancther book to this very 
useful series. 

A. D. W. 
ees = | 
The Testing of Alternating Current Machines іл 
Laboratories. Vol. I. General Tests, Trans- 
formers, Alternators. © By Charles. Kinzbrunner. 
154 pp. 8$ in. by 5} in. 141 illustrations. 
(London: Harper and Bros.) ds. 6d. 


This is the first volume of a treatise on Alternate 
Current Testing, the scheme of which is very similar 
to that of a book already published by the same author. 
dealing with the testing of continuous current ma- 
chinerv. It. commences with коше general. remarks 
about testing, which will be very useful to students, 
although naturally containing little that is novel to 
those familiar with laboratory work. The varicus 
chapters deal with measuring instruments, the testing 
of resistance, frequency, slip. ремет, and power factor: 
the use of synchronisers, the determination of wave 
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form, and the testing of iron. These subJeets take up 
about half the volume; the rest is devoted. specially to 
the testing of transformers and alternators. The whole 
book is well illustrated by means of diagrams. The 
last two chapters are the best, and contain a number 
of numerical results and curves referring to actual 
measurement made on transformers and alternators. 

The volume contains several good features, but it is 
by no means devoid of the taults so frequently. found 
in books professing to deal specially with test room 
and laboratory work. It devotes too much space to 
purely theoretical matters, knowledge of which, by 
the reader, ought to be assumed... There is not space 
available in a book of this size to explain properly 
the theory of, as well as deal with, the practical 
details of testing. 1f a reader does not already know 
the elementary principles of measuring instruments 
given in some parts of Chapter IlL., or the ordinary 
simple methods of measuring resistance given in Chap 
ter III., it is hopeless to expect him to follow «he 
greater part of this book. 

The chapters on the measurement of frequeney and 
on the testing of the slip in induction motors are excel- 
lent, and contain illustrations of the latest forn.s cf 
apparatus used for these purposes. The chapter on 
the measurement of power and power factor is not 
so good. It 15 far too theoretical, and is not free from 
error. It is not true, as stated in connection waun 
Fig. 71, that the power of a balanced three-phase system 
can be measured by means of a single wattmeter with 
its current coil placed in one of the mains, and its 
voltage coil connected across two mains. Yet it is 
stated that '' the total power in this case will be equal 
to J/3 times the reading on the wattmeter.” In such 
а case the quantity which the instrument reads is 
not even proportional to the watts of the mains. A 
nuniber of diagrams are subsequently given, showing 
complicated ways which might be adopted to use three 
wattineters to measure the power of three-phase 
mains. These purely theoretical methods are to be 
found in other text-books, but we have never heard 
of them being actually used in a test room. The only 
methods that are used in practice are the two-watt- 
meter method, which is accurate, and is considered 
quite complicated enough (even when the two instra- 
ments are combined), and the single wattmeter methed, 
which is most commonly used, but is inaccurate. be- 
cause the experimenter has to trust to luck that the 
three phases are sufficiently well balanced to make the 
single reading a fair representative of the whole power. 
This chapter on the measurement of power, and the 
following two chapters on phasemeters, svnehronisers. 
oseillographs, and iron-testing, suggest a book on theory 
rather than a book on the testing of alternating eur- 
rent machines. The last two chapters on transtornmiers 
and alternators are much better, and should prove 
useful to students, though some of the methods de- 
seribed are of doubtful value. For instanee, it was 
shown many years ago that the differential method. of 
testing the voltage drop of a transformer for various 
loads gives inaecurate results, owing to the phase dii- 
ference of the voltages compared. Again, the compli- 
‘ated methods here given for artificially loading three 
phase transformers, by using combined direet current 
and alternating current tests will not appeal to anyone 
experienced in. testing. 

Mee dq 
— — —»9————— 

The Elements of Electrical Engineering. By W. S. Frank m 
and W. Esty. Vol J. Direct-current Machines, Ele tri 
Distribution, and Lighting. 510 pp. 85 m. by 55 їп. c 
illustrations. (London and New York: Macmillan ane 
Co.) 18s. 6d. 

The object of the authors of this treatise, both cf whem are 
professors at Lehigh University, is to provide an introducti 
course of instruction. suitable fer those commencing the study 
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of the engineering applications of electricity, and at the same 
time suitable for providing students who are about to specialise 
in other branches of engineering with a sutticient working know- 
ledge of electrical matters. The book before us treats of con- 
tinuous currents and their applications, while alternating currents 
are reserved for a future volume. The fundamental principles 
of magnetism and electric currents are brietly dealt with in 
an introductory chapter. Most of this is fairly clearly put, 
without unnecessary elaboration, but the phraseology is not 
always happy. ‘The expression an “electric wire," for example, 
is used to denote a conductor through which a current is flowing, 
and again, the uncouth terms abampere, abvolt, and abchin 
are employed to denote absolute c.g.s. units. In the second 
chapter the elementary parts of the theory of the dynamo are 
given, together with some illustrations showing the construc- 
tion of typical machines. The next two chapters go a little 
further into the subject. and present some characteristic curves, 
without, however, suthcient explanation as to the reason of their 
form. Voltage and speed control of generators and motors respec- 
tively is then. dealt with, and practical examples of apparatus 
are given as before. The subject of the losses in generators 
and meters is next treated, and after this comes a chapter 
entitled ratings and guarantees, which, in our opinion, comes 
much too early in the scheme, as the student so far knows 
practically nothing regarding such subjects as the causes of 
sparking, and is only for the first time here introduced to 
the idea of armature reaction. Part of the succeeding chapter 
on practical operation of dynamos is admittedly adapted from 
a well-known work by Messrs. Crocker and Wheeler. This is 
followed by brief notes on such parts of central-station equip- 
ment as switchgear instruments, lightning arrestors, &c. А 
chapter on storage batteries follows, in which some of the 
booster systems in common use in the United States are brietly 
explained. ‘The next sections are on the subjects of distribu- 
tion, wiring, photometry, and eleciric lighting. "This concludes 
the main portion of the book, but an appendix of abcut 100 
pages follows, which is a little less superficial than the earlier 
part, and supplies some of the omissions. We think, however, 
that much of this matter covld with advantage have been 
incorporated in the text of the earlicr chapters, as, for example, 
the conceptions of magnetic induction and hysteresis, the want 
of which rendered the treatment of the dynamo necessarily 
incomplete. The subject of characteristic curves is also further 
developed, and some particulars are given of various types of 
armature windings. The book concludes with a selection of 
problenis for solution by the student. "The general characteristic 
of the style is a certain degree of superficiality, which, however. 
is perhaps partly intentional, and results from the endeavour 
to introduce the reader to a larger number of parts of the 
subject than there is space to deal with thoroughly, and the 
obvious wish to be ''practical" at the expense of providing 
material for a firm grasp of underlying principles. 


NOTES ON THE CORROSION 


Machine Design. 
84 illustrations. 
8s. 6d. 


By С. Н. Benjamin. 195 pp. 5 in. by 75 in. 
(London: Archibald Constable and Co.) 


This book is no doubt intended to be supplementary to Prof. 
Benjamin's earlier book on ** Modern American Machine Tools." 
The title is, however, somewhat unfortunate, as the present 
work is really an elementary text-book on ‘Applied Mechanics.’’ 
The subject 1s divided into twelve chapters, and the treatment 
follows well-known lines, the calculus being sparingly intro- 
duced at times. 

Chapter, IIl., dealing with cylinders and pipes, contains a 
collection. of expuriniental data which is novel, the effect of 
strengthening flanges by cast-iron webs being specially instruc- 
tive. Flywheels (Chap. ХІ.) have also been treated experi- 
mentally in а limited way, and the bursting speeds of various 
pulleys and cast-iron armed flywheels are given. Similar data 
on the bursting speeds of dises and disc fly wheels would have 
been of service, but are not given. 

The amount of matter contained in the book is about half that 
given jn several well-known English text-books at a lower price, 
and the treatment cannot be said to be clearer. 


—— — ti ii —————— 


Second 
(Lon- 


O'Gorman's Motor Pocket Book. Ву Mervyn O'Gorman. 
Edition. 715 pp. 6j in. by 4 in. 301 illustrations. 
don: Archibald Constable and Co.) 7s. 6d. 


This addition to the many portable stores of specialised in- 
formation differs in its plan of arrangement from many works 
of the kind. Instead of the classification of the contents being 
in order of subject matter, an alphabetical arrangement is 
adopted after the manner of a dictionary or cyclop;edia, the 
space given to each heading varying in length according to the 
importanee of the subject. ‘The whole zlso forms a glossary of 
foreign technical terms which should be useful to automobilists, 
as the French, German, and ltalian equivalents of each term 
are given at the beginning of each section. ‘The general style 
is not that of a complete treatise, but rather of a collection of 
hints and explanations useful to the inexperienced in the ways 
of motor cars. The author is thoroughly at home in his 
subject, and never descends to the inaccurate їп his attempts 
at being intelligible to the proverbial man in the street. Опе 
section which we particularly commend is that devoted to mag- 
neto ignition, especially the table of procedure to be followed 
when locating causes of failure—a part of the subject about which 
little of practical value has been written. The author's native 
humour occasionally enlivens passages that might be tedious, 
despite the fact that, to use his own words in the introduction, 
as far as in him hes the book is written seriously. 


OF LEAD-COVERED CABLES 


By F. Fernie 


HE corrosion and pitting of the lead sheathing of 
underground cables take many diverse forms. 

The corrosion may be caused by purely ehemical means 
(i.e., independent of any applied E.M.F.) Thus soft 
water in the presenee of air has a corrosive action on 
lead. А film of lead oxide (PbO) is first formed, 
which is only slightly soluble in water. If there be no 
acid dissolved in the water, no further action will 
occur, but PbO is a strong base and has a great ten- 
deney to form salts having an excess of base, in the 
presence of the weakest acids. If there be carbonic 
acid in the water, this will be used up, and more CO, 
will be absorbed from the air. The resultant effect is 
the formation of lead earbonate, or а basie lead 
carbonate with a formula approximating to 
2PHCO,.PbCELO),- Generally, impurities in the water, 
whieh ean form soluble lead salts, will increase the 
corrosion; for PbO is only slightly. soluble, and the 
action of these salts is to facilitate the union of Pb, 
oxvgen, water and CO,. Thus nitrates, nitrites, and 
to a lesser degree chlorides, all increase the corrosion. 
For continuous corrosion the lead must first go into 
solution as oxide or salt; the formation of the carbonate 


is a secondary reaction, which being insoluble, allows 
more lead to come into solution. In sewage-contami- 
nated water, nitrates, nitrites, ehlerides, and ammonia 
are all likely to be present. Thus cables laid in old 
streets among a network of leaky drains are likely 
to be affected. Calcium and magnesium carbonates 
exert а powerful protecting influenee, because they 
“bind” all the CO, present in solution, probably in 
the form of bicarbonates, e.g., CaCO,, H,CO,. Hard 
water contains these salts, and lead oxide is almost 
completely insoluble in it. 

The most marked cases of chemical corrosion that 
the writer has seen has been where the lead was in 
contact with wood in the presence of air and moisture. 
The corrosion in these eases was often very consider- 
able, perhaps half the thickness of the lead being 

eaten away in twelve months. The wood was oak. 
and as showing that it was not due to any creeping of 
the current, it was found to have oceurred in one case 
on à cable that had never been made alive, and the 
lead of which was in no way bonded or connected to 
апу other cable. 

Suppesing acetic acid to be a product of decom- 
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posing wood, 


OSI the action would appear to be verv 
similar to the well known Dutch me 


| thod of preparing 
white lead. In this process rows and tiers of pots 
half full of weak acetic acid are built up, and in 
between and amongst them are put coils of lead. the 
whole being covered with fei t | 


menting bark or farmyard 
manure, and kept undisturbed for two to six months. 


The function of the manure is to produce carbon dioxide, 
and to raise the temperature so as to volatilise the acid. 

Lead, oxygen (from the air), and acetic acid form 
basic lead acetate. The CO, acting on the basic lead 
acetate forms normal lead “acetate, and white lead 
[2PLCO,,Pb(OH),]. The soluble lead acetate in 
presence of air and metallic lead is re-formed into the 


basic lead acetate, which a further supply of CO, forms 
again into carbonate. 


| Thus, granted air, moisture and 
COs, a very little acetic acid might destroy а con- 
siderable amount of lead. "This action of acetic acid 


is analogous to the attack of iron by carbonic acid in 


the presence of air, CO, being continually set free and 
used over and over again, thus: 


Fe + H,CO, = FeHCO, +H. 
2FeHCO, +0, = Fe,0, + 2C0, + H,O. 


À case that might perhaps have been caused by 
chemical action was that of a concentric lead covered 
and armoured cable that was in use for an alternating 
low pressure current for about 10 years. It was drawn 
into an earthenware duct, and was probably frequently 
under water. Between the lead and the armouring 
was а wrapping of some fibrous material. The lead 
was found to be pitted along its whole length, at 
different places on the circumference; the holes were 
conieal, the apex of the cone being just through the 
lead in the case of the largest pits. The base of the 
сопе varied in diameter from a quarter to one-sixteenth 
of an inch. There was no sign of any localised cor- 
rosion on the armouring corresponding to the pits in 
the lead. This could not have been а lead-iron cell, as 
in that case the iron ought to have suffered. If it had 
been caused by a leakage current one would not have 
expected the corrosion to have been so local. It seems 
possible that it was caused by the rotting of the fibrous 
material. The pits were filled with a white powder 
which was partly, if not entirely, carbonate. If the 
corrosion was not chemical, it must have been caused 
by an alternating current. 

lf the corrosion takes the form of carbonate, one 
would expect the cause to have been chemical; but if 
oxides are formed, the cause would more probably be 
electrolytic; but the oxides may become converted to 
carbonate by long expcsure to air and water. The 
salts formed, of course, depend on the electrolyte. 
Thus a commercial process (Monroe Hopkins, ** Ex- 
perimental Electrochemistry ') for the manufacture 
of white lead is stated to be the electrovlsis of a very 
dilute solution of sodium chlorate mixed with sodium 
carbonate (1NaClO,, 1 NaCO,) between lead plates. 
The funetion of the chloride is first to form a soluble 
lead salt, whieh the scdium carbonate afterwards con- 
verts into the insoluble lead carbonate. The carbonate 
is thus deposited on the bottom of the cell instead of 
as a crust on the anode plate. Carbon dioxide 1s 
passed through the solution at the cathode and re-forms 
NaCO, with the NaOH formed there. It has, of 
eourse, long been known that alternating currents may 
cause electrolysis. For instance, Mr. A. P. Trotter 
(Proc. M. A.) related in 1902 how he buried two 
lead pipes, and applied an alternating current for six 
weeks (current density — 4), amp. per sq. in.), and fcund 
both pipes with a thick white crust. It would appear 
that whenever any irreversible reaction takes place at 
an electrode, an alternating current must produce a 
permanent effect. 


yut with completely reversible reactions no per- 
manent effect should be produced, Thus, with copper 


electrodes in a copper sulphate solution, and a ecn- 
tinuous current of suitable density, the main reactions 
are the formation of copper ions at the anode and 
the discharge of copper ions at the cathode, so that if 
one plate is alternately anode and cathode, copper 
alternately goes into solution and is re-deposited. 

With lead electrodes, however, in a solution which 
could form an insoluble lead salt, during the half wave 
in Which either electrode is anode lead may go into 
solution and an insoluble lead salt be formed. When 
the current reverses, there will be no lead ions iun solu- 
tion to be re-deposited, and so the lead is continually 
attacked at every half wave, with no compensating 
deposit at the succeeding half wave. A lead electrode 
in a nitrate solution, when anode, forms lead ions, but 
when cathode some other ion may be more easily 
deposited than the lead, and thus continuous corrosion 
go on. With the sodium chlorate, sodium carbonate 
solution (V.S.), continual stirring would have to be 
dene, both to keep the sodium carbonate constantly 
bathing the lead plate, and to keep the caustic soda 
formed away from the lead plate as much as possible. 
for the hydroxl ions would be more easily discharged 
than the lead ions would be formed. 

Quick diffusion must obviously be an important 


Volts. 


factor, and it is because the diffusion is hindered that 
metals buried in soil suffer comparatively little from 
alternating currents. However, with cables drawn into 
ducts which are full of water this does not apply. 
Again, porous substances may have a selective action 
on the ions, allowing one kind to diffuse more slowly 
than its normal rate, and not interfering with another 
kind. In particular, burnt clay ducts might give 
curious results. | 

Assuming that the only action occurring at the anode 
is the formation of lead ions, the theoretical loss of 
lend by Faraday's law is 1 g. for every 984 coulombs 
passing, кау 1 g. per j amp. flowing for 31 minutes. 
With an alternating current of 4 amp. (R.M.8. value! 
(44 g. is the theoretical loss in the same time at one 


electrode, assuming every other half wave is neutral, 
and also assuming a sine wave. 


1 R.M.S. current x time 
The effeetive coulombs will be * - 


- 


Power factor 

The effects of varving frequency must depend on 
the speed of the particular reactions occurring. and on 
the current density, for with a high current density 
different reactions will oceur at the eleetrodes, par 
ticularly with diffusion hindered, to these which would 
oceur with a lower current density. 


With a low current density, diffusion of ions may 
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take place fast enough for only the primary (or most 
euslly effected) reaction to take place; but if the diffu- 
sion is not fast enough then a secondary reaction may 
begin to take place also. 

On a three-wire continuous current system, when 
the lead gets '' alive’’ from a negative fault or from 
end creeping, it would not appear that the lead will be 
ecrroded by electrolysis. The fault current will travel 
from the third wire ‘‘ earth’’ at the station, out to 
the fault. The current will be, probably, split up a 
good deal, and travel mainly by water pipes, always 
converging on the faulty cable. Supposing the lead 
of the cable is not in metallic contact with any water, 
gas, or other pipes, nearly the whole fall of potential 
between the third wire earth and the fault is confined 
to within a few feet of the cable. The curve in the 
figure shows the fall of potential, from an artificial 
fault, made in soil with no pipes near, by driving an 
iron bar 8' into the ground and making it '' alive.” 

Presumably the curve would obey the logarithmie 
law in homogeneous soil. For the rate of change of 
resistance per unit length at any distance ''1'' from 
the fault must be proportional to the circurnference of 
a circle drawn with the fault as centre and 1 as radius. 
The fall of potential will be proportional to this. Hence 
if v equals the drop in potential 


de K. 

dl — Int 
| e = XE li. 
: l 

v = K logl. 


Thus the electrolysis will chiefly take place between 
the lead of the cable and the nearest pipe. Now the 
pipe will be the anode and hence suffer all the damage. 

The writer believes it to be not at all uncommon 
for the gas- (not so cften the water-) supply people to 
be seen renewing a service pipe, close to the place 
where an electric. fault has occurred a few weeks 
previously. Of course, the trouble is often not con- 
fined to à small area, but where, for instanee, a cable 
and a pipe run parallel, may extend for some hundreds 
of vards. Even then the damage would be confined 
to wet patehes in the soil, and the nature of the soil 
also influences the electrolytic corrosion of iron. A 
positive fault reverses this action, the lead of the cable 
becoming the anode. Bonding and earthing the lead 
is supposed to be a preventative for all these troubles, 
though this is not the writer's opinion. 

The conduction of soil is almost entirely electrolytic. 
as the following measurements made between copper 
electrodes (area —36 sq. in.) in tightly rammed red 
soil indicate. The electrodes were 12 in. apart, and 
the soil contained in a wooden box. 


Freshly dug um МЕ Too low to measure. 
Kept for one week at 18° С. :0025 ohm, unsteady. 
Further ,, " 36° C. :023  ,, steady. 

Е 5 е 36°C. 128 5 ы 
Baking in an oven for 3 hours Over 3 ,, rising. 


Although a negative fault or negative '' creeping "' 
would not appear to cause electrolytic corrosion. of 
the lead, of its own cable, it may cause corrosion on 
a neighbouring and better earthed cable, lying along- 
side it. The burning of lead’ caused by the heat and 
arcing of imperfect earth contacts is sometimes called 
electrolysis. The writer recalls one case (where the 
lead was cathode) which was shown him as an instance 
of the destruction of lend by electrolysis. It eon- 
sisted of a white alkali metal salt deposit on the lead, 
which, on being scraned off, showed the lead to be 
practically untouched, 

Stray tramway currents may cause electrolytic cor- 
rosion. No general rule can be laid down to protect 


cables from these currents, but the potential between 
the lead and tramway lines, and between the lead and 
wuter pipes, should be frequently measured at different 
parts of the network. An inspection of a map will 
often show which cables are most likely to form a short 
cut fer the tramway currents. 

When any difference of potential is found, and if it 
is decided to connect the lead to the tramway system 
anywhere, or to earth, the potential difference measure- 
ments should all be made again, as curing the trouble | 
at one point, may have made it worse somewhere else. 
lt should be noted that very small potential differ- 
ences (0.2 volt, see Brownell, Proc. Amer. I.E.E.) 
may do a large amount of damage. 

The amount and kind of electrolysis must vary in 
every case. One would expect electrolysis to occur 
readily on cables drawn into ducts here and there 
filled with dirty water. The tramway engineer who 
says, " My ducts are full of water, but it doesn’t 
matter because the cables are lead covered,” must be 
living in a state of false security. However, a tram- 
way feeder at 500 volts above earth potential, is three 
times less likely to develop faults than a negative 
cable on a three-wire lighting system, which is 250 
volts below earth potential. А light sandy soil, quickly 
drained, practically behaves as an insulator. '' Made- 
up " ground containing ashes is particularly fatal to 
the steel armouring of cables; the writer remembers 
seeing a cable on which the armouring had almost 
completely disappeared; what was left could be 
crumbled between the fingers. The cable was ex- 
posed at this particular place, to cut out a fault located 
to that point, but no trace of any damage to the lead 
eould be found. One strand of the outer conductor 
was eventually found to have buckled up, and to be 
touching the inside of the lead sheath. It had not 
burnt a hole through the lead, as both were at the 
same potential. This fault was supposed to have been 
caused by someone levering the cable over, to make 
rcom for a drain pipe. Steel armouring will probably 
last longer in a heavy clay soil, than in a sandy soil. 
for in the latter, the steel will be alternately wet and 
dry, and have a fairly free access of air—almost ideal 
conditions for rusting. 


Engincering Standards Committee. —X British Standard speci- 
fication has been issued for steel bars for use in automatic 
machines. 


Exportation of Electric Power from Canada.- The "'' Supple- 
ment to the Canada Gazette" for May 11th, contains a copy of 
the “Electricity and Fluid Exportation Act," (No. 16 of 1907), 
which was assented to on April 27th, 1907, and which provides 
for the rezulation of the exportation of electric power and certain 
liquids and gases from Canada. The Act provides that a licence, 
permitting the exportation of a certain quantity, must b» ob- 
tained by persons wishing to export electrical power or energy, 
petroleum, natural gas, water, or other tluid, whether liquid or 
gaseous, bv means of lines of wire, pipe lines, or cther like 
contrivances. The Governor-in-Council is empowered to make 
regulations for giving effect to the Act, and to imncse fees to be 
paid for licences, and may also, by proclamation. impose certain 
export duties upon power or fluid exported from Canada. 


An American School of Railway Engineering.--We have re- 
ceived a сору of the University of Illinois Bulletin. which 
gives particulars of the courses in railwav civil engineering, 
railway electrical engineering, railway mechanical engineering, 
and railway administration, which are carried on at the School 
of Railway Engineering and Administration of the University 
of Illinois. In addition to the well-equipped electrical engineer- 
ing department laboratories, in which the railway engineering 
students do their preliminary work, the railway department 
owns a 200 h.p. electric test car. This car, of the interurban 
tyne, was de: 7ned especially for experimental work and was 
built in 1905. 16 is equipped with four 50 h.p. direct-current 
motors and with the Westinghouse multiple control system. 
The car is supplicd with recording voltmeters, ammeters, and 
wattineters, and with auxiliary measuring and recording devices 
by means of which there is automatically made a graphical 
record of voltage, current, power, speed, acceleraticn, time, 
and curvature. By arrangement with the railway authorities 
in the neighbourhood a great. variety of experimental work is 
carried ont. 
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THE SUPERANNUATION AND EMPLOYERS’ LIABILITY ACT IN 
GERMANY 


N view ct the attention that is now being paid to the 
Бо of the Workmen's Compensation and 
Employers’ Liability Acts in this country, the follow- 
ing accouyt of the conditions prevailing in Germany 
(written for us by Mr. Harry R. Speyer, is of con- 
siderable Interest :-— 

On April 14th, 1881, an Act was passed by the German Par- 
liament, whereby all employees earning а wage amounting to 
under £100 a year were compelled to become weekly subscribers 
to at least one sick fund, the control of which was to be in the 
hands of the municipal authorities. . 

The benefits accruing to members of all sick funds are :—(1) 
Free medical service; (2) Free dispensary; (5) Free spectacles, 
crutches, and such-like appliances needful after restoration to 
health; (4) A daily allowance in all «ases ot illness causing 
either total or partial disablement. ‘The amount of this allow- 
ance will depend on the value of the member's daily wage. In 
cases of illness, arising trom either natural or accidental causes, 
lasting longer than 26 weeks, an allowance is made to the 
patient at the end of this continuous period by the Employers 
Liability or Invalid Association, that is to say, the sick fund 
makes an allowance for a maximum period not exceeding 26 
weeks, after the expiration of which the responsibility is taken 
over by one cr other of the societies mentioned. o,f 

"Тһе employer has to pay one-third of the weekly subscription, 
while the remaining two-thirds is met by the workman. Large 
factories employing a great number ct hands may, with the 
permission of the municipal authorities, carry on their own 
sick fund, but must first be able to show that the result wiil 
be as favourable to the employees as the official fund. | 

]t may be mentioned here that all persons earning an income 
of over £100 a year are entitled to become voluntary subscribers, 
and to enjoy the same privileges as the compulsory menibers. 

According to an Act, which first came into force on October 
lst. 1834, a manufacturer is compelled to insure against accidents 
all his employees engaged in the factory or those premises where 
his “output” is being actually manufactured. -This is effected 
by his paying a yearly subscription, the amount of which will 
depend upon the number of his employés, to the Employers’ 
Liability Association connected with his particular industry. 

The old-age pension comes into force when the age of 70 has 
been attained, irrespective of the member's ability to do further 
work; while advantage may be taken at any time of the in- 
valid fund in case of total or partial disablement. 

In pursnance with the German Act passed on July 14th, 1899, 
which came into force on January Ist, 1900, it is compulsory 
that all persons from the age of 16 upwards, irrespective of 
nationality, who are earning a daily wage of under five shillings, 
must participate in the scheme. There are five classes in ali, 
corresponding to the five classes of the sick fund. As a receipt 
tor the weekly payment each member receives a coupons, which 
has to be gummed into a small book, renewed each year, issued 
for this purpose. As a rule. these books are kept in the hands 
of the emplover, who 1s obliged to see that the coupons are 
entered up regularly each week, and is empowered to deduct 
from the employee's weekly wage the amount due for coupon. 
The receipts obtained for full books of coupons are rendered 
invalid if and when during a period of two years less than 
twenty coupons have been entered. 

In the case of a workman ceasing to earn a daily wage 
within the meaning of the Act, he can no ionger be compelled to 
be a subscriber to the fund, but is strongly advised to continue 
his membership, voluntarily, as otherwise his receipts for coupon 
books become invalid. If, after a lapse of time he is forced, by 
adverse circumstances, to return again to that class of wage- 
earner covered by the law, should he not have continued his 
subscriptions, he wonld be obliged to show 2CO new weekly 
coupons before making any claim. It may be mentioned here 
that the weeks covered by a members entorced military. service 
and bv illness are counted as being couponed. All persons under 
the асе of 40 and over 16, irrespective of their incomes, are 
encouraged to become voluntary subscribers. 

Payment in case of temporary illness is allowed to any em- 
plové, who has been ill for a continuous period of 26 weeks, 
until time of recovery is completed. The only ondition. stipu- 
lated is that the applicant has in his possession receipts for 
not less than 200 weekly coupons. In the case of an employee 
having to be treated in the hospital, his wife and family are 
entitled, in the meanwhile, to an allowance of not less than 
25 per cent. of the patient's daily wage: that is. the wage earned 
before falling ill: further, the law provides that a patient on 
leaving the hospital is not only given his fare home, but is 
made an allowance for tiding over the time necessarily elapsing 
before he is again able to find work. 


Any employee is entitled to an invalid's pension when he 15 
incapable, through old age, illness, or accident, trom earning 
more than 25 per cent. of what used to constitute his daily 
wage. The value of this pension depends upon the number and 
the value of the applicant's weekly coupons: the greater the 
number and the higher the class, then the greater the value ої 
the pension. 

The old-age pension is distinct from the “invalids” pen- 
sion. <All subscribers, at the age of 70, are entitled to the 
old-age pension if they are able to show at least 1,200 weekly 
coupons. lt is not possible then for anyone to receive this 
pension until the very earliest, 1914. In some cases, however, 
this restriction will be relaxed, where employees were already 
voluntary subscribers to a. fund. when this new Act was passed. 
An applicant must be able to show a current receipt book : 
that is to say, the last book containing the weekly coupons 
must not be over two years old, and must contain at least 
20 coupons. Let us take, for example, a case where a work- 
man, aged 70, still earning a daily wage, applies tor this old- 
age pension, but is not granted it as he is unable to show 
receipts for 1,200 weekly coupons. For the invalid's pension he 
has already more than the requisite number (200 coupons), but 
is not entitled to same as he cannot be looked upon as an in- 
valid under the Act. If, however, he voluntarily continues his 
weekly subscription, and at the age, say, of 72, is able to 
prove that he is incapable of working, he is entitled to re- 
ceive the "invalid's" pension. As the ''invalid's " is somewhat 
higher than the old-age pension, it is to the advantage of every 
recipient of the old.age pension to voluntarilv continue his 
weekly payment until such a time as he is able to prove his 
right to the invalid’s pension. 


Water-Tube Boiler Manufacturers’ Dispute.—In ELECTRICAL 
ENGINEERING of May 23rd, p. 880, we gave a report of the first 
hearing of this case. The action was one brought by Messrs. 
Richard Hornsby and Sons, Ltd., against Babcock and Wilcox, 
Ltd.. to enforce the performance of an alleged agreement whereby 
the defendants undertook to purchase the water-tube boitier 
business of the plaintiffs. In the Chancery Division of the 
High Court on the 11th inst, Mr. Justice Neville delivered 
judgment. Mr. Justice Neville said the first matter he had to 
consider was the question of whether misrepresentatious had been 
made by the plaintiffs or their agents on the subject matter ot 
the property to be sold. The question really depended upon a 
single issue of fact- whether a certain document of Мау 16th. 
1906 (of which what purported to be a copy was produced). 
was or was not a document received by Mr. Rosenthal on behaif 
of the defendants shortly after that date. lt was alleged, and 
he thought satisfactorily proved, that the original document was 
destroyed in circumstances under which a document to be 
destroved had been proved by letters that have been put in. 
He might say at once that although it was alleged that Mr. 
Е. P. Simpson was the agent of the plaintiffs, he saw no ground 
whatever for that suggestion, and after hearing the evidence һе 
was satisfied that. although Mr. E. P. Simpson did act, his 
powers were limited, and he thought he acted merely as 
negotiator. Now, his question was whether or not the сору 
which had been produced was or was not the document in Mr. 
Rosenthal's hands, on which it was admitted he had made notes. 
It was agreed that on May 10th the document was sent ard 
was received on that date, and it was said that it was different 
trom the document which the plaintifts alleged they had sent. 
In his opinion, the question of misrepresentation was at an еп, 
because he thought that the particulars given on the she-t 
«аппехеа to the letters showed what the business was that was 
proposed to be sold by the plaintiffs, and which the defendanis 
were {о buy. In his ovimon, the agreement was а binding 
agreement, though no doubt there were some matters left to be 
finally settled. ‘The result of that was that the matter was post- 
poned from Мау 28th until July 1st. Defendants being in no hurry, 
plaintifis had pnt themselves in a position from which there was 
no escape. They had handed over orders to the defendants, ата 
thev had cancelled their agreements with their agents. The 
result of this delay had enabled Mr. Rosenthal to become dis- 
satisfied with the agreement, -and the result had been most untor- 
tunate. The only question really was the price at which ihe 
various parts of the business were to be sold. He thought theire 
was no substantial difficulty except with regard to the prie 
to be paid tor the patents. The plaintitits had succeeded, and 
there must be a declaration that the agreement of May 10th must 
Һе specifically performed, and, as had already been proved, the 
price for the home assets was £9,751 15s. 10d., and for the 
foreign assets £5.551 7s. 6d. With regard to the other matters 
that had not been proved, there must be an inquiry. The 
plaintiffs were entitled to specific performance, with inquirv as 
to the damages and costs. The counter-claim must be dismissed 
with costs, and the costs of the inquiry reserved. 
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MESSRS. VICKERS, SONS, AND MAXIM’S SHEFFIELD WORKS 


VISIT to Messrs. Vickers, Sons and Maxim's 
Shetheld works has a double interest to the electri- 
cal engineer. In them he has demonstrated to him on a 


large scale the advantages of electric driving of machine 


tools, and he ean also see a number of electrical 
machines of the heavier class under construction. The 
machines that are driven electrically embrace a great 
many special tools designed for the manufacture of 
heavy guns, and they demonstrate fully the flexibility 
of eleetrie driving, and the faet that the advantages 


ic, 42-1X. CENIRES SLIDING, SURFACING, AND SCREW- 
CUTTING LATHE BY CRAVEN Bros., Ltrp., To TAKE 65 FT. 
BETWEEN CENTRES. Motor, 30 в.н.р. VARIABLE SPEED. 
300 ro 620 Revs. pen Міх. 220 Vo ts. 


of a centralised power-house, the saving of losses in 
shafting, and the improvement in load factor, are not 
the only ones in an electrically-equipped works. In 
the first place, it will be seen that every machine is 
being run at the highest possible speed for the work in 
hend. The introduction of high-speed tool steel 
simultaneously with eleetrie driving, has increased the 
output of scme of the shops by 100 per cent. Variable 
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Fic. 2.—36.1N. CENTRES SLIDING AND SCREW-CUTTING DOUBLE 
LATHE wiru Вер 90 rr. Lonc. Motor, 20 в.н.р. VARIABLE 
“PEED. 300 то 800 Revs. PER MIN. 220 VOLTS. 


speed motors are emploved, giving in most cases a 
range of speed of 3 to 1, simply by varying the shunt 
excitation, and wherever possible speed cones ard 
back-gear have been dispensed with. One of the 
shaping machines in use has a speed range cf 6: 1, 


from 1,200 to 200 revs. per min. А second gain, of 
considerable importance at these works, is the possi- 
bility of increasing the speed of the motor during the 
non-working part of the strcke, not only in planing 
machines but also in special machines, in which the 
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Fic. 3.—ARMOUR-PLATE GRINDER DRIVEN BY 40 H.P. MOTOR AT 
400 Revs. PER MIN. 


working stroke occupies several minutes, and a much 
faster return stroke is absolutely essential. 

For instance, a rifling machine, which was running 
at the time of a recent visit to the works, was cutting 


— 
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Fic. 4.—85 в.н.р. MOTOR MOUNTED ON HkrADS:OCK OF ARMOUR- 
PLATE GRINDER. 


grooves in the interior of a 10 in. gun about 40 ft. long. 
There were 60 grooves about 0:075 in. deep, and 25 
to 30 cuts were required per groove. The tool travelled 
at the rate of 9 or 10 ft. per min. on the cutting stroke. 
and at the end of it the mctor was reversed. and the 
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return stroke made at 30 ft. per min. Another special 
machine is an '' ingot trepanning °’ machine, in which 
the centres of the steel ingots are removed previously to 
their being forged on mandrils. The main drive of 
these machines is by a 20 h.p. motor, and there is a 
smaller motcr for withdrawing the trepanning bar at a 
fast speed. Fig. 1 is from a photograph of а 42 in. 
gun lathe for boring guns. This lathe (made by Craven 
Bros., Ltd.), takes 65 ft. between centres, and 15 
worked by a 30 b.h.p. motor at 220 volts continuous 
current, the speed of which can be regulated by shunt 
control from 300 to 900 revs. per min. Fig. 2 shows a 
36 in. double lathe, with a bed 90 ft. long, and driven 
һу a 20 b.h.p. motor at a speed varying from 300 to 
800  revs. рег 
min. Some ol 
the lathes have 
beds even of 
greater length, 
up to 110 ft 
The illustration 
only shows one 
end of the double 
lathe; the two 
ends are similar, 
and work simul- 
taneously to ex. 
pedite the work. 
Some idea of the 
gain in speed 
since the intro 
duetion of high 
speed tool steel 
wil be derived 
from the fact 
that 10 b.h.p. 
motors originally 


employed for 
these machines 
have uniformly 


been replaced by 


motors rated at 
from 20 to 30 
b.h.p. 
Messrs. Vick- 
ers, Sons, and To. VARIA 
Maxim s auto- хусч 


matic reversing 
gear for planing 
machines, which, 
as we have said. 
is also applied at 
their works to 
other machines 
requiring a 
greatly acceler- 
ated return 
stroke, is now so 
well known that 
a detailed  de- 
scription of it is 

may mention briefly 
Instead of the belt being shifted in the ordinary 
manner between the working and the return 
stroke, the alteration in direction is accomplished by 
an actual reversal of the motor, which at the same time 
is speeded up automatically for the return stroke. 
Specially-designed switches are mounted on the planer 
and are worked from the driving gear. The automatic 
switches perform the following functions. When the 
machine reaches the end cf eutting stroke, the 
motor comes to rest, and the armature connections are 
reversed so that it is immediately re-started in the 
reverse direction. At the same time, resistance is 
inserted in the field circuit so that the speed is in- 
creased. At the end of each stroke, 
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Fic. 5.—GENERAL VIEW 
hardly 


its 


necessary, but we 
main characteristics. 


1185 


prior to reversal. 


the resistance in the field circuit is greatly reduced, so 
that the field is increased and the motor is retarded, 
coming to rest without braking. The dimensions of the 
largest planing machine used in the works are 12ft. 6 in. 
by 12 ft. 6 in. by 25 ft., and the smallest, 3 ft. by 3 ft. 
by 8 ft. 

The armour plate grinders, one of which is shown in 
Fig. 3, are among the most serviceable special machines 
in the works. As is seen, they can be tilted through a 
large angle, and an efficient drive under these condition: 
would be extremely diffieult if only purely mechanical 
means of transmission were available. Fig. 4 show: 
in greater detail the motor of this machine, and the 
method of mounting it on the headstock. "The moter 


in Fig: 3 is 
rated at 40 
b.h.p.; but is 


capable of with- 
standing consid- 
erable overloads, 
and that shown 
in Fig. 4 is an 


85 b.h.p. ma- 
chine. 
One of the 


latest and most 
complete exam- 
ples among the 
electrically- 
equipped shops 
at the works is 
the projectile 
shop. EN St 
there аге a 
number of heavx 
special tools, 
each with its 
own motor, and 
the clear head- 
way obtained 
and general tidi- 
ness by the ab- 
sence of belts 
and shafting is 
well shown in 
Fig. 5. The 
motors for the 
machines are 
chiefly rated at 
20 h.p., with 
speeds variable 
from 300-900 
revs. per min. 
There are about 
500 h.p. of 
motors in this 
shop alone, 
chiefly used for 
single-ended 
lathes. This 
figure also gives a good view of the electric runway, by 
Appleby’s, Limited, which serves practically every 
machine in the shop; these runways, with their elec- 
trie hoists, are largely used in other portions of the 
works. Fig. 6 is an illustration of the electric hoist to 
a larger scale, and Fig. 7 is a drawing showing its con- 
structional details. The hoist is of the pulley-block type. 
arranged to run on the bottom flange of a rolled steel 


OF PROJECTILE SHOP. 


joist. It consists of an electric motor driving a cast- 
iron barrel with a turned spiral groove through 
three reductions of steel machine-cut spur gearing. 
all mounted on a  wrought-steel framework, and 


fitted with two two-wheeled swivelling bogie œar- 
riages to enable the hoist to negotiate curves of smal] 
radius easily. The wheels are fitted with ball bearings. 
so that the hoist can be travelled by hand at a hich 


JUNE 20, 1907. 


ELECTRICAL ENGINEERING 


1043 


speed. An automatic mechanical brake is actuated by 
the load itself, and is released by the motor, and there 
is a second mechanical brake on the motor spindle, put 
into operation by the controller handle. The controller 
in some of the hoists used is fixed on a long vertical 
arm, so as*to be within reach of the operator on the 
ground, and this arm serves at the same time as a 
handle for the operator to travel the hoist along the 
track. This construction is seen in Fig. 9. Current 
is taken from two longitudinal trolley wires in the usual 
manner, through a collector of special construction. 
The trolley wheel is arranged to swivel, and is pressed 


——— 
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up against the wire by a helical spring. The motor is 
3 b.h.p., running at about 1,000 revs. per min., series 
wound, for continuous current of 220 volts. The lift- 
ing speed with full load is 20 ft. per minute, and with 
ro load 50 ft. per minute. АП the running surfaces 
are bushed with gunmetal, and fitted with spring pres- 
sure tell-tale lubricators for solid oil. 

Nearly 200 other motcr-driven cranes and hoists are 
emp'oyed in various parts of the works, but it is im- 
possible to describe each in detail. Probably the most 
important of these is the fine travelling transporter 
bridge that has been built across the Don to connect 
the werks with the plot of ground on the other side of 
the river, upon which the pig-iron is deposited as it is 
delivered. The transporter bridge (Fig. 10) is practically 


>" 


a cantilever bridge mounted on two gantries which run 
on rail tracks, one on either side of the river and 187 ft. 
apart. Each end of the bridge is extended beyond the 


Scale sth full size. 


ARRANGEMENT OF LiFTING Motor ÉLECIRO-MAGNETIC 
BRAKE ON 3-TON WALKING-CRANE. 


Fic. 1. 


gantry: at the works it reaches 45 ft. over a railway 
siding, and in the vard it projects 187 ft. The maxi- 
mum width of the river itself at this part is 120 ft. 
A single 85 h.p. motor actuates the travel, hoisting and 
conveying gear, and it is controlled from the cab, which 


Fic. 8.—Exp View or 1,000 kw. GENERATOR FOR SHEFFIELD 
CORPORATION Tramways DkrPAnTMENT (550 Vorrs, 200 
Revs. PE» MIN.), SHOWING INTERPOLE CONNECTIONS. 

can be seen in Fig. 10. The motor, which runs at 260 

revs. per min., is mounted on the truck of one of the 

gantries, and it drives the wheels of the gantry on the 
other side of the river through bevel gear and shafting. 


A wire-rope gear, actuated with two drums on the same 
H (2 
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shaft, pulls the trolley from one end of the bridge to 
the other, and a single drum is used fer hoisting. The 
load is five tons, the traversing speed 700 ft. per min., 
the hoisting speed 250 ft. per min., and the speed of 
the travel 100 ft. per min. 
Another interesting crane is the 


' walking crane,’ 


і 
і 


т) 


= 
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Fic. 9.—14-10N ELECTRIC 


by Appleby' s, Ltd., shown in Figs. 7, 11 and 12. It 
ecnsists of a two-wheeled carriage, having a forged steel 
post secured in the centre, about which a vertical 
frame carrying the jib and tie rods and a small cast- 
iron balance weight revolves. This vertical frame has 
a pair of wheels at the top for running in guides, and 
thus the crane is supported on a single rail on the 
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ground, and by a guide at the top. The framework 
is of channel steel bars throughout, riveted together 
with intermediate gusset plates and angle bars. 
There are two motors, one for travelling and one 
for hoisting, and the slewing is pertormed by hand 
without gearing. The vertical frame for this pur- 
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10.—5-ton TRAVELLING TRANSPORTER BRIDGE ACROSS 


pose is fitted with a bronze bushed crosshead to rest 
on the top of the post, and with a roller bearing 
to take the horizontal thrust at the bottom of the 
post. The lifting gear consists of three reductions 
оѓ steel machine-cut spur gearing, and a cast-iron 
barrel with turned spiral groove. It is fitted with two 
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Hoist MADE BY APPLEBY’S, LTD. 


independent brakes, an automatic mechanical brake 
which is actuated by the load itself and released by the 
motor, and an automatic electromagnetice brake con- 
sisting of a solenoid connected in series with the lifting 
motor, and having a leather-lined brake-band. The 
travelling gear consists of two reductions of steel 
machine-cut spur gearing, driving one wheel апа con- 


n T " ‚2 vy "x 


THE Down. 


nected to the second wheel by means of a Hans Renold 
roller steel plate ehain and sprocket wheels. 

The controllers are of the usual tramway type, 
macnetic blow-outs, 
points ; 
fixed to the 


with 
having five forward and five re- 
both lifting and travelling controllers are 
carriage, and are worked by a man on the 
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ground. The current is conveyed to the crane along 
two longitudinal wires and slipper collectors, and from 
thence through slip-ring collectors at the top of the 
vertical frame direct to the lifting motor, and through 


cutter 


ГД 
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“ half-Goliath " cranes, one of which (rated at five 
tons), is seen in Fig. 13, which is a view of one of the 
bays, with the test-bed in the foreground. A conveni- 
ent feature of these cranes is that they will work under 
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Fic. 11.—GENERAL. ARRANGEMENT OF 3-TON WALKING-CRANE. 


further slip-rings at the top of the post to the travel- 
ling motor and to the controllers. The sizes of the 
motors and speeds are as follows : — 
Lifting motor, 5 b.h.p. at 600 r.p.m. 
Speed with full load, 17 ft. per min. 
Speed with empty hook, 45 ft. per min. 
Travelling motor, 5 b.h.p. at 600 r.p.m. 
Speed with anv load, 200 ft. per min. 


A 


LI 
gA 
© 


Р2 55232 


~~ = 
ana 
4---—- 
ғ 
“Seely got 
М 
~ 
ае, die 


ee 
ә” 
- 


the main shop cranes. The testing arrangements in- 
clude a 90 b.h.p. motor driving an alternator, which 
can be connected up as a single-, two-, or three-phase 
machine, and various frequencies can be obtained by 
varying the speed. Among other instruments are a 
Ewing permeability bridge and a Carpentier hysteresis 
meter for testing all the material as it comes in. 

Fig. 14 is another view of the electrieal department 
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Scale 4 full size. 
Fic. 12.—ARRANGEMENT OF AUTOMATIC SCREW BRAKE OF 3-TON WALKING CRANE. 


The motors are series wound for continuous current 
at 220 volts. 

One of these cranes is in use in the electrical manu- 
facturing department of the works, as are also some 


On a gallery above the main bay are the winding shops, 
the smaller machine shops, and a very complete tool- 
making department. А 1,000 kw. ** interpole ” gene- 
rator is being made for the Sheffield Corporation tram- 
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Fic. 15.—GENERAL ARRANGEMENT OF 1,00) kw. INTERPOLE GENERATOR 


ways department; Fig. 8 is an almost end-on picture 
of this machine, showing the interpole connections, 
and Fig. 15 is a general arrangement. This interpole 
set was built to the special requirements of the pur- 
chasers, but a still mcre interesting machine is the 
turbo-alternator, which Messrs. Vickers, Sons and 


Fic. 17.—Roroa or 1.200 xw. 
TURBO-ALTERNATOR Uxworxp. 


j 


Maxim are now developing. Fig. 17 shcws the design 
of the rotor frame of a 650-volt 1.200 kw. three-phase 
alternator (1,500 revs. per min. and 50 ~ per sec.) 
now passing through the shops, fcr use in one of the 
works generating stations, and Fig. 16 clearly indi- 


cates the method of driving: the. coils. A 2,400 kw. 
machine of similar design is also under construction. 

In connection with this machine it is of interest to 
mention that Mr. S. Z. de Ferranti is developing for 
Messrs. Vickers, Sous and Maxim an ingenious method 
of welding the blades of steam turbines electrically. 


Fic. 16.—Rotor or 1,200 kw. 
TURBO-ALTERNATOR WITH COILS 
FIXED. 


Fic. 18.— ARMATURE Core FOR 150 в.н.р. (2x75 B.H.P.) DOUBLE 


MOTOR WITH TRIANGULAR SHAFT. 


` 


We understand that the investigations have already 
passed the purely experimental stage, but the time is 
not yet ripe for a description of the process to be 
published. 


In another direction the firm is also carrying out 
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preliminary trials, namely, in the direction of the use 
of the Gróndal-Rjellin induction furnace for the manu- 
facture of tool steel. A trial furnace has already been 
under observation {or some time. and, if the results 
of the tests prove successful, both from a technical and 
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Fic, 19.— VARIABLE Speep Motor WITH SpeciAL  DRIP-PROOF 
Hoops AND MaGNETIC BRAKE. 


commercial point of view, it is not imprcbable that the 
method will be tried on a larger scale, as is already 
being done by at least one other Sheffield firm. 

Fig. 18 shows the dcuble armature used in motors 
for which series parallel speed ecntrol is employed, as 
is done in the case of several orders for heme and 
foreign government departments. The triangular 
shaft is a feature of this; the shaft itself forms the key 
for retaining the armature spider. А 200-ton press is 
employed for pressing cn shafts and commutators. 
Figs. 19 and 20 ure from photographs of a motor de- 
signed for heavy work in exposed positions. Hocds are 
{ей over the bearings, to preteet them from drip- 
pings, and the construction cf the automatic electre- 
magnetic brake is clearly seen. 

The illustrations given and machines mentioned must 
not be regarded in any way as an exhaustive list either 
cf the various applications cf electrice driving used in 
the works or cf the variety of machines manufactured 
there. A large amount of work is always in hand for 
iron and coal companies, and also for the British and 
foreign Admiralties, and the following particulars of 
the more important contracts, either now passing 
through the shops cr recently executed, is of interest. 
showing the large variety of uses to which electrical 
driving is now put. 


For the Staveley Coal and Tron ('0.—A 500 kw. direct-current 
generator, arranged for direct coupling to Browett-Lindley 
engine; three 50 b.h.p. motors for driving Pearn pumps: two 
57 b.h.p. motors for gas exhausters for coke ovens; a 150 b.h.p. 
motor for acrusher plant; a 34 b.h.p. motor for a coal tower elc- 
vator; two 30-40 b.h.p. motors for ram engines; two 6-8 b.h.p. 
motors tor stamping machine; a 20 b.h.p.- motor for driving a 
hoist: two 10 b.h.p. motors for water softening plant; five 
50 b.h.p. motors for furnace pumps and coke quencher: a 
M b.h.p. motor fov a canal pump; five 20 b.h.p. and eighteen 
15 b.h.p. variable speed motors for various machinery. 

The Carlton Main Colliery Co, Ltd. (Frickley Colliery).—-A 
250 kw. three-phase alternator coupled direct to a Belliss three- 
о M engine with direct coupled exciter, one main 
um jd p и paneis, and trans rm ers for surface hght- 
Wo RR en ique anges and fou 40 b. bus. squirrel-cage 

ving the screening and washing plant. All the 
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feeder and distributing cables are also being laid under Messrs. 
Vickers's supervision. They are of Messrs. Callender's manu 
facture. The surface feeders are laid in wooden troughing, and 
the cable down the shaft consisis of single-conductor unarmoured 


cable supported in wooden «asing. 


The Wath Main Colliery Co— 3 250 kw. three-phase alternator 
direct. coupled to a Browctt-Lindley engine, with direct-coupled 
exciver, and coniplete switchboards with feeder panels. 

Aldwarke Main (ollieriex.— Four 60 b.h.p. motors tor washing 
apparatus, water pump, and briquetie machine; two 40 b.h.p. 
motors for smudge pump and briquette machine; опе 40 b.h.p. 
and two 20 b.h.p. motors for various» machinery. Messrs. Vickers 
Cons and Maxim are also supervising tre laving of the surface 
cables, both main and distributing, from the engine-house to 
the above motors. The main feeder consists of two 3-core cables 
laid in stout wouden troughing and run in solid with bitumen. 
The cables are being suop ied by Messrs. Callenders. | 

British 4dmiralty.—Engine-room fans, 14-ton coaling winch, 
and 12-ton boat hoist for H.M.S. Natal. Engine room tans and 
l-ton coaling bellards for H.M.S. Dominion. Motor generators 
and motors for gun mountings for H.M.S. lnvincible. | 

Foreign Adiniralties.— For the Russian steamer Рип: Four 
126 kw. steam dynamos and one 67 kw. steam dynamo, driven 
by Brotherhood engines; motor generators and motors for gun 
rountings; and four 1-ton double-drum coaling hollards. For 
Peruvian Crusiers : Four 24 kw. steam dynamos driven by Paul 
engines. For Japanese Battleship Kator! : Engine-room fans and 
workshop motor, motor generators and motors for gun mount- 
ings. 

To give an ideu of the extent of Messrs. Vickers. 
«ons ard Maxim's works, we append & ground. plan 
(Fig. 21); no less than. 1,017 eleetrie motors are enr 
ployed for driving the works, with a total output of 
10.570 b.h.p. It must be understcod that the elec- 
trical department represents relatively a very smal 
section of the whcle works, which cover 60 acres, and 
employ some 5,000 men, only a tenth. of whom are 
engaged in the electrical department. The main em- 
ployment is steel manufacture, including large guns, 
armour plates, and steel forgings fcr all purposes. Ve 
will not describe the power-houses in detail, as these 
have been built and extended gradually as the require- 
ments increased, ard include both old and new plant 
and methods. At present there are three generating 
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stations, with capacities of 5,400. 1,100, and 700 kw. 
respectively. The output from these three in 1906 
was 8,842,000 B.T.U., and the works costs of the larger 
stations (including coal. water, Wages. stores, un 
repairs), 058 per unit. This will be considerably less 
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‘unipolar. 
1 and 2. The machine is 
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when the new turbo-generator already referred to has 
been taken into use. 

In concluding this article we must express our thanks 
to Messrs. Vickers, Sons and Maxim fer granting us 
permission to describe the works, and particularly to 
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Fic, 
Mr. A. D. Williamson, head of the electrical depart- 
ment, who has put himself to considerable personal 


trouble i in showing us over the works, and in collecting 
for us the data and the photographs from which the 
illustrations have been prepared. We must also thank 
Messrs. Applebys, Ltd., and Mr. G. E. Moore of that 
firm, for the particulars and drawings of the cranes 
which we have embodied in the article. 


SINGLE-PHASE UNIPOLAR MOTOR 


N American patent issued April 16th to Mr. Campbell 
d Macmillan describes a form of single-phase machine pos- 
sessing series motor characteristics, which does not involve 
the use of a commutator. According to The Electrical World 
(New York), the machine is of the type commonly known as 


Fics. 1 AND 2.—SINGLE-PHASE UNIPOLAR MOTOR. 
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The construction employed is illustrated in Figs. 
in reality a transformer, portions 
formed by conductors on the 


secondary circuit being 
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revoiving member. Both the primary and the secondary turns 
surround a comm:-n ring core mounted on the stationary part. 
The primary winding is arranged to produce a circumferential 
flux around the core, and this flux induces an electromotive 
force in the secondary, which also surrounds the core. The 
secondary and primary windings are so spaced that when cur- 
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rent flows in the two coils a considerable leakage flux is pro- 
duced, and this flux passes perpendicularly through the 1evolv- 
ing member. The leakage flux, which passes perpendicularly 
to the current in the movable member, produces a torque on 
the rotor. The rotating armature is laminated in axial planes, 
and is provided with armature conductors consisting of flat 
plates extending around the armature, but interrupted at two 
or mere points by pieces of insulation so as to prevent the 
flow of short circuit current. It is stated that the torque 
of the machine is proportional to the square of the imoressed 
voltage, and that the machine possesses the characteristics 
of the usual series single-phase commutator mctor. 


A Municipal Convention in America.—The twelfth annual Con- 
vention of the Associaticn of Municipal Engineers is to be held 
at Norfolk (Vancouver) on August 7th, 8th, and Sth. Several 
papers of electrical interest are down for reading. Visits will 
be paid by members of the Convention to the Jamestown Exhibi- 
tion. Other conventicns which will shortly be held in America 
are those of the Ohio Electric Light Association at Toledo on 
August 20th, 21st, and 22nd, and the Illuminating Engineering 
Society at Boston on July 30th and 3lst. 


Rosario-Buenos Ayres Telephone Line.—We read in The Review 
of the River Plate that on the 10th of last month the United 
Telephone Co. inaugurated their lines between Rosario and 
Puenos Ayres, which will be of great service to commercial 
people, as merchants will be able to communicate direct from 
their offices without having an additional instrument, as was 
the case previously. With these lines, and another wbich the 
Madeira Co. is adding, there will be ample means of com- 
municating by telephone with Puenos Ayres, and the only 
thing left to desire will be a reduction in the charge to $1 for 
every three minutes. 
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THE CHARING CROSS, EUSTON, AND HAMPSTEAD RAILWAY 


HE completion of the Charing Cross, Euston, and 

Hampstead Railway marks a definite stage in the 
provision of London tube lines. Excepting the section 
of the Baker Street and Waterloo line between 
Edgware Road and Paddington, and the Strand spur of 
the Great Northern and Piccadilly line, there are no 
tube lines at present under construction. It is some- 
thing of a coincidence that the completion of the first 
of the tube lines to Euston synchronises so closely 
with the opening of the latest one through that centre. 
Powers exist for at least two other railways of the same 
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relatively long distance travelling across London has 
been made immensely easier and quicker upon these 
new lines of communication, and that they are a per- 
ceptible addition to the amenities of the Metropolis. 
The new railway is calculated to do more in the way 
of influencing the distribution of suburban population 
than any of the others yet constructed, because the 
Golder's Green district, where it terminates, is prac- 


tically open country, where building has been 
discouraged by that lack of communication with 
central London, which inspection of a suburban 
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class, viz., the North-West London, from Victoria to 
Cricklewood, and the North-East London, from the 
City to Walthamstow, and thence by an open railway 
to Waltham Abbey. It is understood that the coyness 
of capital has prevented the exercise of the powers 
mentioned, and until the lines now working show their 
fully developed results, it is uncertain whether London 
tubes will have any further attraction for the investor. 
A great increase of traffie revenue is expected to result 
frem the combired working of the lines now controlled 
by the Underground Electric Railways Company of 
London, as with through bookings and exchange 
stetions they feed each other and encourage travel 
between the districts served. Tt is unquestionable that 


railway map will reveal. Road communication 
is made difficult by the steepness of the сопа 
on either side of Hampstead Heath, so that the 
north-western skirts of the Heath between Child's 
Hill and Finchley, although only six miles from Charing 
Cress, are further off in time than many suburbs 
double the distance. The new railway will make the 


time interval half an hour or less, and cannot fail to 
bring a considerable population upon the pleasant 
fields now mainly devoted to pasture and hay. and so 


make a good slice of its own trafic. The district from 
the foot of Haverstock Hill up to the Heath wil] also 
benefit by the conquest of the stiff climb. The High- 
gate branch of the line serves territory already fairly 
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well populated, but badly provided with travelling 
facilities to the western parts of central London. 
Between Charing Cross and Euston the street (гаће 
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is wvell known to be heavy, and as far north as High 
Street, Camden Town, the omnibus service is very 


frequent. 


There 


15 


not 


sufficient 


experience yet to 


show how far surface traffic in London is a guide to the 
traffic to be expected by a tube line on the same route 
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The Central London Railway, almost from its opening, 
took as many passengers as the omnibuses upon the 
same route carried collectively, and for a short time the 
omnibus trathe fell off. But the motor omnibus, and 
reduced ‘bus fares have made a considerable impres- 
sion upon the railway receipts during the last three 
years, an impression which has perhaps not yet reached 
its full development. The next line for which it was 
possible to make some comparison with omnibus traffic 
was the Baker Street and Waterloo, and this made 
a much less effective start. It is now doing better, 
and with its completion to Paddington, may realise the 
hopes formed for it. Recent trafic returns show that 
the successive extensions to Marylebone terminus and 
Edgware Road, and the feeding effect of the Great 
Northern and Piccadilly line, combined with graduated 
fares, have produced a very favourable effect. 
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Fic. 35.—Si1GNAL CaBIN, Campen Town. 


So far as it goes, the existing omnibus traffic augurs 
well for the new railway, as between Charing Cross 
and Camden Town; beyond that point traffic has been 
checked by physical difficulties, and its growth to a 
satisfactory figure must take some little time. 

The map and diagrams (Figs. 1 and 2) we publish 
will indicate the route followed, and justify to those who 
know it the above remarks as to traffic probabilities. 

The number of connections made with other railways 
will greatly facilitate many cross-lLondon journeys 
There are subway and lift connections at Charing 
Cross with the South Eastern and Chatham, at Leicester 
Square with the Great Northern, Piccadilly and 
Brompton, at Euston with the City and South London 
and the London and North-Western, and at Chalk 
Farm with the latter. And at Charing Cross the Dis- 
trict Railway and Bakerloo line, at Oxford Street the 
Central London, at Euston Road the Metropolitan, at 
Kentish Town the Midland Railway have stations in 
close proximity; whilst at Highgate the station is close 
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to the terminus of the Metropolitan Electric tramways 
This last connecticn is likely 
to produce a very strong mutual feeding effect, for tne 
Great North Road beyond Highgate Archway is rapidly 
turning into the artery cf a great suburb, not at all 
easily reached from the western and west central 


to Finchley and Barnet. 


districts, although pretty well off for City connections. 


Powers for the extension of the line as an open rail- 


way to Edgware have been obtained, but no com. 
mencement has been made with the work. 


operations, and it is a nice question whether the tube 


lines will not ultimately find their paying business in 


such extensions, involving journeys on which they can 


beat every other conveyance in time, and get a living 


fure. The difficulty probably lies in the fact that the 
trafic is not there, but must take some years to 
develop. Years without dividends are a very discourag- 
ing prospect. 
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Fig: 4. 


The line commences at a station under the yard of 
the Charing Cross terminus of the South-Eastern and 
Chatham Railway. The entrance on the western foot- 
path of the ccurtyard is not too conspicuous. The 
exit from this station is nto Villiers Street. The route 
length from Charing Cross to Golder's Green is six 
miles, and to Highgate (Archway Tavern), about 44 
miles, the Highgate braneh from Camden Town being 
about 17 miles in length. 

Inclusive of the termini there will be twelve staticns 
between Charing Cross and  Golder's (Green, and 
another, not yet built, is proposed at North End. 
Hampstead. The positions of these are shown in the 
map (Fig. 1), and the relative distances are indi- 
cated in the diagram (Fig. 2). The latter shows 
the curves, levels, and gradients of the railway, and 
the difference of level between the street and the rail: 
at each station is also marked. The station platforms 
have the uniform length of 350 ft., excepting at Charing 


* 


Such an 
extension will open up fine open country to building 


MoTORMEN's TRAINING 


Cross, which is 13 ft. longer. The terminal arrange- 
ments include eross-over lines outside the stations. 
The junction at Camden Town is convergent as regards 
the two up lines; this is a new feature on tube rail- 
ways. There is a similar junction at Holborn on the 
Great Northern and Piccadilly, but it is not yet in 
use, as the Strand spur is not open for service. The 
Strand spur is a short branch with but a single station, 
on which a shuttle service may possibly suffice, but 
the Highgate and Hampstead branch will each carry 
through trains from and to Charing Cross. Тһе 
official objection to convergent Junctions on tube lines 
is the serious result that may follow a collision 
between trains which nearly fit a tube, from which 
lateral escape is therefore impossible, and panie some- 
what iikely. 

The signalling arrangements adopted leave little 
room for error, but it is obvious that at junctions and 
cross-overs, where a choice of roads has to be made, 


SNcnoort, GorLDpER's GREEN. 


human agency is necessary, and purely autcmatic 
signals eannot fill the requirements. The signals on 
this line are automatic, on the pneumatic electric 
system worked out by the Westinghouse Brake Com- 
pany, in which the track circuit plays the initial part. 
as described in our article on the G. N.P. & B. Railway. 
At the Camden Town Junction and the terminal 
stations (including Hampstead, which is a terminus tor 
some trains), there are consequently signal cabins 
requiring attendants. The signal frames in these are so 
interlocked with the automatic system that the signal- 
mun cannot make a road, or exhibit a signal permitting 
a train to enter upon an occupied section from а june- 
поп or cross-over road. Another feature in the svstem 
is the ** train-stop " which moves with the signal. and 
when in the danger position engages a valve lever on 
the train and applies the brakes, so that a driver who 
runs by his signal is pulled up involuntarily. Hence 
the risks of accidents caused by human error, whether in 
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The general construction of the tube, the permanent 


the signal-eabin or the driver в vestibule, are reduced to 

An assistance to the Camden Town way, and electrical equipment, is in no way different 
signalman i$ а «train deseriber, OF annunciator, from that of the other lines of the same group. We 
worked by the drivers of down trains upon theit arrival illustrated this in our description of the G.N.P. & 
at Mornington Square station, by which he is informed B. Railway. (ELECTRICAL ENGINEERING, Jan. 3rd, 


whether the approaching train is for the Hampstead page 37-) 
or the Highgate branch, and can ^" make the road ` The power is supplied from the Lots Road station 
accordingly in good time. The signal cabin at Camden of the Underground Electric Railways Company of 
Town is 'llustrated in Fig. 9. London, as 11,000 volts 39 ~ three-phase current, and 
The approach to each station 18 heralded by а is transformed and converted at four sub-stations : 
specially coloured. lamp indi ‘ating to the driver that he Drummond Street (Euston), N.W., Leighton Road 
should there apply the brakes. (Kentish Town), N.W., each with two 800 kw. rotary 
General communication between the stations, sub- transformers ; Belsize Park, Haverstock Hill, N.W.. 
stations, signal cabins, and the сотрапу 5 chief officers with two 1,200 kw. sets; and Golder's Green, with two 
is effected by а telephone system on the same plan as 800 kw. sets. The southern end ot the line is also 
that adopted on G N.P. & B. Railway. supplied. from the Charing Cross sub-station of the 
The tunnel and station lighting, the supply of com- District Railway. The equipment of these sub-stations 
pressed air to the signalling systems, and the other is similar to that on the other tube railways, but none 
auxiliary services also follow the general lines of the can boast such a pleasant outlook as that at Golder's 
arrangements on that railway. Green, with the wooded heights of Hampstead to the 
А very material difference between the Charing Cross acuth. and the green meadows as а foreground to 
anl Euston line and the other London tubes. is that Hendon Hill northwards. This sub-station will be the 
coveted job, and may well serve as 9 kind of sana- 


a minimum. 


whilst the earlier аге Very fairly level, the latest one 
rises considerably on the outward run. It scales the torium for the men tired of stations in underground 
northern heights, and although it is far less steep than and other less happy positions. 


ULT diam бы 


ии 
* 


c > - 


Ес. 5. ОРЕХ Sipe or MOTOR CoACH, SHOWING CONTROL GEAR. 


the surface line north of Camden Town, the gradients We recently gave a description of the car sheds and 
nre quite respectable, as railway gradients. Our Fig. 2 repair shops at (3older's Green. Since then the train 
shows the profile of one of the tunnels, from which ing of the motormen and conductors has been actively 
it will be seen that the difference of rail level between pushed, and to acquaint the шеп with the apparatus 
Charing Cross and Golder’s Green is about 272 ft., they handle a class room has been fitted up with skele- 


and between Charing Cross and Highgate about 142 ft. ton train equipments and diagrams. Fig. 4 gives а 
good view of the class room, in which the bold diagram 


The Hampstead branch pierces the hill covered by 

Hampstead Heath and village, and comes out into the of the Westinghouse brake is conspicuous. The 

open on the north-west fank. This general inclina- running training of the men has been in progress lor 
several weeks, the trains being run to time-table, with 


tion from south to north will influence the train opera- 


tion somewhat decidedly, since nearly all the current all station stops, and under the control of the signals 


exactly as in service working. The conductors Open 


consumption will take place оп the down, or northward, 

journey. It also appears that the general inclination and close the gates, and announce the stations Just 
has prevented the use of the up graded approach to as they will have to when the cars are full of pas- 
each station, to economise acceleration and brake sengers. ‘The performance looks slightly ludicrous 
power. In spite of the rise mentioned the line is at its when played to empty seats, but it is the only way to 
maximum depth from the ground surface at Heath drill men into ап almost instinctive performance of 
Street, Hampstead, where the rail level is 192 ft. below work that must be precise. 


the street level, and the lift will have the maximum On a round trip in one of these trains we noted 


travel of any tube lift in London. Probably there are that the journey between Colder’s Green and Charing 
no other lifts of equal carrying capacity with the same Cross was performed in 23 minutes each way, showing 
travel, although there are many lifts of greater travel. that the driver had been fully instructed how to 
Ir order to reduce the effect of this long journey the neutralise the effects of the gradients. In actual 
Tiampstead lifts will travel at the speed of 209 6. per service the time may be twoor three minutes longer. on 
rriimute instead of 200 ft. as in the other staticns. account of the lagging of passengers, but the sugges- 


1054 


ELECTRICAL ENGINEERING 


JUNE 20, 1907. 


tion above of thirty minutes, Charing Cross to Golder's 
Green, makes full allowance for such delays, as well as 
the lift journey. It may be ncted as an important fact 
in the linking up of the railway termini that the run 
from Charing Cross to Euston Station occupied only 
six minutes. 

The rolling stock is identieal in design with that 
already described on the Great Northern, Piccadilly 
and Brompton Railway. The steel panelling of the 
motor coaches comes away to allow access to the con- 
tactors and rheostats from the outside. Fig. 5 shows 
very clearly how convenient this arrangement is for 
examination, adjustment, or replacement of the parts 
so exposed to view. Fig. 6 is а view of a train at the 
Hainpstead crossover. The motorman is conspicuous. 
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Like those on the other tube lines, the colour and 
pattern of the tile work in the stations are different and 
distinetive. 

A feature which we think is novel on these lines ts 
the provision at Charing Cross of a hydraulic stop 
buffer on each platform line. Similar buffers are in 
use at many steam railway termini, and there they 
are double, engaging the two buffers of the vehicles. 
At Charing Cross the buffers are single and central, to 
match the central coupling and buffer of the cars 
They are also charged with oil, instead of water (as are 
the recoil cylinders of big guns), and were supplied by 
Messrs. Ransome, Rapier and Co., Ltd., of Ipswich. 

The railway is to be opened to the public on Savur- 
day next, when free travel will be given throughout 
the afternoon and evening. This somewhat novel 
opening will tax the capacity of line and staff, and we 
hope it may lead up to a good paying trafhe imme- 
diately. 

We understand that there will be a four-minute 
service from Charing Cross to each branch, but that two 
trains out of three on the western side will stop at 
Hampstead, giving Golder’s Green a twelve-minute 


service. 'l'o and trom ('amden Town thi re will he a 


TRAIN IN TUNNEL, 


train every two minutes. Тһе block sections wil! 
permit of a 14 minute service if required. 

The engineers for the construction were Sir Dougl: 
Fox and Partners, W. К. Galbraith, Esq., and H. I 
Dalrymple-Hay, Esq. The contractors for the tunnels 
were Messrs. Price and Reeves, and for special tunnel 
work in Villiers Street, John Mowlem and Co. 

The rolling-stcek was supplied һу the American Car 
and Foundry Co., and the electrical equipment for it 
by the British Thomson-Houston Co., Ltd. The Car- 
пере Steel Works, of Pittsburg, supplied the running 
rails, and Messrs. Bolekow Vaughan, Ltd.. Middles- 
breugh, the conductor rails. The lifts are Бу the Otis 
Company, the sub-station machinery and switchboards 
by the British Westinghouse Company, Ltd.. ard the 
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HAMPSIEAD CROSS-OVER. 


cables by the British Insulated and Helsby Cables, 
Ltd. 

We have to thank the several officers of the com- 
pany, especially Mr. Jas. R. Chapman, the chief 
engineer of the Underground Electric Railways Corn: 
pany of London, Ltd., for information most freely 
given, and the opportunities afforded for visiting the line. 


The Students’ Section of the Institution of Elect:ical Engineers. 

The full programme of the forthcoming visit of the students 
section of the Institution of Electrical Engineers to Switzerland 
is now issued. The party will leave London on Friday eveninz. 
July 5th, arriving in Zurich (via Ostend and Basle) on Saturday 
night. Visits will be paid to the Oerlikon works, the gas- 
driven station of the Zurich Oerlikon Tramways: the works 
of the Schweizerische Locomotiv- und Machinenfabrick, and 
of Messrs. Sulzer Brothers at Winterthur; the works of Messrs. 
Escher Wyss and Co.; the Zurich Polytechnikum and the 
Municipal Generating Station. On Friday the headquarters wı.l 
be changed to Interlaken, and an excursion will be made, via 
Lauterbrunnen to the Jungfrau Railway, returning via Grinde! 
wald. On Saturday, July 13th, the Kander Power House o! 
the Burgderf-Thun Railway and the iailway itself will be 
inspected. This first trip made by the students’ section to 
Switzerland was made in 1896, and was of a slightly more 
extended scale. 
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FUSE PILLARS AND ARC LAMP POSTS AT BRADFORD 


^HE question of the suitable arrangement and efficient design 
É of fuse pillars is one of vital importance in a city situated 
as Bradford is in regard to mains. Upon Mr. Blackman's 
appointment as chief engineer and manager in 1903, he recog- 
nised the necessity of taking early steps to divide the distribut- 
ing network into areas corresponding with the feeders in order 
to conform with the Board of Trade requirements, and, in an 
early report of his to the Electricity Committee, he pointed out 
the advisability of erecting a complete system of fuse pillars to 
attain this end. Prior to this, the network and feeders, which 
had consisied of single-core cables, had been laid and connected 
without fuses or safety devices of any description, as in the 
early days it was the very general opinion among electrical 
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Fic. 1.— CowBINED FEEDER PILLAR AND Arc Lamp Post WITH 
Four Davy ENcroskp Arc LAMPS. 


engineers that with single-core cables it was preferable to make 
up solid, and not to insert fuses at either the switchboard or on 
the network. It was, however, recognised that a main’s fault 
might, and would probably, develop into a very serious catas- 
trophe by causing a more or less prolonged dislocation of the 
supply. 

This view was amply justified by the unfortunate breakdown 
which occurred in December, 1904. On this occasion the mains 
were primarily affected at one point only, but eventually the 
whole of the supply was involved, owing to the effects of the 
excessive strain thrown on to other parts of the network, and 
to the absence of any automatic safety devices. "This break- 
down naturally hastened the preparaticn of the scheme, already 
in hand, for safeguarding against a repetition of this occurrence. 


and, amongst other items, the installation of the fuse pillars 
was hurried forward. The whole of the feeders laid since Mr. 
Blackman's time have been of the multiple-core type, the 
standard feeder containing two 0°5 sq. in., one 0°25 sq. in., and 
three 7-20 S.W.G. conductors. 

In the preparation of a scheme for an installation of this 
character the functions of the pillars were the first point to be 
decided. A perfect scheme of fusing would be expected to 
take care of a system of mains by tracking a fault down to the 
last street length, and cutting this out without endangering the 
remainder of the supply. This arrangement was considered 
impracticable on account of the impossibility of exactly gauging 
the fuses whilst coping with the varying conditions of the 
supply, and the scheme ultimately decided upon may be safely 
expected to carry out the functions assigned to it with cer- 
tainty, though it will not provide absolute immunity from inter- 
ruption of the supply in ihe immediate vicinity of а serious 
fault. 

The following description of the system adopted in Bradford 
refers to a direct-current 3-wire network fed at 26 points by 
low-tension feeders from direct-current ‘bus-bars at the generat- 
ing station without transformation. To each feeder a certain 


Fic. 2.—FEEDER PILLAR FORMING Bask or Anc LAMP Post. 


area has been allotted, the extent of which is governed by the 
current density in the network and by the capacity of the feeder. 
The feeder is fused to 50 per cent. above its normal carrying 
capacity at the station end, and is connected through a copper 
link to 'bus-bars in the feeder fuse pillar, which is fixed in a 
central position with regard to its aliotted area. Each distribu- 
tor leading away from the pillar is fused to allow the same 
margin of overload, as is the case with the feeders. At every 
point where the allotted network area surrounding the feeding 
point is inter-connected with the mains of adjacent areas a net- 
work fuse pillar has been fixed, in which light fuses are used. 
only allowing a comparatively small balancing current to be 
interchanged. 

Figs. 1 to 5 are from photographs, showing three types of 
feeder fuse pillars and of the four-way network fuse pillars, 
all of which were manufactured by the British Insulated and 
Helsby Cables, Ltd., of Prescot, to Mr. Blackman’s specifica- 
tion; and Fig. 6 shows further details of the type of pillar 
illustrated in Fig. 5. 

The steel armour and lead sheath of all the mains are effi- 
ciently bonded together on entering the root of the pillar, and 
the multi-core cables are divided in Downe’s patent fittings in 
the upper part of the pillar, similar to those described in Exec 
TRICAL ENGINEERING, March 21st, p. 519, thus saving the more 
usual complication of underground dividing boxes, rubber tails, 
and back connections. The fuses are of the porcelain tubular type, 
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and are arranged ‘‘diagrammatically,’’ so that the direction ot 
the mains leaving the pillar is indicated by the relative positions 
of the fuses. 

Special attention has been given to the prevention of the 
formation of an arc between any portion of the live metal and 
the cast-iron body of the pillar, and a satisfactory arrange 
ment was only arrived at after an exhaustive series of tests had 
been carried out in Bradford. The door and sides of the pillar 
are lined with 4 in. slate panels, and between fuses of opposite 
polarity a horizontal slate shelf with a uralite flange at the 
back edge has been fitted. Finally, a J in. slate was fitted in 
the top of the pillar at an angle of about 45° to the horizontal 
in order to deflect the hot gases, resulting from the melting ot 
a fuse, into the back of the pillar, thus efficiently cooling the 
hot metallic vapour before it can come into contact with the 
cast-iron body of the pillar. 

In deciding upon the position of a pillar, wherever possible 
central positions have been taken advantage of, and several 
of the feeder fuse pillars used as bases for arc lamp 
standards, surmounted by Davy 8-ampere enclosed are lamps 
One of these is illustrated in Fig. 1. The Davy en- 
closed arc lamp has very simple mechanism. The west 
prominent feature 15 the entire absence of the shunt 
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Fra. 3.—Fuse PIELAN: 


regulation of the feed is entirely con- 
trolled by the series solenoid. By this means the possibility 
of troubles due to burning out of shunt coil and the variation in 
the length of are produced by its temperature resistance changes 


coil. as the 


are avoided. In the older type of open lamps. with short arcs 
of critical length and voltage, it was difficult to dispense with 
the shunt coil, and a very exact and frequent teed was required. 
In the enclosed lamp, on the other hand, it 18 possil le to take 
advantage of the simplification. of parts produced by the on.is 
sion of the shunt coil on account. of the longer are and rela 
indeed. 
a feed movement of about a quarter of an inch once an how 


tively less importance of extreme regularity of feed: 


will give quite satisfactory working. Another somewhat unusual 
feature of the Davy enclosed arc lamp is the use of а helical 
spring to oppose the pull of the solenoid instead of gravitv. 
This arrangement permits of the increasing pull of the solenoid 
upon its core as 1t enters therein. being balanced by the increas 


Ing tension of the stretched spring о that the effective range 


of movement can be much increased without sacrificing sensitive 
ness to variations of current. \ Sim 111 air a ish pot 15 fixed in arm 


inverted position at the top of the case The clutch is of t 


usval working tvpe, acting direct on the carbon. 


In the event of a main's fault, the first and most important 
function of the fuse pillars is to isolate the affected feeder area 
from adjacent areas by the melting of the fuses in the network 
pillars surrounding that area. "The subsequent operation of the 
fuses in the feeder pillar will depend upon the position of the 
fault und the extent of the leakage current. 


Fis. 4.—-Fuse PILLAR FOR SINGLE-cok8k FEEDERS. 


In the event of a heavy sustaired fault, it is only reasonable 
to expect that the network in the affected area will be сот: 
pletely shut down, either by the melting of the fuse at the station 
end of the feeder, or by the fuses clearing cn the various d 
tributors in the feeder fuse pillar. Should this occur, one feeder 
will be thrown out of commission, but the overloading of the 
surrounding network and feeders is prevented by the previous 
operation of the light fuses in the network pillars bordering the 
affected area. 

The course of events is now le!t in the hands of the n 


S- 


Fic. 5.--Fuse PILLAR FOR TniPLE Concentric 


FEEDERS. 


staff, who will have been informed from the central station as 
to which of the seciions is faulty, this fact being ascertained 
by an examination of the feeder log on each feeder. w hich uto 
matically records the output ard the voltave ai the te ' 
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In connection with the work of erecting the pillars and lavin: 
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the new cables to the same, we may mention that the whole of 
this has been carried out by direct jabour by Corporation work- 
men, and that. the assistant who has been responsible for pre- 
paring the details of the scheme, and carrying out most of the 
experimental work in connection with the determination of the 
type of fuses and the protection of the boxes from arcing, is 
Mr. C. W. Salt, assistant electrical engineer. 


We are indebted to Mr. Thomas Roles. city electrical 
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Fic. 6.--ЮЕТАП.5 OF Fuse PILLAR. 


engineer, {or particulars of these pillars, which we understand 
have given every satisfaction in their operation, and have been 
particularly useful as disconnnecting and testing points during 
the carrying out of extension and repair work on the Bradford 
system of mains. 

n 

Exhibition ol Scientific Apparatus.— n exhibition of engineer- 
ing models, optical, electrical, and scientific instruments, technical 
education appliances, and tools, is to be held at the Royal Horti- 
cultural Hall, Vincent Square, Westminster, S.W., from Octo- 
ber 22nd to 26th inclusive. In addition to exhibits by the 
leading makers of the above-named goods, there will be a loan 
collection ot interesting experimental and exhibition models and 
apparatus, and also lectures and demonstrations in various 
branches of applied science. The exhibition 1s being organised 
Һу Messrs. Percival Marshall and Co., 26-29 Poppins Court, 
Fleet Street, London, E.C., who will be pleased to give further 
particulars on application. 

SS . 

Electric Shock Fatalities in Switzerland. Elektrotechnik und 
Maschinenbau gives some details of accidents in Switzerland 
during the year 1906 occasioned by the use of electricity. The 
total number of cases is 59, as against 50 in 1905, 19 cases 
proved fatal, as against 91 in the previous year. Fifty per 
cent. of the accidents were caused by negligence om the part 
of the victims, 9 per cent. were due to contributory negligence, 
wench 18 percept. Were due to the negligence of other persons. 
Low tensions (up to 950 volts) were the cause of 10 accidents, 
tensions trom 950 to 1,000 volts were the cause of five acci- 
dert з, and high tensions of more than 1.000 volts were con. 
cerned in the remaining 19 cases. One fatal case was caused 
by а tension of 220 volts continuous. 
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(Continued from page 993. ) 


E enumerate below the changes in the Bill as compared 
with the measure originally deposited. The preamble lays 
it down that the powers authorised under the Bill shall be 
assigned. With regard to the area, the Council have retained, 
in ettect, the area scheduled last year for the reason that their 
advisers. the advisers of the Administrative County of London 
and District Electric Power Co., and the Committee last year 
had all enunciated the principle that a larger area than the 
Administrative County of London is necessary for a comprehen- 
sive scheme to be evolved. Compared with last year, however, 
there are a. few minor modifications. Тһе area now comprises 
45] square miles, of which 117 miles are within the county, and 
354 in the surrounding districts. This is a little more extensive 
than last year, which was 587 square miles. In Essex it now 
includes Chingford and Waltham Holy Cross; in Surrey it 
includes Croydon, Kingston, Ham, Maldon, Merton, and 
Mitcham; in Middlesex 1t now includes Edmonton, Enfield, and 
Southgate. ‘There are this year omitted a few small districts 
in Kent, such as Orpington and the three Crays. These modi- 
fications have been made upon the advice of the Council’s 
engineers, who regard the included portions as manuiacturing 
districts.: The powers of supply are contained in clause 10, 
which is as follows :— ч 

The powers of the Council for the supply of electrical energy 
under this Act shall be subject to the following provisions :— 

(1) Subject as hereinafter provided electrical energy shall be 
supplied under this Act only— 

(a) To authorised undertakers ; and (b) to persons requiring 
power. 

(2) ‘The electrical energy supplied to any authorised undertaker 
may be used for any public or private purpose for which such 
undertaker is authorised to use the same, and the electrical 
energy supplied to any person for power may be used by such 
person for lighting any premises on any part of which the power 
is utilised. Provided that where electrical energy 18 supplied to 
any person for power within an area in which any authorised 
distributor is authorised by Act of Parliament or Provisional 
Order confirmed by Parliament to give а general supply of elec- 
trical energy, the energy used by such person for such lighting 
purposes shall not in any year, except with the consent in writing 
of such authorised distributor, exceed twenty per centum of the 
total amount of energy supplied to such person, and save as 
aforesaid and hereinafter provided the Council shall not supply 
electrical energy for lighting purposes. 

(3) The Council shall not supply electrical energy (except to 
authorised undertakers or to any company, body, ог person 
owning or working any railway, tramway, tramroad, canal 
navigation docks, waterworks, Or hydraulic power works for 
power) in any area which at the date of the passing of this Act 
forms part of the area in which any authorised distributor is 
authorised as before mentioned to afford a general supply without 
the consent of such distributor, which consent snall not be 
unreasonably refused or withheld. 

(4) If any question arises as to whether the consent of any 
authorised distributor is unreasonably refused or withheld, that 
question shall be determined by the Board of Trade. 2 пе Con 
sent shall be deemed to be unreasonably refused or withheld if 
such authorised distributor is not willing and in a position to 
give the requisite supply upon reasonable terms ang within a 
reasonable time, and in considering what are reasonable terms 
and what 1s а reasonable time the Board of Trade shall have 
regard to all the circumstances of the case, including the terms 
upon which and the time within which the Council are willing 
and in a position to give the supply. 

(5) Any clectrical inspector appointed under this Act may 
{тот time to time and on the application of апу authorised 
distributor shall enter upon and inspect any premises within the 
area of such authorised distributor in which energy supplied by 
the Council is used in order to ascertain whether the provisions 
of this section are duly observed .— Provided always that nothing 
in this section contained shall operate to restrict the exercise DY 
the Council of any powers which may become vested in them 
by reason of their acquiring under the provisions of this Act 
the local undertakings or any of them or any part thereof or of 
any powers which may be hereafter conferred upon them һу 
any Act of Parliament ог Provisional Order confirmed by 
Parliament. ' 

Under clause 17, the supply of electrical energy to railways 18 
provided for. The compulsory power to break up streets has 
been deleted. 

Clause 16 gives the Council power to compulsorily acquire two 
sites, one at Frith and another at Barking, and to spend 
£100,000 in so doing, for the reason that it is felt undesirable 
{о give а lessee compulsory powers to acquire land for works 
which it would erect under an assignment. 

Clanses 40 and 42 originally provided for the absorption of the 
tramway generating station in the electric power undertaking. 
but this power 18 now struck out, and only certain minor matters 
provided for, such as the use, by the lessees, of the tramway 
cable ducts. 
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The power to acquire any of the existing undertakings has 
been struck out, mainly for the reason that the local authorities 
strongly opposed this clause. There still remains the power to 


a3 aforesaid, and of all or any part of the electrical undertaking 
or any undertakings, lands, buildings, works, or property of 
either of the contracting parties. 
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acquire portions of undertakings by agreement, such as where 
a company having an undertaking in more than one area desires to 
sell portion of it as a matter of convenience. 

Clause 66 is the leasing clause, and clause 66 is an endeavour 
to meet the instruction to the Committee considering the Bill. 
Clause 66% relates to the payment of interest out of capital 
during construction. We give these three clauses below : 


Clause 66. 

The Council on the one hand, and any company, local 
authority, body, or person on the other hand, may enter into and 
carry into effect contracts, agreements, or arrangements wc) 
respect to all or any ot the following matters (that is to 
say) :— 

(1) The execution and maintenance of any works needed for 
the purposes of a supply of electrical energy under the provisions 
of this Act by the Council to any such company, local authority, 
body, or person, or to the Council by any such company, local 
authority, body, or person. 

(2) The exercise of any of the powers of the Council under 
this Act by such company, local authority, body, or person 
on behalf of or in substitution fcr the Council, as the exercise 
by the Council: of any powers of any such company, local 
authority, body, or person on behalf of or in substitution for any 
such company, local authority, body, or person. 

(3) The terms and conditions upon and subiect to which and 
the extent to which and the period or periods for which any 
such powers shall be exercised. 

(4) The transfer or assiznment by the ('ouncil to апу such 
company, local authocity, body, or persen, or to the Council bv 
апу such comvany, tocal authority. body, or person, upon and 
subject to such terms and conditions to such extent and for such 
period or periods as may be agreed проп of any such powers 


Mar or ARFA SHOWING DISTRICTS oF AUTHORISED DISTRIRUTORS. 


REFERENCE. 
Boundaries of Local Government Areas  .. ss - od À 


$i „ Areas of Authorised Distributors, where differing 
from Local Government Boundaries  .. s 


Minor differences between Local "Government Boundaries ond Electric Supply 
Boundaries in London resulting from the rectification of Loca! Govern meai 
Boundaries under the Local Government Act, 1899, are not showa. 


Names of Local Government Areas .. а i T .. Romford, U.D. 


These names are omitted where the only authorised distributor із the locc! awtherity 
having a supply area co-extensive with the Local Government Area. 


NOTTING HI 
„ » Authorised Distributors а е 
Where these names cannot be conveniently shown on the тер, the following 
reference numbers are used : — 
Charing Cross, West End & City Electricity Supply Co. 
City of London Electric Lighting Co. 
County of London Electric Supply Co. 
LorJon Electric Supply Corporation. 
Metropolitan Electric Supply Co. 
St. James & Pall Mall Electric Light Co 
South London Electric Supply Corporation. 
. South Metropolitan Electric Light & Power Co 


(a) There is no authority to supply in respect of St Peter Westminster. Lincoln's іта. 
Staple inn, and a small part of Kensington. 

(b) By their Act of 1906 the Kent Electric Power Company is authorsed to give а supply 
** for lighting purposes in any area which al the date of the passing of this Act does not form 
dart of the area of supply of any authorised distributor. '' 


эзтътшюк 


Clause 66a. 

(1) If within one year from the passing of this Act no transfer 
о“ assignment of the powers of this Act with regard to the 
execution of works and the supply of electrical energy has been 
made. or such transfer or assignment has been made in respect 
only of a part or parts of the area of supply. then at the 
expiration ot that period if no such transfer or assignment has 
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been made the powers of this Act shall cease, OF if a transfer 

or assignment has been made in respect of a part or parts only 

of the area of supply, the portions of that area not comprised 
in such transfer ог assignment shall cease to form part of the 
area of supply. 

(2) Every such transfer or assignment shall be by deed, which 
shall contain conditions to the following effect :— 

(a) The undertaking established under or in pursuance of such 
transfer or assignment shall be purchaseable by the Council at 
the end of a period not exceeding fifty years trom the date ot 
transfer or assignment on the terms of the Council paying to 
the transferees the then value of the undertaking established as 
aforesaid, such value to be ascertained in the manner provided 
by section 2 of the Electric Lighting Act, 1888, or on such other 
terms : may be specified in the deed and approved by the Board 
of Trade. 

(b) The amount of the dividend which may be divided by the 
transferees shall be regulated by the prices charged by them 
for electrical energy, on à basis to be approved by the Board of 
Trade. 

(c) The maximum prices to be charged by the transferees and 
the relation between prices and dividend shall be subiect to 
periodical revision. 

(d) Facilities shall be secured to the Council to examine at 
any time the accounts and works of the transferees ; and the 
deed shall contain such other provisions as may be deemed 
necessary for securing control by the Council with regard to the 
)owers transferred or assigned. 

(3) During the period prescribed by such transfer or assign- 
ment all the rights and authorities. thereby purporting to be 

transferred or assig..ed shall by virtue of this Act and of the 

- deed of transfer or assignment be vested in and be exerciseable 
by the transferees in lieu of the Council, and the transferees 
shall during the same period be subiect in lieu of the Council to 
all the obligations by this Act imposed upon the Council in 
respect of the powers transferred or assigned, but nothing herein 
or in any such deed shall make any of the provisions of Part V. 
(Finance) of this Act appliable to the transferees. 


Clause 66b. 

The transferees (other than а local authority) may, noth with- 
standing anything in this Act or in any public or local and 
personal Act relating to the transferees, from time to time during 
a period of four years from the date of the transfer, apply their 
capital or funds in or towards the payment of interest at a rate 
of not exceeding four pounds per centum per annum on moneys 
raised or to be raised by them for the purposes of the electrical 
undertaking. but so that the total amount to be so applicd shall 
not exceed two hundred thousand pounds. 

In his opening speech Mr. Freeman pointed out the impossi- 
bility of putting into these clauses every condition of the lease 
whic. would be entered into, but the above indicated the main 
heads of the agreement which would be required from any lessee. 

At the close of Mr. Freeman's opening speech on Wednesday 
last week, the Hon. W. R. W. Peet, chairman of the Parlia- 
mentary Committee, was called, and explained the general policy 
of the Council with regard to the Bill, which has been so much 
discussed for several months now that it does not need recapitu- 
lation. As a justification for going. beyond the Administrative 
Countv of London, he corroborated the view already expressed 
by Mr. Freeman that just bevond the borders were to be found 
large numbers of factories which had no other means of supply. 
He admitted that there would be competition with the Metro- 
politan Electric Supply Co. and the North Metropolitan Elec- 
tric Power Co.. and although in cross-examination he could not 
produce a precedent for competition between two electric power 
undertakings, he asserted that if the two companies in question 
could suvplv cheaper than the Council's lessee. they had nothing 
to fear. If thev could not, then it was to the interest of tne 
public that the Council shculd have power to suvply. If the 
areas of the two commanies were cut out of the Bill, this would 
seriously imper] its value. Going through the various clauses 
in the Bill witness mentioned clause 64, which authorises 
borough covncils to link up their undertakings for the purpose of 
giving mutual assistance in the matter of sunply, where such 
authorities have entered into agreements with the Council for a 
supplv. This is a limited application of one of the nrovisions of 
the Electricity Supply Bill. The reason for inserting 50 vears 
as the пегіоа after which purchase may take place was. he ‘said. 
that the Council regard an electric power undertaking such as 
this on > different footing from a provisional order undertaking. 
The period, however, Was only inserted in order to give @ 
margin for negotiation. 

The cross-examination of the Hon. W. R. W. Peel was con- 
tinued on Thursday. Several questions were put pointing to the 
fact that, contrary to the opinion exuressed in the report of the 
Select Committee last vear. there was practically no sifeguard 
in the Bill for existing undertakings. Mr. Peel said that under 
the Kitson clause (claus? 10) very wide powers were given to 
the Poard of Trade in the matter of competition. 16 was pointed 
out by counsel, however. that in no previous Dower Pill had the 
Kitson clause been included in operation aeninst existing under- 
takings: not even in resnect of half a million of. capital. Ir 
Landen. on the other hand, there were twentv millions of monev 
invested in electrical undertakings. Mr. Peel again reiterated 
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that there was a very large safeguard in the hands of the Board 
of ‘Trade. 

Mg. VESEY Кхох (for Hornsey, Chiswick, and Beckenham) : 
The only thing between the existing undertakings and competi- 
tion; then, is the gcodwill of the President ot the Board of 
Trade. We may have great confidence in the present President 
of the Board ot Trade, but we do not know what his successors 
may be. 

In answer to further questions, Mr. Peel said that actual 
negotiations had not been carried on with any special set of 
promoters for a lease of the powers of the Bill, but discussions 
had taken place with several sets of promoters, who had ex- 
pressed no unwillingness to take over the powers of the Bill. 
eR these were some ої the promoters of the Administrative 

il. 

For Beckenham it was pointed out that the promoters of the 
Administrative Bill of 1905 had agreed terms with the Urban 
District Council for a supply, which were very favourable to the 
Council. it would be possible for the Council to introduce the 
promoters of the Administrative Bill, as lessees of the powers 
ш о Bill, without the advantageous terms to Beckenham of 
1965. 

THE CHAIRMAN: Were the Committee of 1975 satisfied. with 
the terms? 

Mn. Vesey Knox: Yes, they were scheduled to the Bill. 
(To the witness) : Are you in a position to undertake that if the 
powers of the Bill are transferred to the promoters of the 
‘Administrative Co., the Beckenham agreement of 1905 will be put 
in the deed '—No, I am not. 

Further cross-examination on behalf of the authorities out- 
side the County of London was directed to the point that 
inside London, the County Council, having lent so much 
money to borough councils for electrical purposes, had a greater 
interest in safeguarding this capital than was the case with the 
Councils and authorities outside London. Mr. Peel somewhat 
agreed to this and in the specific case of Chiswick, which Council 
has the right of purchase of the company's undertaking there in 
1914. Mr. Peel admitted that under the Bill it was possible for 
the Council's right to be interfered with. He justified. this by 
putting the interests of the consumer before the interests of the 
local authority. 

Sır RALPH LITTLER. K.C., for the City Corporation. urged upon 
witness the desirability of excluding that area from the Bill, and 
pointed out that the Administrative Bill excluded this frem 
the ‘‘Industrial’’ area. He claimed that the position of the 
City was unique in that there were two companies already supply- 
ing electrical energy, which the Corporation had the right to 
purchase, the purely non-industrial character of the district, 
and so on. 

Mr. Prev said that once the Council commenced the cutting 
out of areas, they could not refuse to do so for practically all 
the area. 

Mr. Batrour BROWNE, K.C., for the Croydcn Corporation, 
endeavoured to ascertain why this district was included in the 
Bill, seeing that it had been omitted from the Bill of last year 
and from the Administrative Pill of last vear. 

For the Marylebone Borough Council, the Hon. J. D. Кїт7- 
GERALD. K.C., made out a special case. He put it to the witness 
that whereas Parliament had refused to allow the Council to 
compete with the Metropolitan Electrice Supply Co., before the 
portion of the company’s undertaking in Marylebone had been 
purchased, it would now be possible for the County Council to 
introduce a new company to compete with the borough council. 
Under the circumstances, and in view of the large amount paid 
for (he Metropolitan Electric Supply Company's undertaking. he 
suggested that the borough council should either be compen- 
sated, or else there should be a clause inserted that the County 
Council or its lessee should cnly supply in Marylebone, to the 
borough council. 

Mn. Peer refused to accept cither proposition. 

Mn. FrizceRAUD. then pressed for scheduling to the present 
Bill a draft cf the lease which any lessee will be required to 
enter into. Witness objected to this. as restricting the power 
of bargaining, because thev did not yet know in what fonn the 
present, Bill would be passed. 

For the Westminster City. Council, Мз. BLENNERHASSETT asked 
for an assurance that the County Council] would never work 
the undertaking even at the end of the period of the lease, which 
it is now pronosed to grant. Ealing sought exclvsion on the 
grounds that four-fifths of the land there is earmarked for resi- 
dential property, and cannot be utilised for factories for many 
vears to come. In neither case was а satisfactory answer given. 
Mr. Peel refusing to pledge himself to either of the propes!- 
tions. 

Mo, WVEDDFRBURN. on behalf of Woolwich and Shoreditch, 
asked whether the Bill was more, or less, protective to the 
horouzh councils than the Rill of last year. Witness contended 
that the protection now was equal tq that offered last year. under 
clause 10. This prevented unfair comnetition. Fair competi- 
tion would exist under the present Bill. Mr. Peel said no 
meeting of the horouch councils had been called to consider 
the Rill in its present form because there had been no time. He 
acreed that the resolution passed by the vestries in 1898. agrec- 
ing to the principle of control or supply by the County Council. 


provided there was no competition, had not been rescinded ; уе! 
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the Bill now professed competition. Lut he did not think the 
Council were bound by that resolution. It was not a resoluticn 
passed by the County Council. Mr. Wedderburn next got the 
witness to admit that if any borough council took the whole of 
its supply from the County Council's. transferee, its existing 
generating station would be worthless from the generating point 
of view,. but he refused to assent to the proposition that the 
Bill would. force all borough councils to take all their supply. 
Mr. Wedderburn next pointed out the disadvantage that certain 
London boroughs were at, including Shoreditch and Woolwich, 
in being bound to work under the © Bermondsey’? clause. 

Мк. Н, Lrovp, К.С. on behalf of Messrs. Curtice and 
Harvey (Frith), caused some amusement when he informed Mr. 
Peel that. within 150 yards of the proposed site at Krith, this 
firm were entitled to stere 600 tons of gunpowder, and in fact 
always did store there some 400 to 500 tons of gunpowder. He 
put it ta the witness as an impossible position, and asked as to 
the police’ of the Council in compensating the company in the 
event of their having to vacate the site where they had been 
located since 1815. Не further asked what security of tenure 
there was, either. for the generating station or the gunpowder 
factory in the event of no change of site being made. Mr. Peel, 
after some arzument, thought there would be a case here for 
compensation if the facts were as stated. 

Mr. MomrEN, for the West Ham Corporation, asked for 
exclusion, and on behalf of Stepney, MR. WitLiAws asked that 
the agreement entered into by the Borough Council with the 
Administrative Co., in 1905, whereby a supply was to be given 
at £3 per kw. and ‘25d. ver unit, should be adopted by the 
County (Council, and scheduled to the present Pull. Mr. Peel 
refused to do this, or to renounce the right under the Bill ої 
supplying docks in Stepney. 

Questrons were also put cn behalf of Wimbledon, St. Pancras, 
Islington, and Kingston-on-Jhames, during which Mr. Peel 
admitted’ that the outside authorities had a case for a share in 
the profits of the underakinz, which was not proposed under 
the Hall.’ 

THe Нох. W. Perr was re-examined Ьу Mr. Clode on Friday. 
He said there was no understanding, either expressed or implied, 
with any body of. persons that they should be transferees. It 
had been suggested that the promoters of the Administrative 
Bill. who had failed twice before Parliament, could be reinstated 
by the Council, but no consideration had been given to the 
details, and it was the intention of the Council to treat the 
question at least as a matter of business. It was hoped that 
there would be considerable competition for these powers, for 
there was an open field and no favour. If, as had been further 
suggested; the area was split up into small portions and leased 
to a number of companies, this would defeat the whole object 
of the Bill, which was based upon the assumption that a large 
prea was necessary to give a cheap supply. He had also been 
asked the question as to what the Council will do if no lessees 
of the powers of the Bill can be secured. His answer was that 
the Bill would lapse. There would be no rate-aided competi- 
tion, as seemed to be feared, because the powers were to be 
leased. Competition at present. took place, so that the Bill 
would not introduce а new element. No consideration had heen 
given as to the distribution of the profits of the undertakings, 
so that he was unable to express any opinion as to whether this 
should go to the aid of the rate or to reducing the price to 
consumers. His justification for including clause 10 (Kitson 
clause) was the strong recommendation of the Board of Trade 
for so doing during the course of last vear's Bill. He regarded 
it as a safeguard to the existing undertakers. As refuting Sir 
Ralph Littler’s statement that the City was not a manuf: acturing 
area, and did not need electric power supply, Mr. Peel said 
there were 1.157 factories in the Citv of London, using 135.138 h.p. 
and employing 42,777 persons. The special. circumstances at 
Marvlebone would be taken into account by the Board of Trade 
under clause 10, and the objections raised by тапу other 
opponents were also cireunistances which would be similarly con- 
sidered, Vestininster had complained that the generating 
stations it has the right to purchase пи be scrapped, in 
consequence of this Bill, before the purchase period arrived. 
He took it that the only reason for scrapping these stations 
would he that they were uneconomical, and he should not 
regard it as a misfortune for Westminster to be relieved of the 
obligation to purchase uneconomical stations. 

In answer to Mr. Nolan, witness felt confident that a lessee 
would be found. Of course, if not, it would be a good indica- 
tion that the business of electric supply in London was not 
worth undertaking. The Council wonld provide the capital on 
terms which had been estimated at 45 millions, but if the lessee 
could carry out the works more economically, so much the better. 

Mr. NoraN put further questions to elicit the witness's opinion 
as to whether there was any likelihood of a change of policy 
with a change of party at Spring Gardens in the. future.—Mr. 
Peel said that when a matter of this kind was once settled һу 
Parliament, the position was accepted by all parties. 

NIR ALPERT SPICER asked if the Council had the least doubt as 
to whether the undertaking would be carried. out - Mr. Peel 
thoucht it a strong thing to say there was not the least doubt. 
but there were very reasonable grounds tor saving the powers 
of the Bill would be put into force. Sir Albert. Spicer also 
wished to ascertain if the Council lẹ 1 considered the question 
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of linking up and co-ordinating existing undertakings —but not 
extending them in order to bring them into the general scheme, 
and so to utilise present resources to the utmost. He followed 
this up by suggesting that in this event the lease of the under- 
taking under the Bill need not extend bevond 1951, the date 
of the acquisition of the existing companies by the local authori- 
ties. The reply was that several suggestions had been maae 
and many reports presented in this connection, all of whith 
would be laid before the Committee t necessary. Wath rezar 
to the period of the lease bemg made synchronous with 1221. 
this was possible under the Bill (clause 66), but at the same 
time the Council did not feel that they would receive many 
offers if this were made the period. Neither dia «ne Council 
view with favour the idea of erecting the generaiing stations 
itself and leasing therm. 

SIR ALBERT SPICER : You think there will be fair competition 
between your transteree and the existing authorities ;— Y es. 

lt strikes me, from the Bill, that it will be more like com- 
petition. between а 60 h.p.. motor and a 10 h.p. .motor’—We 
consider that we have a mandate from the ratepayers ot London 
not to carry out the work ourselves.: 

Yes, but you do not need to swing the pendulum to ihe other 
side, and do injury to existing interests?- But the existing 
companies have a Bill before Parliament empowering them to 
create a Joint Committee, and this Joint Committee might very 
well be the transferee. 

SIR ALBERT SPICER concluded his A by remarking that 
to him the area scheduled appeared large enough to divide 
between two companies, and still retain the comprehensiveness 
necessary to the production of electric power at a cheap rate. 

Mr. A. E. Dunn put questions whic:. indicated. that he" 
thought the twelve months given by the Bill as the period within 
which the powers should be leased were too short. He also 
asked for a precedent for a local authority obtaining powers and 
then being compelled to lease them. Mr. Freeman, К. C., quoted 
the Rhondda Tramways Act of a few years azo, but it is haralv 
a parallel case, seeing that in this case only a few miles оз 
tramways were concerned in a small local area. 

Mr. Dunn then asked witness if he thought there were sum- 
cient powers for the Council under the Bul, seeing that there 
was no authority to purchase existing undertakings. Mr. Peel 
replied that it would be a strong thing to hand over to a lessce 
company compulsory powers to "purchase the existing under- 
takings. 

In answer to Mr. Howell Davies, witness said he was there 
to justify the change in the policy of the Council, and did rot 
wish to put this upon the engineers. He pointed out that the 
Pill, as originally deposited, contained very wide powers to lease 
the ‘underti ik ing. Mr. Davies was very anxious to have а drar 
lease scheduled to the present Bill, as, in fact, were other 
members of the Committee. 

Mn. Pre repeated his previous assertion that the Coun i! 
would be extremely handicapped in its negotiations with possim e 
lessees if this were done. Clause 66 gave the limiting conditions 
within which they must deal. 

Mr. Davies: I should be sorry to hamper the Council in азу 
мау, but you are asking for considerable powers over existing 
companies and local authorities who have had to obtain statutory 
powers, and I think we ought to protect them. You do not o n- 
template leasing the tramway power house?-—Not at present, 
certainly. 

Do you contemplate putting terms into the lease by whio à 
citizens of London may obtain power on equal terms, snipe 
differentiating between wholesale and retail ’—Certainly. d 
undue preference can be given under the Bill, and althouch 1 
do not think it necessary, I will agree to a clause making it 
impossible for the prices to be increased. 

Mr. Jou Warp: From the discussion which you have hed 
with possible transferees have you not secured an indication of 
what the terms are likely to be?—.No:; I cannot sav that we have 
arrived at such a stage. We have been approached by three 
sets of persons. 

Big companies do not clamour for these things unless thev are 
likely to be extremely profitable ?— [ do not say extremely pront- 
able. А man who puts his money in a thing in this w ау always 
has colden hones. Апу undue profits are guarded against bv 
the sliding scale of dividends. | І 

Put the sliding scale does not benefit the ratepayer; only the 
consumer? Directly, the scheme will not benefit the т: ерау єт. 
but the creation of such an electrical undertaking will give work 
to thousands and thousands of men, who at present are not in 
апу very regular employment, by facilitating manufactures. 

In 1951 practically the whole of London, so far as electric 
supply js concerned, will probably be under municipal control: 

It сап be, but I do not know what action the local authorities 
will take to exercise their powers of purchase. In manv 
instances they will only be able to acquire mains. | 

Do not yon think that under these circumstances the County 
Council should make it a condition in the lease that it shoul.i 
have the power to review the situation in 1951°--We can ds 
this under the Bill if we wish to, but in doing so we mich: 
lose the main object of the Bill ie., prevent any lessee 

taking it up. T doubt whether any body of undertakers would 
take over the powers of the Bill for only 24 vears, during four 
of which there would probably be no dividend раа. If they 
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did take them over, it would have to be on better terms than 
those of the Electric Lighting Acts. 

I do not think that clause 66a really interprets the instruction 
to the Committee ?— Well, of course, the instruction must be in- 
terpreted reasonably. We are anxious to conform to the terms 
of the instruction, but we have also to consider our own position 
in cur duty to the ratepayers. We have to consider whether we 
can make a good bargain under the exact terms of the instrue- 
tion, lt is, of course, a matter for the Committee to decide 
whether the clause does carry out the instruction to the Com- 
mittee, but we ourselves think that it substantially complies 
with the instruction, especially in view of what the President 
of the Board of Trade said in the House of Commons as to 
leaving freedom for the Council to make terms. (ELECTRICAL 
ENciNrEERING, May 16th, p. 827.) 

The understanding of those who heard that speech was that 
there should be a dratt lease in the Bill?-—If that was so, we 
should not have taken the trouble to come before the Committee. 
We could not have inserted a lease this year, and we should 
have to promcte another Bill in order to have the terms of the 
lease carried through Committee. We could then deal with the 
whole matter in one Bill. 

While I see 1t is almost impossible to state the terms of the 
lease befcre you have the powers, would you see any objection, 
providing you get the present Bill, to promoting a fresh Bill 
next session with the lease in it/— There would be two clear 
objections to this. Опе is that if the actual lease itself has to 
go through the battle again in the House of Commons and the 
Committees we should find any business person very backward 
in desiring to enter into a lease. Secondly, all the borough 
councils and other interests opposing now, would have the oppor- 
tunity of being represented again, and there would be the same 
fight, 1n a more acute form. 

Has it been suggested by your advisers to have the lease in 
the Bill?’—On the contrary, it is regarded not only as inadvis- 
able but practically impossible. It would delay the matter for 
another year, and hamper us in the number of competitors for 
the scheme. i 

Тнк CHAIRMAN said he wished to throw out a hint to the 
promoters. As far as he had been able, informally, to gather 
the opinions of his colleagues, they did not think that clause 
66a hardly sutticiently carried out the instruction from the House 
of Commons, and perhaps the promoters would consider whether 
they could give more information with a view to carrying out 
the instruction to the Committee. 

Mr. Peet: Will you indicate in what respect ? 

THe CHAIRMAN: I am afraid we must leave that to уоп. We 
do not desire to hamper you in any way in your negotiations 
with transferees, but at the same time my own view is that. you 
might give us some form of lease which would guide us in the 
matter. We do not ask specific terms. 

Mr. Freeman said that such an intimation, coming from the 
Chairman, would receive the most respectful and earnest con- 
sideration on the part of the London County Council, and he 
assured the Committee that when they met арат: on Tuesday 
it would be found that the County Council had, as far as pos- 
sible, tried to meet their wishes. No one more than the Com- 
mittee would appreciate thet the Council was really in a very 
dithcult and delicate positicn on this particular matter, for while 
thev desired to satisfy Parliament, they did want, as far as they 
possibly ccvld. a free hand in dealing with lessees. Не did not 
wish to say more at the present moment. 


THe CHAIRMAN pointed out that the instruction laid down’ 


specificaily that the Bill should embody the conditions upon 
which the powers were to be exercised. We give it below :—- 

“That it be an instruction to the Committee that if any 
power be transferred upon the London County Council to trans- 
fer or lease to any company, local authority, body, or persons. 
апу of the powers, duties, or liabilities entrusted to it by this 
Pili, the conditions upon which such power shall be exercised 
shall be embodied either in this or in а subsequent. Bill." 

On Tuesday morning Mr. Freeman stated that a draft agree- 
ment containing the heads of what the Council would require 
from a lessee had been prepared, and was being submitted to 
the County Council that afternoon. It would be presented 
to the Committee at the earliest possible moment, and he 
thought would be found to meet the Committee’s desire ex- 
pressed on Friday. In the meantime, Mr. Rider, the electrical 
engineer to the Council, would explain this document in his 
evidence. 

Mn. J. Н. River, the electrical engineer to the London County 
Council tramwevs, was then called, and dealt at first with the 
present position of electric supply in London. The require- 
ments for a satisfactory scheme of electric power in a place like 
London were first and most important the erection of large 
generating stations, and these should be situated uvon sites 


where there was water carriage fcr coal, and а large amount. 


of water available for condensing purposes. Except in a few 
instances, all the existing stations in London failed to comply 
with these fundamental requirements. The present area of the 
Pill had been dete mine! by the diversity of load which it 
wes possible to obtain in it. His opinion was that it world рау 
existing authorised. distributors to» use their present stations 
for the peak of their loads, and to take a suonly for all normal 
purposes from the bulk se»nly authority. He also looked to 
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supply dor tramways outside the county, in addition to railways 
end heating purposes. For general power and heating purposes 
the present prices were not suliiciently low to attract custom. 
With regard to the railway custom, no present distrivutor could 
do this, and the small amount of business which would be taken 
away was the lighting load, which it would be dinicult to 
sesarate. In criticising the present methods of charging, Mr. 
Rider objected to the system of treating power supply as a by- 
product, and charging unremunerative prices. His opinion was 
that the various portions of the supply should bear their proper 
proportions of the standing charges and their proportion of the 
running costs, and the tariff arranged on this basis. 

Dealing with the present scheme, Mr. Rider said the 
population in the area in 1901 was 6,546,748, ot which 
4,556,541 were within the county of London, leaving 
1,810,207 in the surrounding districts. He and his 
colleagues, Mr. A. L. С. Fel, Mr. H. F. Parshall, 
Mr. R. Hammond, and Mr. J. Е. C. Snell, had been 
over the greater part of the area with a view to ascercaining 
possibilities of developments for electric power supply, with 
the result that last year's scheme had been modified, as already 
indicated. Coming to the details of the scheme of the bill, Mr. 
tider referred to some 40 tables which he has prepared, and 
from which we extract the following figures, together with his 
evidence concerning them. The Barking generating station, 
which will be the first to be constructed, will have an ultimate 
total capacity of 120,000 kws. normal rating, and an overload 
capacity of 150,000 kw. The station will be built in five sec- 
tions, the first two sections being built at the outset. The 
following are the estimated figures for these two sections, the 
total eapicity of which will be 48.000 kw.:— Land, £50,000; 
buildings, £140.000; river work and pier, 261,100; generators 
and condensers, 2178.000; boilers and economisers, · £79,600 ; 
switchgear and sundries, £37,000; piping and pumps, £42,000; 
coal and ash plant, &c., £26,000. Adding 85 per cent. for 
engineering expenses and contingencies, the total cost of these 
two sections of the station amounts to £665,973. The plant to 
be installed in the station will be ten 12,000 kw. turbo-gener- 
ators. The boilers will each be capable of evaporating 45,С00 lb. 
of water per hour under normal conditions. Over each of the 
bcilers there is accommodation for 5,000 tons of coal, or 25,000 
tons in all, and in addition there is further coal storage accom- 
modation outside the power house between the boiler house and 
the river. Altogether there will be storage for 63 weeks’ supply. 
It is anticipated that the coal will be brought by ocean-going 
steamers, each having a capacity of 2,500 tons, self-acting graps 
being used for discharging the coal. When the station is com- 
pleted it is estimated that the total capital expenditure per 
kilowatt will be £12:26 on the normal rating of the station, or 
£981 on the overload rating. No provision is made in the 
present estimate for the Erith site, which he did not anticipate 
would be required for several years. From the station at 
Barking, trunk mains will be carried to 13 control stations inside 
the county, and eight outside. ‘The electrical energy will be 
generated at 151.0C0 volts. 50 frequencies, two trunk mains being 
taken to each of the control stations. The estimates for the 
transmission system аге :—léxtra high pressure trunk cables to 
control stations, £772,630; extra high pressure interconnectors 
between control stations, £68,047; high and low pressure branch 
cables, £425.7335; duct-lines, manholes, &c., £441,240: control 
and sub-station buildings, £190,0C0; transformers, £330,000; 
switchgear, £252.350; meters, tools, &c., 220.070; engineering 
expenses and contingencies (84 per cent.), £212,500: making a 
total of £2,712,500. Included in these estimates are 25 sub- 
stations for transmission to authorised distributors, 56 stations 
for local power supply. and 75 sub-stations partly provided on 
the transmission of authorised contributors. It is proposed to 
give a supply in three wavs to authorised distributors: (1) 
Extra high pressure untransformed, which under the bill can be 
charged for at £3 15s. per annum per kilowatt, plus 022d. per 
unit. (2) Transformed alternating, £4 7s. 6d. per annum per 
kilowatt, plus 0'25d. per unit. (3) Low pressure direct, £5 12s. 6d. 
per annum per kilowatt. plus 0:274. per unit. То power- 
users current will be supplied: (1) Transformed alternating, 
£5 5s. per annum per kilowatt, plus 0°33d. per unit; low-pres- 
sure direct, £6 155. per annum per kilowatt, plus 0°554. per unit. 
These are the maximum prices which are allowed under the 
schedule in the Bill, but Mr. Rider anticipates that the 
actual prices which wil be charged would be 25 рег cent. 
below these. The price of coal assumed in the estimates is 
12s. per ton. In connection with the scheme it is also pro- 
posed to conduct а hire svstem for electric motors, for which 
a tctal of £150.000 is provided. Тһе revenue account pre- 
pared for this department, taking the rental of the motors 
at 18 per cent. of their cost, repairs, and renewals at 2 per 
cent., and allowing for оћсе expenses, inspectors, &c., shows 
that there would be a gross surplus available for depreciation, 
interest, &e., of £18.884. Other tables were referred to, 
giving the profit and loss account for the working of the 
station, with a maximum load of 45.000 kw. based on a 
station load factor of 35 per cent., and a consumer's load 
factor of 25°29 рег cent. Canital expenditure for the generat- 
ing station is £665.973. Transmission and distribution system 
£1,360.047, interest on capital £82.000 making a total of 
£2.108.020. It is calculated that these two sections of the 
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station would be capable of dealing with an actual connected 
load of 61,540 kw. The working expenses are based upon an 
output of 137,970,000 units per annum, the generating ex- 
penses, including coal, water, &c., labour, repairs, and main- 
tenance amounting to £128,000, or 0:2226d. per unit; the trans- 
mission and distribution costs to £25,000, or 0'0400d. per unit; 
and management, insurance, rent, &c., to £359,000, or 0 06794. 
per unit, making the total working expenses £190.000, ог 
Q3305d. per unit. The revenue from the sale of 125,147,112 
units at an average of 0'63351d. per unit is put at £330,175, 
and an available balance is shown for depreciation, interest, 
&c., of £140,175. In a similar way an estimate has been pre- 
pared for the complete Barking station upon the same load 
tactor as above, with an output of 567,920,000 umts per 
annum, and an actual sale of 353,729,720 units at the same 
average price of O'6531d. per unit. In this estimate the gross 
surplus available for depreciation, interest, &c., is £431,985. 
The remaining tables given by Mr. Rider went into very great 
detail in connection with the existing undertaking in the area 
of supply. He stated that there are 66 stations now supply- 
ing, of which 42 are in the county of London and 24 outside. 
Direct current is supplied at 19 different pressures, alternat- 
ing current, either single, two-phase, or three-phase, is given 
at nine different frequencies, and 14 different pressures. As 
showing the variation in charges, he mentioned that public 
lighting was charged at 1224. per unit at Hammersmith and 
ә 254. per unit at Acton. The average price received for all 
services throughout the area varied from 1°87d. per unit at 
Stepney to 425d. per unit at Kingston. He did not wish to 
draw any improper comparisons between the different charges, 
because they were explained largely by the position апа size 
ot the generating station or by the scattered area over which 
the supplv was given, but he would mention that in the large 
majority of cases the system of charging was worked out in a 
wrong way, as already mentioned, and he handed in tables 
showing the prices at present charged by the various distrih»- 
tors in the area, compared with the proper charge if it were 
made upon the basis which he maintained was the correct one. 
The capital expenditure of the local authorities in the area 
amounted to £3788 per kw. on the generating plant, com- 
pared with the County Council's estimate under the present 
scheme of £1226; the gapital expenditure of the com»anies 
amounted to £49:51, compared with the same figure; the total 
capital expenditure of the local authorities was £92738 per 
kw., and of the companies £103:65. The combined capital 
expenditure per kilowatt of all the electrical sunply authorities 
in the area was £9905, compared with £2659, which was 
the figure estimated under the scheme with the l'arking station 
fully loaded. This latter figure was considerably less than 
that for land alone incurred by the existing authorities. The 
plant capacity of the existing undertaking was 201,754 kw., 
whereas the maximum load which they apparently had to deal 
with was 131,783 kw. The surolus of 69.971 kw. was more 
apparent than real. because each of the stations were bound 
to have a certain proportion of standby plant, but, at the 
same time, there was a considerable proportion of this reserve 
plant useless, for, taking the standby at 25 per cent. in each 
case, there should only be a surplus of 50.000 kw. The balance 
was accounted for by the fact that there already existed a 
certain amount of obsolete plant whith was never used. The 
total amount expended in the area already on land and build- 
ings was £380.000: for a capacity of 201,754 low.; against this 
put the cost of the land at Barking at £394,0C0 for a capacity 
of 120,000 kw., one-tenth the amount and half the capacity. 
We will continue Mr. Rider's evidence and cress-examina- 
tion, which was not concluded yesterday, in our next issue. 
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Ohservations on the Electric Are. - X paver with this title was 
read before the Physical Society on Friday last by W. L. 
Upson. The paper is a careful record of ihe appearance of 
arcs formed between electrodes of carbon, copper, iron, and 
eluminium, taken in all possible pairs, and = struck in air, 
hydrogen, and coal gas. In many of the experiments one of 
the metal electrodes was cooled by water circulation after the 
manner of the Poulsen arc. The paper also contains the results 
of measurements of the voltage and current of various arcs of 
fixed length, and these measurements v"lotted to a current base 
yield curves of considerable interest in view of Poulsen's success 
with the cooled copper carbon arc in hydrogen. "The author 
shows, in fact, that for such an arc in particular the slope cf 
iis characteristic curve is very steep, and, like the solid. carbon- 
carbon are in air, is negative. These properties are two very 
necessary ones for an arc that is to be used, like the Duddell 
musical are, for converting continaous current into high- 
frequency. alternating current. A principal feature of these 
characteristic curves of the various arcs between the metals 
(including carbon) experimented with is that wheprevcr aluminium 
forms one electrode the characteristic curve is remarkably steep. 
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This is a point that may be found of value in the development 
of Boulsen's method. After the reading ої this paper, Dr. 
Fleming gave an exhibition of the effects produced by oscilla- 
tions generated by the Poulsen arc. The experiments were, on 
the whole. the same as those of Dr. Fleming s Royal Insvitution 
lecture, reported in ELECTRICAL ENGINEERING three weeks azo 
(p. 908), but, in addition, Dr. Fleming described how he had 
made a rough estimate of the efficiency of the arc method, and 
had found that the proportional energy radiated was of muh 
the same order as in the spark method, namely, about 40 per 
cent. 

Mechanical Effects in Vacuum Electroscopes.—In the June 
Philosophical Magazine, J. T. Bottomley and Е. A. Kinz 
describe their observations of certain very curious and unex- 
plained movements of the gold leaves of evacuated electroscones 
when a source of heat 15 brought near them. ‘The effects were 
first noticed during some experiments with the radium clock, 
but were quickly traced to causes quite apart from radioa«tivii v. 
A special gold-leaf electroscope which could easily be evacuated. 
whose principal feature was the outside coatings of lead, was 
constructed tor the further experiments. The experimenis first 
described were carried out with the gold.leaf system connected 
to the outer lead coating of the electroscope, which was cen- 
nected to the water-pipes of the building. Of course, under 
these circumstances the bringing near of an electrified body had 
no effect whatever on the leaves of the electroscope. But if the 
flame of a spirit-lamp, or a light of any description, were broucht 
suddenly towards the instrument the lcaves instantly diverged: 
they fell together again when the flame was withdrawn, but not 
so suddenly as they diverged. If the approach of the flame ts 
repeated several times, the leaves attain a state of permarent 
repulsion; and by suitable movements of the flame (though the 
glass of the instruments is never more than infinitesimally 
warmed) the leaves can actually be torn oft their support. 
Further, it was found that a Nernst lamn at six metres! distance 
easily caused divergence when the unobstructed ravs fell on the 
gold leaves. Opaque objects prevented this divergence, but 
objects more or less transparent to light transmitted it in varviny 
degrees. The effect took place only when the light fell on th- 
leaves, and not merely when the iight rays passed through the 
vacuous space near them. It was found. in addition, that it 
the image of an incandescent lamp filament were focussed on 
one leaf only, then that leaf remained at rest while the other was 
deflected in a contorted manner. In the second set of experi- 
nents described in the paper, the gold leaves of the vacuum 
electroscope were connected to the gold leaves of an ordinary 
air-filled electroscope. and its outer lead covering to a similar 
earthed covering of the ordinary electroscope. A Nernst lamp 
(with its metal cover earthed) now produced, when brought near 
the vacuous electroscope, divergences in both insulated goid 
leaf systems, though the gold leaves in vacuo diverged more 
than those of air. The charge on both was alwavs found to be 
negative, that is. resinous, electricity. It seems, the author 
savs, as 1f the Nernst filament were perpetually shedding off an 
emanation which will electrify negatively an ordinary electro- 
scope placed at a distance of several inches from it. ` 


Continental 


A Constant Oscillator.- Мах Langwitz, in the Vhysikalische 
Zeitschrift for June lst, describes an oscillator tor electric 
waves designed to maintain the intensity of the waves constant 
during an interval of measurement. As a rule, the amplitude 
of a given wave-train rapidly diminishes, owing to the deteriora- 
tion of the soarking terminals. This deterioration acts not so 
much by lengthening the spark gap as by changing the point 
from which the spark issues. The author uses terminals neither 
of zinc, as recommended by Himstedt, nor of platinum, which 
appears to be specially objectionable in this respect. He uses 
aluminium pencils stuck in brass cylinders passing through the 
walls of an ehonite vessel containing petroleum. The aluminium 
is gradually worn away. but the lenzth and path of the spark 
remain substantially the same during a short interval, which is 
all that is required for measurements of wave-intensitv. A fine 
adjustment of the aluminium pencils permits the observer to 
compensate their disintegration as required. The wave-length 
of the oscillator is adjusted by adding extra lengths to the brass 
tubes. The waves emitted by the apparatus as constructed varv 
from 6 to 0 ст. The limit of error is a fraction of one per 
cent.. which is unprecedentedly low. 

Speaking Condenser.—Some further light is shed on the 
speaking condenser of Argvropoulos and Deprez, by P. Seve. 
who, in the Comptes Rendus for June ard, exphins why the 
revroduction of speech by means of an “electrostatic " telephone 
can only be counted upon when a stronz auxilary E.M.F. is 
applied to the condenser. When the primary E. M.F. chevs ihe 
equation e—asin ё, the attraction between the condenser plaies 
is proportional to sin*«f. and is, therefore, always positive, 
though intermittent. This means that musical notes wil! he ren. 
dered an octave higher than they are given. This circumstance 
makes no essential difference to a musical piece, but hes the 
effect of seriously distorting spoken words, as anvone can verify 
by running a phonograph at twice the speed of the orizinal 
record, ‘The device of Argyropoulos makes the attraction prac- 
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tically proportional to sin», and therefore reproduces all tones 
in unison. 'The author quotes an experiment made with an 
electrostatic telephone with and without an auxiliary Е.М.Е. ; 
without it, the notes 84 and 1,000 were given, whereas with an 
auxiliary 270 volts the original pitches 42 and 500 were cor- 
rectly rendered. The principle is really the same as that 
adopted in the heterostatic voltmeter and the telephone with 
polarised cone. 

Alpha-Rays and the Periodic System.—According to Ruther- 
ford's latest determination, the ratio e/m, or ‘‘specific electric 
charge ” of a-particles is 5х 10°, or just about half that of the 
hydrogen atom. This fact is capable of various interpretations. 
It means either that a positive elementary charge is attached to 
two hydrogen atoms, or that two of them are attached to one 
helium atom, or that one of them is attached to half a helium 
atom, if such be possible. A. van den Broek, in No. 6 of the 
Annalen der Physik, gives.a new and rather daring interpre- 
tation. It is that these a-particles are atoms of an elementary 
substance, not isolated as yet, from which all other elements, 
except hydrogen, are made up. He calls it ‘‘alphon,’’ and sup- 
poses that each atom of alphon is endowed with an elementary 
positive charge, and goes to constitute a-rays and canal rays. 
‘*Alphads’’ are molecular weights which are multiples of 2. He 
recasts the periodic system, making it consist of 15 horizontal 
rows instead of 11, and assigns to each element its nearest 
‘‘alphad’’ weight. The greatest discrepancies are in silver 118 
(really 108), and vanadium 46 (really 51°2). But taken over the 
whole series, the discrepancies disappear. The sum of all the 
alphads is 7,728, and the sum of all observed weights 7723°65, a 
difference of less than one-tenth per cent. 

Quartz Amalgam Lamgps.—L. Arons has improved his amalgam 
lamps, and produced a type giving a very rich line spectrum. 
In a report communicated to the Annalen der Physik, No. 6, he 
admits that the old cadmium amalgam lamp had great disad- 
vantages in comparison with the mercury lamp. Even when 
artificially cooled, the glass cracks after a short use. Since, 
however, Heraeus has succeeded in constructing vacuum tubes 
of quartz, we have at our disposal a material quite capable of 
withstanding the heat necessary for maintaining the mercury 
or amalgam arc in full strength. The best amalgam to use is 
one of lead and bismuth, corresponding to the formula 
Hg,PbBi. On gradually increasing the current, the lines cf 
mercury appear first and then those of lead and bismuth, but 
these frequently alternate and fluctuate. Kuch has proposed t» 
add zinc and cadmium in order to increase the ultra-violet spec- 
trum. In this manner a very rich spectrum is obtained, in which 
the ultra-violet portion may contain as many аз 18 mercury 
lines, as well as 8 due to lead, 8 to bismuth, 5 to cadmium, and 
5 to zinc. The lamp wil! burn for hours at a stretch. Whether 
it can be turned to industria! vse is not certain as yet, but 
quartz lamps containing pure mercury are already being manu- 
factured for public lighting. 


ELECTROCHEMISTRY 


A GREAT many different methods for the rapid electro- 
deposition. by means of rotating electrodes have recently 
been published. In all cases previously described some source 
ot mechanical motive power, such as water turbines or electro- 
motors, must be employed. А very ingenious device for causing 
the electrolyte to swirl round and not the electrodes is pub- 
lished by Francis C. Frary in the Zeitschrift fur Electrochemie 
on June 7th. 16 will be remembered that Ashcroft has patented 
a method for causing the swirling by means of electromagnets 
of the molten metal employed in the electrolysis of fused salts 
for the technical manufacture of caustic alkali. Frary now uses 
a somewhat similar method. for causing the agitation of the 
electrolyte employed tor analytical purposes. ‘Lhe accompany- 
ing diagram will make the process clear. / is a copper cylinder 
upon which is wound insulated copper wire, 1:1 mm. in diameter. 
The cylinder is of such a diameter that a glass beaker, capable 
of holding 159 c.c. of solution will pa8s easily within it. The 
copper winding is surrounded with a thick iron cylinder, and 
the whole is then placed upon an iron plate. The iron serves 
to strengthen the magnetic field in the beaker. ( is a gauze 
cathode of platinum, copper, or other metal, and A is the 
platinum anode. The electrolyte is caused to just reach to 
within a few millimetres of the top of the cathode. 

On the passage of the current, the electrolyte commences to 
rotate according to well-known laws, that a conductor through 
which a current is passing when placed in a magnetic field tends 
to rotate with an intensity which is dependent upon the current 
and the strength of the magnetic field. 

The author also describes another form of the apparatus, in 
which a mercury cathode is used. With a current of from 6 to 7 
amperes 0:85 gramme of copper was deposited in fifteen minutes, 
the E.M.F. between the electrodes being about 6 volts. Also 
with the mercury cathode 0'1 gramme iron, causing a current of 
4 amperes, in ten minutes. 

In the American Patents 7277 and 727/74, A. С. Betts describes 
methods for obtaining aluminium from alloys, which he first 
produces. The process in the first place consists in reducing 
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aluminium ore in the presence of iron or other metal to produce 
an alloy, and then to extract the aluminium electrolytically. 
For example, bauxite is reduced to eliminate oxygen, and the 
product alloyed with molten iron, copper, zinc, or other metal. 
The electrolyte may consist of cryolite and barium chloride 
saturated with alumina, which is of greater specific gravity than 
the cathode, but of less specific gravity than the alloy. The 
impure alloy is made the anode, and a cathode of pure aluminium 
floats upon the electrolyte. The cell is made of cast-iron lined 
with carbon, having non-conducting blocks of refractory mate- 
rial supporting an air-exclading iron cover, which is lined with 
fire-clay. 

In the Journal of the American Chemical Society, 1907, 29, 
540, A. G. Betts and К. H. Sherry have a paper upon '' Experi- 
ments on the Electrolytic Manufacture of Chlorates and Hypo- 
chlorites, with a View to High Current Efficiency." Аз is well 
known, in order to increase the current efficiency in the manu- 
facture of chlorates and hypochlorites, an alkali chromate may 
be added. This has given satisfactory results in the manufac- 
ture of chlorate, but cannot very well be employed in the: pre- 
paration of hypochlorites for bleaching purposes, owing to its 


colour. The authors have made experiments with various elec- 
trodes, and also with the addition of different substances to 
the electrolyte, with the object of increasing the current efti- 
ciency. A cathode of magnesium was found to give an efficiency 
nearly equal to that produced by the addition of an alkali 
chromate, in the preparation of chlorate. The loss in weight of 
the magnesium was one part per 50 parts of chlorate реза. 
In the preparation of hypochlorates, high current etticiencies were 
also obtained when magnesium cathodes were employed; the 
cathode was also less attached than when preparing chlorates. 
It was found best to employ several cells with electrodes of 
graphite in the first, and in the other cells anodes of graphite 
and cathodes of magnesium. The power required is equivalent 
to 459 h.p. hours per 100 lb. of available chlorine, and the loss 
of magnesium is 0'2 lb. By keeping the electrolyte slightly 
alkaline by means of sodium hydroxide, the loss of magnesium 
is decreased. 

According to the Elektrochemische Zeitschrift for June, Russia 
is now commencing to produce its own electrolytic copper. 
There is a works near Pensa which produces 3.000 puds. one in 
Nikolajeiv, near Moscow, with a production of 24,000 puds. 
The Rosenkrauz works have refined copper electrolytically for 
about ten years, and during the last three or four years have 
worked up copper of solely Russian origin, and are now increas- 
ing their output by about 10,00) puds per year. The works at 
Smejeiv have been closed for about six years, but it is intended 
to shortly re-open them. 

In order to obtain cheap power for electrical and electro- 
chemical purposes, water power is continually being brought 
into use. In this connection the Bavarian Government have 
appointed a commission to inquire into the water power which 
may be available for industrial purposes in Bavaria. At 
Hardangerfiord, in Norway, new 28.000 h.p. works have recently 
been installed. The power is obtained from the Tvsee Falls, 
which have a 400 meter head. There are five turbines, each 
generating 4,700 h.p.. and two of 250 h.p. There are two 
parallel pipe lines having a length of 750 metres. The works 
are to be used for electrochemical purposes. 


FLAME-PROOF MOTORS FOR MINES 


N exhaustive series of tests was recently carried out on a 
[А three-phase induction motor constructed by the Felten and 
Guilleaume-Lahmeyerwerke Company, of Frankfort, for driving a 
mine-ventilating fan. ‘The motor has an output of 50 h.n. 
at 1,000 volts, and runs at 975 revolutions per minute. It is 
of the short-circuited rotor type, and is started by means of an 
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Three ventilating apertures are provided in 
the motor shell—one above the stator housing, and one in each 
of the end-brackets. The opening in the stator housing is pro- 
tected by a cap, which is built up of a number of []-shaped 
iron-plates arranged one above the other with air-spaces between 
them. Should the fire-damp in the interior of the motor become 
ignited from any cause, the hot gases will escape in thin streams 
through these air-spaces, and become cooled in the passage һу 
their contact with the iron plates to such a degree that an 
ignition of the fire-damp outside the motor cannot occur, after 
the manner of the Davy safety lamp. The ventilating apertures 
in the end-brackets are protected in the same manner. 

The motor was tested in a sealed room, which was filled with 
explosive gas, containing first 6 per cent., then 8 per cent., 
and finally 10 per cent. of fire-damp (a mixture containing 10 per 
cent. of fire-damp being the most explosive possible). Sparks 
were produced in the interior of the motor by means of a small 
induction coil, but though the tests were repeated a large 
number of times, in no case did the ignition of the mixture 
in the interior of the motor cause an explosion outside. In 
consequence of the good results of the first series of tests, further 
tests were made in which guncotton was exploded in the motor, 
and in these tests also the explosion was confined to the interior 
of the machine. The tests were made in the presence of repre- 
sentatives of the authority under whose jurisdiction the mine 
in which the motor is to be employed lies, and as a result per- 
mission was granted to make use of motors of this type in 
mines in which fire-damp is known to exist. 


auto-transformer. 


A NEW WATERTIGHT FUSE BOARD 


HE accompanying illustration represents a new type of 

distributing fuse board, which Simplex Conduits, Limited, 
have introduced, and are supplying in large quantities to a 
leading railway company. The board is thoroughly water-tight, 
and great care has been exercised in its design, both from the 
mechanical and electrical points of view. "The cast-iron case has 
a deep cover, which is fitted with a flange and rubber band in 


order to obtain a water-tight job when closed, and front con- 
nections are arranged for throughout. 

The fuses, which are of the firm's patent '*blotter " type, are 
fitted with end shields to prevent any accidental contact when 
replacing. The two poles, mounted on separate slate bases, are 
fixed to the case through insulating battens, so that at no place 
is the slate less than 1j in. away from the iron case. This 
obviates surface leakage and any chance of an are on to the 
cover. These boards are made in all sizes up to eight-way, and 
a glass inspection front can be provided if desired. 


Milan Exhibition.—The following are among the awards made 
in connection with the Milan Exhibition, 1906 :—Diploma di 
Benemerenza: Conrad W. (Cooke, М.Т. Е.Е. (Group B); Т. E. 
Gatehouse, F.R.S.E., M.I.E.E. (Group 10). The Institution о! 
Civil Engineers. Awards to industrial exhibitors. Hors Con- 
cours: Hon. Chas. A. Parsons. Grand Prix: Messrs. Babcock and 
Wilcox, Cambridge Scientific Instrument Co., Messrs. Elliott Bros. 
and Co., Messrs. Willans and Robinson. Diploma of Honour: 
Messrs. Nalder Bros. and Thompson, Messrs. F. Darton and 
Co. Gold Medal: British Electric Transformer Co., Combina- 
tion Metallic Packing Co., A. P. Lundberg, Simplex Conduits, 
Ltd., Stirling Boiler Co. Sürer Medal: Armorduct Мапи ға 
turing €o., Simplex Conduits, Ltd., Messrs. Willans and 
Robinson. Bronze Medal: Armorduct Manufacturing Co. 
Awards to Collaborators: W. Duddell (Cambridge Scientific 
Instrument Co.), Cyril Young (Cambridge Scientific Instrument 
Co.), A. H. Reed (Cambridge Scientific Instrument Co.). L. M. 
Waterhouse (Simplex Conduits, Ltd.). 
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CORRESPONDENCE 
To the Editor of ELECTRICAL KNGINEERING. 


SIR,—As manufacturers of electrical accessories we 
note with regret that a matter showing considerable 
want of thought ‘amongst contractors, art metal 
workers, platers, -&c., is now greatly on the increase. 
We refer to the treatment electrical accessories receive 
when any special bronzing has to be matched, or 
plating work done, more particularly in regard to 
switches, wall connections, &c., and think it is about 
time some protest was made, as otherwise decent 
workmanship and materials become spoilt. lt ap- 
pears, when plating or any special finish is required, 
the whole article is plunged into the cleaning, plating, 
or bronzing bath, as the case may be, without thought 
as to the ultimate result, instead of separately treating 
the parts before they are assembled. 

These hot, corrosive, acid, and alkali solutions re- 
move the protecting coat of tin from.steel springs and 
produce rust, creep under terminals, contact springs, 
and between insulated surfaces, &e., the ultimate re- 
sult being verdigris or oxide, which produce a rottmg 
of the parts, resistance, heating, and consequent break- 
down of insulation, besides rendering the user liable 
to shock; in addition to these defects the articles pre- 
sent a very dilapidated appearance, discrediting those 
who are in no way responsible for their inethcient 
'" finished ”’ condition. The client pays an extra price 
for a special finish, but it is obvious that he obtains 
instead an inferior article where such methods are in 
practice, and we cannot think that architects, consult- 
ing engineers, or their clients are aware of the pre- 
valence of this haphazard method of carrying out their 
instructions when dealing with what would otherwise 
be decent material. We would respectfully suggest 
that a closer inspection be made of the metal parts of 
finished goods, when such slipshod work would be 
quickly brought to light, and the blame placed in the 
right quarter. 

We are, Sir, 
Yours faithfully, 
A. P. LUNDBERG AND Sons. 


Islington, June 12th, 1907. 


Alteration of Fares on London Underground Railwavs.-— A 
conference took place last week between representatives of the 
Central London and Metropolitan Railways and the group of 
railways associated with the Underground Electric Railways 
Co., with the object of coming to a working arrangement regard- 
ing fares between Hammersmith, the West End, and the City. 
The full details of the revised fares are not vet available, but 
the general result is a decision to make certain increases in the 
fares. The Central London is to abandon its uniform fare of 
2d., and will charge 54. from the City to all stations beyond 
Lancaster Gate. А similar arrangement is to be adopted by the 
Metropolitan and District Railways; the fare to the City will 
be raised from 2d. to 3d. in the case of stations west of Praed 
“treet and Sloane Square respectively. It is rumoured that 
similar increases are contemplated in the motor-’bus fares on 
competing routes. 


Tramway Troubles in Italy.—According to the Doily Telegraph, 
the whole of Southern Italy 1s suffering from strange and almost 
superstitious outbreak of fury against electric trams, and peuple 
omit no occasion of causing accidents in order to have a pretext 
for attacking the cars and their conductors. Recently at 
Naples one of these scenes nearly led to a revoluticnary riot 
and a quasi-homicidal fight over two corpses, the victims of 
a coachman who wished to get ahead of an eleciric tram. In 
а moment more than 600 people, the greater number of them 
women, assailed the trams, throwing petroleum over them. 
setting them on fire, the policemen and soldiers being kept off 
with sticks, knives, and stones. Meanwhile, ancther army of 
victers tried to seize the bodies of the two victims and carry 
them throuch the streets, so as to rouse the indignation of the 
ponulation. After a five hours’ fight the police and two 
squadrons of cavalry succeeded in removing the bodies in a 
hearse. 
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‘ ELECTRICAL ENGINEERING” PATENT RECORD 


(This Latent Record ia compiled by our own Editorial Stag, ані 
is strictly copyright.) 


Specifications Published June 13ih 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


6.838, Јонхѕом. Dynamo-electric generators. Ап alternator 
of the inductor type is so designed that the magnetic flux flows 
in à direction parallel to the shaft. Both the field-winding and 
the armature-winding take the torm of an annular coil embedded 
in the stator concentric to the shalt. The rotor has a number ot 
polar projections arranged longitudinally to the shatt, and 
adapted to cause the flux to circulate round the armature соп 
alternately in opposite directions. The machine 15 particularly 
adapted for the production of high-frequency high-pressure 
currents suitable tor direct supply to vacuum lamps. Five 
claims, five figures. 

9,112. B.T.-H. Co. (General Electric Co.). Electric motor con- 
trol systems. Ina muitiple-umt control system the ‘ contactors '' 
are provided with two energising coils, the current in one depen- 
dent upon the counter-electromotive force of the motor or 
niotors, ard the current in the other dependent upon the E.M.FE. 
of the source of supply. One coil is adapied to hold the switch 
open, and the other to close it. Ву this means a differential 
action is secured, and the switch may be arranged to close auto- 
matically only when the back E. M.F. ot the motor bears a 
definite relation to the E. M.F. of supply. Three claims, one 
figure. 

11.974, HaprikELD. Manufacture of magnetic material. This 
is a method of treating an alloy of iron with silicon, aluminiun , 
or phosphorus, together with about 0'15 per cent. of manganese. 
A special heat treatment is described, the principal feature in 
which is the heating of the material to a temperature above its 
critical point, and then cooling it. Four claims, no figures. 

12.325, Justice (Deutsche Gasglithlicht Akt.-Ges, (Auerges.) ). 
Electric glow lamps. Suspenders for the tungsten filaments of 
electric glow lamps are made of carbon, preterably of such form 
and thinness as to be flexible. Two claims. three figures. 

12,686 SPENCE. Electro-magnetic friction clutch reversing 
gear. This is a reversing gear suitable for machines having a 
quick return motion, such as planers. ‘Lhe motor carries a 
small pinion which gears into one pinion with external teeth, 
and one large wheel with internal teeth, both in the same plane. 
These driven wheels may be connected to the machine shaft by 
means of electro-magnetic clutches. Two claims, three figures. 

17.561, B.T..H. Co. (General Electric Co.). Systems of elec- 
trical distribution employing transformers and controlling appara- 
tus therefor. An automatic switch is inserted in the primary 
circuit of transformers, and is controlled by the main switch in 
the secondary circuit. The arrangement is such that the primary 
switch is always closed before, and opened after. the correspond. 
ing operation of the secondary switch. Two claims, one figure. 


1907 Patents 


7,861, WENNsTROM. Jewelled bearings for electrical and other 
instruments. The jewel which forms the bearing is mounted 
on a stub, which fits into the end of a hollow screw and is sup- 
ported by a spring. Four claims, five figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day. and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


7,248. FRANKLIN & Seyrert. Alternating 
motors. 

9,959. GAUNTLETT & SHERARDIZiNG NYNDICATE. Deposition of 
metals upon and their combination with metals or 
metallic articles. 

12.504. Younc & Воотнкоур. Electromotors. 

12,333, Berry. Apparatus for the electrical production of heat 
for cooking and other purposes. 

12,340, Zant. Electromagnetic power transmission. 

12.567, Wittramson & WirLiAMSON. Shade devices for use in 
connection with gas, electric light, or with lamps. 

12.597. BRUNKEN. Single-phase alternating current motors. 

12,862, Монгоск. Electrical brake for railway trains. 

12,998, FAIRWEATHER (Benjamin Electric Manufacturing Co.). 
Wireless cluster supports for electric lamps. 

15,172, DnrsErpr. Reflector mountings for electric incandescent 
lamps and the like. 

15,221, British THomson-Hovuston Co. (General Electric Co.). 
Electric switches. 

13,384, Sueprer < BowbDEN-SurTH. 
and the like. 


current electric 


Motors for operating pumps 


13,691, British THomson-Hovuston Co. (General Electric С'о.). 
Electric motor control systems and apparatus. 

13,844, British THomson-Hovuston Co. (General Electric Co.). 
Electric induction motor control. | 

13.845, Newton, Newton, & Newron. Magnetic separators. 

14,613, Warwick MACHINERY Co. & SAMUELSON. Elastic fluid 
turbines. 

15,100. Berry. Slipper or cradle, applicable to electric tram- 
cars and like vehicles, to operate in place of brakes, or in 
cases of brakes failing to act. 

15,376, Martin. Electrically-driven grinding machines for metal 
and other work. 

15,704, ELECTRIC AND ORDNANCE ACCESSORIES Co., 
Inter-communication telephone apparatus. 

15,984, British THomson-Hovuston Co. (General Electric Co.). 
Systems of control of, electric inotor operated devices. 

16,195, British Тномѕох- Нооѕтох Co. (General Electric Co.). 
Overload protective devices, especially applicable to the 
control of electric motors. 

16.561, BritisH Тномѕох-Носхтох Co. (General Electric Co.). 
Electric circuit controlling devices. 

16,455, Justice (Melis d Pfenninger Ges.). 
fluid turbines. | 

16,695. Ciki. Automatic electrical signalling apparatus for use 
on railways. 

16,957, TavroR, Eaton, & ScHwakz. Apparatus for use in start- 
ing and controlling electric motors. 

17,321, R. Wavcoop & Co. & WarkKER. Electrically controlled 
litts or hoists. 

17,561. \ HITE & HoeGERSTAEDT. 
valves. 

17.601, FULLER. FULLER, FULLER, & Moore. Magneto electric 
generating apparatus, especially suitable for ignition of 
internal combustion engines. 

17.103, Davies. Single-phase alternating-current electric motor. 

18.704, HoscH. Sparking plugs. 

18,716, Siemens Bros. & Co. (Niemens d& Halske Akt.-Ges.). 
Central battery telephone systems. 

19,074, PorrERAT. Electric traction systems. 

20.062, Wynn. Instruments for straining telegraph wire, fencing 
wire, and the like. 

20,445, Crompton. Apparatus for hardening or otherwise modi- 
fying the crystalline structure of articles of steel. 

21,279, Weaver. Electric air-heaters for heating and ventila- 
tion systems, and for analogous purposes. 

21,328, AITKEN. Steam boiler. 

22.189, WALLACE. Street or station indicator. 

23.074, WEDEKIND. Gaseous fluid turbine. 

29,509, MatzKa & TIMMERMANN. Electric fuse plugs. 

29,0959, Hunt. Tachometer. 

26,998, McCoLLvM. Automatic electric car brakes. 

28.100. SIEMENS SCHUCKERTWERKE Ges. Single-phase commuta- 
tor motors with commutator fields. 

28,458, NEwTON (Worthington). Surface condensers. 

29,151, SieMENS Bros. Dynamo Works & Duke. 
systems for electric railway carriage and trains. 


1907 Patents 

2.049, Konic. Electrical haircuriers. 

5,805, FÉnv & LANGLET. Electric resistance furnaces. 

9.494, CoLLiNcE & CoLLINCE. Smoke consuming or preventing 
apparatus of furnaces. 

6.515, Кнохнкм. Electric wheel vehicle. 

7,011, Carter & FLETCHER. Life guards for tramcars and like 
vehicles. 

8.231, Kerrey Electro-thermostatic switches. 

8,561, Groves. Means for lubricating crank pins, pulleys, 
shafts and the like. 

9,555, ALLGEMEINE ELEKTRICITATS-GEs. Bearing for the upper 
end of the shaft of an electric motor meter. 


& Hatt. 


Reversible elastic 


Electro-magnetically operated 


Lighting 


The following complete Specifications are open to. Putlic Inspection 
at the Patent Office, but are not yet published for sale. 


1906 Patents 


25,877. РЕ Saint-Romaix. Magneto-electric machines more 
especially intended for effecting sparking for the igni- 
tion of the explosive mixture in internal combustion 


engines. 
1907 Patents 
9.138, Derton & Leprev. Safety apparatus for suction gas pro- 
ducers. 


10,942, De Lavan. 


Alr pumps. 
10,955, PorrE^. jun. 


Telephone switch operating mechanism. 

11.262. Norturup. Electrical measuring instruments. 

12.090, ALLGEMEINE ErextricrrAts-Ges. Alternating 
commutating electric machines. 

12.150. LEwsLÉ. Electric typewriters. 

12,260, RuopE. Combination lamp for electric or gas light or 
both together. 

12,353, AusTIN. Receivers for wireless telegraphy. 


Expiring Patents 


No patents of electrical interest expire during the current 
week. 


current 
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LOCAL 


ACTON: Electricity Charges.—The Metropolitan Electric Sup- 
ply Company, Ltd., have agreed to charge the Council on a 
power factor of 0°75 instead of 0'9 as at present. During the 
past year the Council paid the company £3,068 for 654,247 units, 
which works out at 199d. per unit actually delivered to the 
consumers. Under the new price this charge would have been 
1:834. per unit. 

BERMONDSEY: Electric Light Matters.—A communication 
is to be addressed to the Board of Trade protesting against the 
needless expenditure which would be involved by the establish- 
ment of testing stations by the L.C.C. It is intended that con- 
sumers who use light in ilie daytime shall in future be supplied 
at power rate, namely, 144. per unit, between midnight to 
sunset, and at lighting rate, viz., 33d., from sunset to midnight. 

DEVONPORT: Electricity CUharges.—The Electric Power 
Committee propose to reduce the price of electricity supplied 
for lighting purposes to 4d. per unit. For heating purposes 
13d. per unit will be charged. Motor hiring is to be introduced, 
and it.is intended to charge rent for these in the form of a 
surcharge of 125 per cent. added to the accounts for electricity 
used. 

EALING: Bulk Supply.—The Electricity Supply Committee 
have received a letter from the Metropolitan Electric Supply 
Co., relative to their offer to supply electricity in bulk to the 


Council, and it was decided that the Town Clerk should write . 


in reply, stating that the Council, having placed an order 
for the supply and erection of new machinery, was not now in a 
position to consider any further offer. 

FULHAM: Testing Stations.—In reference to the L.C.C. 
proposed scale of fees for visiting testing stations, the Law 
and Parliamentary Committee of the Borough Council state 
that up to a recent date little action had been takem by the 
Spring Gardens authority in this connection with. a view to 
enforcing its powers under the Provisional Orders. Recently, 
however, the L.C.C. had been approaching the companies and 
some of the municipalities with the object of compelling them 
to erect a number of stations. The use of these stations appears 
to be merely to enable the L.C.C. to check the pressure of 
supply, a test which could be undertaken at any time upon any 
consumer’s premises. The Committee of the Borough Council 
are advised that the cost of providing a number of stations 
adequate for testing the pressure all over the distributing network 
would be enormous, and, therefore, in the interests of the con- 
sumer, who eventually has to bear the cost, every effort should 
be made to resist the action of the L.C.C., and at least to 
postpone the needless expenditure on testing stations until 
they had serious complaints of bad pressure from consumers. 
and the L.C.C. are called upon by them to insist upon the 
erection of the stations. The Electricity and Lighting Commit- 
tee of the Borough Council had given the matter careful con- 
sideration, and had requested the Law and Parliamentary Com- 
mittee to take the necessary steps to object to the proposed scale 
of fees, particularly in view of the expenditure which may be 
involved subsequently in regard to testing stations. Repre- 
sentations are accordingly to be made to the Board of Trade. 

HINDLEY: Bulk Supply.—The Electricity Committee have 
considered the draft agreement for a bulk supply from the 
Lancashire Electric Power Co. They approve the same subject 
to the insertion of a clause to state a definite time within 
which the supply is to be available. 

LAUNCESTON, TASMANIA: Presentation.—The Australian 
Mining Standard reports that the officers and employees of the 
electrical department of the Launceston (T.) City Council 
recently assembled at the distributing station, Cameron-street, 
and made a presentation to Mr. William Corin, the electrical 
engineer, on the eve of his retirement from that position to 
engage in private practice. The present took the form of an 
American roll-top desk, with ‘‘perpetual calendar” and chair. 

LINCOLN: Electricity Works Improvement.—The Electricity 
Works Committee have resolved to provide a Tirrill regulator 
for voltage regulation. The estimated cost, inclusive of fixing, 
will be £300. 

LONDON: County Council Tramways.—During the five 
weeks ended June 8th last the traffic receipts amounted to 
6159.950, against £133,451 in the corresponding weeks of the 
previous year. The number of passengers carried during the 
same time was 36.454,778, against 30,414.951 in 1906. The 
Council has now 116 street miles (57 miles being electric), against 
97 miles (29 miles being electric) in 1906. "The total traffic 
receipts from April 1st, the beginning of the financial vear, to 
June 8th were £304,670, against £262,881 in the corresponding 
period of 1906. 

Southwark : Electricity Loans.—The Comptroller of the L.C.C. 
has informed the Borough Council that the Finance Committee 
of the former body have considered letters and a report with 
reference to the Borough Council's electricity fund and the com- 
mittee have expressed the opinion that they would be glad to 
see any pronosals carried out for strengthening the reserve fund. 
' The committee suggest the advisabilitv of making an arrange- 
ment whereby the existing electric lighting loans тау be repaid 
in the periods recently adopted bv the L.C.C., instead of in the 
forty-two years, the term originally granted 
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Stepney: Power to Act as Contractors.— The Electric Light- 
ing Committee, in a report circulated on Monday, stated that 
although they had been in communication with electrical con- 
tractors in London upon the question of putting into operation 
the provisions of Part 5 of the L.C.C. (General Powers) Act, 
1906, they had not yet succeeded in formulating a scheme for 
submission to the Council ihey regretted this tact, but the 
question as to whether the powers referred to should be carried 
out by the Council or through contractors was an exceedingly 
important one. They hoped to submit a scheme to the Council 
shortly. They, therefore, asked to be authorised to carry out 
the powers devolving upon the Council under Part 5 of the 
L.C.C. (General Powers) Act, 1906, subject to the restriction 
that they should not, pending the approval of a scheme by the 
Council, act under such provisions until they have reported to 
the Council upon cases arising thereunder. The Finance Com- 
mittee stated that they had received а reference from the 
Electric Lighting Committee, in connection with a proposal to 
carry out certain alterations to the installation of one of the 
customers, and to wiring and fitting his premises. А consumer, 
whose annual account amounts to £150, had intimated to the 
Council that, unless the Council took steps to carry out such 
alterations to his installation as would effect economy in the 
consumption of current, he would cease taking а supply from 
the Council. They had held a consultation with the borough 
electrical engineer, and it appeared that the work could be 
economically and conveniently carried out by the Council's staff. 
They had, therefore, decided, subject to the estimate (£120) of 
the cost of the work being approved, and to the Finance Com- 
mittee making the necessary arrangements for meeting that. 
expenditure out of the surplus balances of the undertaking, 
that the borough electrical engineer should be instructed to 
carry out theework, subject to the consumer in question entering 
into an agreement to repay to the Council the whole of the cost 
of the work by monthly payments, spreading over a period of 
two years. The Finance Committee adopted the estimate, and 
agreed to meet the expenditure out of the funds of the electricity 
undertaking. 

MANCHESTER: Tramways Annual Report.—During the past 
year ten miles of the new track were added to the Corporation 
system, making a total of 169 miles now open. The passengers 
carried numbered 143,264,501, being an average of 179 journeys 
per head of the population. The car mileage was 15,523,549, | 
and the average revenue was 11°12d. per car mile. Workin 
expenses came to 63°18 per cent. of the total receipts, whic 


amounted to £712.975. 

PRESTWICH: Notice of Lease of Tramways.—The Urban 
District Council of Prestwich give notice that it is their intention 
to make a lease to the Corporation of the County Borough of 
Salford of the tramways described below, for the several terms 
mentioned and at the several yearly rentals given, namely :—Tram- 
way No. 1.—A double line 1 mile 5 furlongs 3°7 chains in length, 
commencing in the Bury New Road at the boundary between the 
urban district of Prestwich and the urban district of Whitefield, 
passing thence along the Bury New Road and terminating in the 
same road at the boundary between the urban district of Prest- 
wich and the borough of Salford. For a term of 25 years from 
December 31st, 1902, to December 3lst, 1927, and at a yearly 
rent of £1,016 11s. 9d., and also a yearly sum equal to one- 
third of the profits, if any, earned by such tramway. Tramway 
No. 2.—1 mile 7 furlongs 1'23 chains in length, commencing in 
Bury Old Road at the boundary between the urban district of 
Prestwich and the urban district of Whitefield, passing thence 
along Bury Old Road, and terminating in the same oad at the 
boundary between the trban district of Prestwich and the 
borough of Salford. For aterm of 23 years from December 3lst, 
1904, to December 3lst, 1927, and at a yearly rent of 
£1,178 18s. 7d., and also a yearly sum equal to one-third of the 
je if any, earned by such tramway. Tramway No. 3.— 

furlongs 56 chains in length, commencing in Middleton Road 
at the boundary between the urban district of Prestwich and the 
borough of Middleton, thence passing along Middleton Road, 
and terminating in the same road at the boundary between the 
urban district of Prestwich and the city of Manchester. For a 
term of 21 years from December 31st, 1906, to December 31st, 
1927. and at a vearly rent of £207 7s. Od., and also a vearly sum 
equal to one-third of the profits, if any, earned by such tram- 
way. The draft lease is deposited at the office of the lessors, 
situate at Chester Dank, Prestwich, and may be inspected at any 
time during office hours. 

TOTTENHAM: Electric Lighting.—For some time past the 
Council has been urging the North Metropolitan Electric Power 
Supply Co. to proceed with installing the electric light in the 
district. The company stated they were unable to go on in 
view of the negotiations pending between the Council and the 
Metropolitan Electric Tramways, Ltd., for the removal of the 
centre poles and substituting side poles therefor. At the meet- 
ing of the Council a fortnight ago, the company were offered 
certain concessions if they would carry ont the work at their 
own expense. On Tuesday the General Purposes Committee of 
the Council reported that the managing director of the company 
had informed the engineer that the concessions offered were not 
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suthcient inducement to the company to incur the heavy expense 
(52.200) involved. | | 
WEST HAM: Rapid Development of Electric Supply Business. 
—The Electrical Engineer has reported that more inquiries 
were coming in now for light and power and к Шап 
he had men to deal with, and A. were being made that 
inquiries were not being attended to promptly. He did not 
wish to take on any more men at a full salary, when he could 
get far better resulta from men at a salary and a commission 
on the business they got. He was anxious to commence pushing 
fans vigorously, which could be hired out, and upon which a 
good percentage could be obtained on the cost. If this suggestion 
could be dealt with, a heating firm were offering to supply 
sale or return for one month, 50 irons to be delivered to private 
consumers for sale or hive. He also wished to push the sale 
and hire of electric signs from which a big revenue could be 
obtained on the charge per hour system. During next winter 
he proposed to push radiators and heating at the present rate 
of 2d. per unit, and he was quite certain that even at this 
figure a large amount of business is to be obtained by employing 
salesmen of the proper type and experience. He was also 
unable to push as he would like the new arc lamp hiring system. 
In engaging extra men, he suggested a payment per kilowatt 
for consumers obtained, and 2j per cent. to salesmen on sales 
effected. The Committee, having considered the matter, decided 


TENDERS INVITED AND 


AUSTRALIA.—Tenders are invited by August 14th, for the 
supply and delivery at the Departmental Stores, Sydney, of 
telegraph, telephone, and electric light material. | 

The Postmaster-General’s Department of Western Australia 
invites tenders by August 6th for two ringing» dynamotors 
for the Central Exchange, and a desiccating apparatus for the 
motor-driven air-pump tor telephone cable work. 

The Deputy Postmaster-General, Brisbane, invites tenders by 


September 2nd, for four sections of a common battery switch- - 


board, and 650 subscribers’ telephones. 

BELFAST.—At the weekly meeting of the Tramways and 
Electrical Committee on the 17th inst.—Sir Robert Anderson 
presiding—Mr. Nance, the manager, submitted a special report 
on the proposed extensions of the tramways system for which 
the citizens were agitating. These were four in number—from 
Shaftesbury Square along the Donegall Road to Falls Road, 
Shaftesbury Square to Ormeau Road, via Botanic Avenue and 
University Avenue; from Mount Pottinger to the Castlereagh 
Road. and from Peters Hill to the Cliftonville Circus, via 
Old Lodge Road, Old Park Road, and Agnes Street. The 
manager estimated the cost of these extensions at £108,000. 
It was stated by the chairman that the Ligoneil extension, not 
included in the above, would receive the fullest consideration, 
and it would be one of the first dealt with. The manager 
was of opinion that no extensions should be taken in hand 
for a couple of years. This week the Local Government Board 
will hold an inquiry into an application for a loan of £75,000 
for the electrical undertakings of the council. 

CLACTON-ON-SEA.—The Rural District Council invites 
tenders for two 25 kw. 500-volt dynamos. Specifications, &c., 
from the Consulting Electrical Engineer, Mr. W. H. Trentham, 
39 Victoria Street, S.W. Fee 5s., which will not be returned. 
Tenders to the Town Clerk by July 3rd. 

CORK.—The County of Cork Joint Hospital Board will 
consider plans for an electrically lighted sanatorium for con- 
sumptives on the 21st prox. 

DUBLIN.—The Corporation invite tenders for 20,000 tons of 
coal for the electricity works and main drainage pumping station. 
Particulars from the Town Clerk, and tenders to the Chairman of 
the Supply Committee by June 15th 

DEVONPORT: Motor Hiring Scheme.—The Electric Power 
Committee are going to introduce a motor hiring scheme, and 
propose to apply to the Local Government Board for a loan of 
£2.000 to buy the necessary equipment. 

EASTBOURNE.—The Corporation invite tenders for a 
water-tube boiler with steam, exhaust, and circulating water- 
pining. Particulars from the Borough Electrical Engineer 
(fee, twenty shillings, returnable), and tenders to the Town 
Clerk by June 29th. 

HARROGATE.—The Corporation propose to instal] induced 
‘draught at the power station. 

KEADY (COUNTY ARMAGH).—The Urban Council is con- 
templating an electrical lighting scheme for the town, and has 
received plaus and sketches of the proposed installation. from 
Mr. Meenan, electrical engineer, Dublin. 

LINCOLNSHIRE: Proposed Tight Railway.--In North Lin- 
‘colnshire it is proposed to construct a line, to be called the 
Barton and Querningham Light Railwav. It will commence with 
a juncticn at the Barton and New Holland branch of the Great 
Central Railwav, and run in a south.-easterlv direction through 
Barrow, then Goxhill, where it will cross the Great. Central. 
finallv terminating near Querningham Dock: the total distance 
being a little more than 105 miles. The total estimated cost is 
£81,926. and the engineer is Mr. F. Shipton, of Westminster. 


to sanction the adoption of the electrical engineer's scheme, 
certain details of which, it was explained, were undesirable 
to be made public, but which were open for examination by 
any member of the Council. Satistactory arrangements for a 
five years’ supply of current to the Royal Albert Music Hall 
have been entered into. Messrs. Boake Roberts and Co., Ltd., 
have exercised the option given them under the agreement of 
June 20th last, and are renewing the terms tor the supply of 
current and the hire of motors for a further period dE four 
ears. 

WILLESDEN: Allocation di Cost of Land.—A letter has 
been received from the Local Government Board confirming 
the auditor's decision that the cost of acquiring alternative 
sites for the erection of a new generating station and a sub- 
station, in the event of the bulk supply agreement being 
terminated, should be debited to revenue account, and not paid 
out of the profit of £3,300 9s., received from the company on 
the sale of the Taylor's Lane Station. The board have still 
under their consideration the alternative proposal that a loan 
may be sanctioned for the purchase of the sites referred to. 

OOLWICH: Electricity Loan Periods.—The Borougu 
Council have decided to support Stepney Borough Council in 
their action in bringing pressure to bear upon the L.C.C. in 
order to obtain longer periods for repayment of loans for mains 
and plant, and especially for services and meters. 


PROSPECTIVE BUSINESS 


LONDON: London County Council.—Tenders are invited for 
two 5,000 kw. three-phase steam turbo generators, with surface con- 
densers, &c., for erection at the Tramway Generating Station, 
East Greenwich (see an official advertisement this week). 

. Clerkenwell_—Tenders are invited by the Central Club 
Society, Clerkenwell Road, E.C., for a stage electric light in- 
stallation. Particulars from the Secretary, to whom tenders 
should be sent by June 24th. 

_Hackney.—The Borough Council invite tenders for an electric 
lighting installation at the Central Library, Mare Street, 
Hackney, now in course of erection. Full particulars are to 
be obtained from the Town Clerk, to whom tenders by 
June 27th. 

Stepney.—The Electricity Committee invite tenders for (1) 
ampere-hour meters and demand indicators; (2) arc-lamp 
carbons (see official advertisement this week). 

LONG EATON.—The Urban District Council invite tenders 
for a 500 kw. generating set and water-tube boiler. Particulars 
from the Engineer and Manager. Fee £2 2s., returnable, and 
tenders by June 28th. . 

MANCHESTER.—We learn that the Manchester Corporation 
are about to construct additional tramways in the Urmston and 
Davyhulme districts. Up to a few days ago there was strong 
opposition to this extension on the part of a large section of 
ratepayers at Urmston, which is a residential locality. 

NEWPORT.—The Corporation invite tenders for (1) low- 
tension switchboard ; (2) two motor alternators (D.C. to A.C. 
single-phase); (3) one battery; (4) extensions to switchbcard 


gallery; (5) cooling tower (steel); (6) battery reversible 
booster. Full particulars from the Borough Electrical 
Engineer, fee £3 3s. returnable, and tenders to the Town 


Clerk by July 1st. 
.OYSTERMOUTH.—The Town Council is to invite tenders 
for an electrical installation, probably for public lighting. 

PORTSMOUTH.—The Corporation invites tenders for a 
1.000 kw. turbo-alternator with condensing plant and acces- 
sories. Specification and form of tender from the Town 
Clerk (fee, three guineas, returnable), and tenders to the same 
by June 24th. A copy of the specification may be inspected 
at the offices of Messrs. Kincaid, Waller, Manville, and Daw- 
son, consulting engineers to the Corporation, 29 Great George 
Street, Westminster, S.W. 

SERVIA.—Tenders are invited by June 28th for an electrical 
installation in the town of Sehabatz. Offers to the Electric 
Lighting Company. 

SHEFFIELD.—Tenders are invited for 12 months’ supply of 
cables. Particulars from the General Manager and Engineer 
(fee. two guineas, returnable) to whom tenders by June 24th. 

SOUTH AFRICA: Port Elizabeth.--A further expenditure 
of £25.000 has been decided upon in connection with the elec- 
tricitv undertaking. 

SOUTH SHIELDS.—The Corporation invite tenders for 
stores for the tramway department, including spare parts (ог 
the overhead equipment. Tenders to the Town Clerk bv 
June 22nd. ` 

SWITZERLAND.—A concession has been granted to М. 
Fridolin Simon, of Ragaz, and M. Н. de Gugelberg, engineer. 
of Zurich, for the construction and working of an electric rail- 
way. narrow gauge, from Landquart, vid Ragaz, to the frontier 
of the principality of Liechtenstein. 

TURKEY.—It is announced that the Manchester Chamber 
of Commerce are advised that British contractors should take 
steps to place themselves in a position to tender for electrical 
plant in Turkey. The number of electrical installations is 
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steadily increasing there, and the Government contemplate 
the electric lighting of Constantinople and other cities, in 
addition to tramways. The British Chamber of Commerce in 
Turkey recommend that electrical manufacturing firms should 
appoint agents in Constantinople and send experts to Turkey 
whenever necessary. Mr. George Thomas, secretary for the 
North of England of the British Chamber of Commerce, offers 
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to obtain any further information which may be desired by 
electrical firms. 

It is stated in Commercial Intelligence that electric installa- 
tion being no longer prohibited in Turkey, applications for con- 
cessions for the introduction of telephones may be anticipated. 
Applications should be made to the Public Works Depart- 
ment, Constantinople. 


TENDERS RECEIVED AND ACCEPTED 


BARKING.—The tender of the British Westinghouse Co. 
at £541 has been accepted for rotary converters and traus- 
tormers. 

BELFAST.—The following tenders have been accepted for the 
supply of coal for the Electricity Committee :—Mr. J. R. Noble, 
8,000 tons; Messrs. Howden and Charley, 7,000 tons; Mr. J. 
Kelly, 6,000 tons; and Mr. A. King, 10,000 tons. ‘The average 
price is 14s. per ton. 

BLACKBURN.—The Blackburn Corporation have placed a 
contract for the supply of continuous-current motors for the 
ensuing twelve months with Messrs. Newton, Ltd., of Taunton. 

BOLTON.—Special mechanical stokers are being made for the 
Bolton Corporation electricity works by Messrs. E. Bennis and 
Co., Ltd., of Little Hulton, near Bolton. 

The Electricity Committes recommend the acceptance of the 
fender of Messrs. Musgrave and Sons for a 2,000 h.p. vertical 
3team engine, and the tender of Messrs. Dick, Kerr and Co. 
tor a three-phase alternator. The British Westinghouse Com- 
pany are supplying two 600 kw. rotary converters. 

COLNE.—A contract has been placed with Messrs. Dick, 
Kerr and Co., for a dynamo at £2,350, and with Messrs. 
. Galloways, Ltd., for a steam boiler at £750. 

HALIFAX.—The Chloride Electrical Storage Company has 
secured an order from the Corporation for the renewal of the 
storage battery, at £1,710, less £510 for old material. 

JAPAN.—Messrs. Edgar Allen and Co. have received the 
tender for the supply and construction of the whole of the 
special track work, ji out. cross-overs, &c., for the Osako 
tramways. This is said to be the first contract for tramway 
permanent way in Japan ever placed with a British firm, orders 
of this kind hitherto having been placed with American firms. 

LONDON: Woolwich.—The Borough Council have accepted 

the following tenders: Everett, Edgcumbe and Co., alternating 
current recording voltmeter, for recording the pressure of supply 
in Eltham, £9 118. 6d., less 24 per cent. Bell Telephone and 
Electric Co., wiring for motor for working economiser at Plum- 
stead Baths, £15 5s. Wilken and Son tendered at £16 for this 
work. 
. The Borough Council has also received tenders to carry out 
installation work on behalf of the Council in the parishes of 
Woolwich and Plumstead, consequent on the closing of their 
own wiring department. 

(4. Weston and oas, 153 Fenchurch Street, (1) For the firs: 
six points (everything complete except fittings) £4 10s., (2) addi- 
tional points 13s. each, (5) first six points, with screwed steel 
tubing, instead of wood casing, as above, £5 14s.; (4) additional 
points, 18s. each; (5) six adjustable pendants, with porcelain or 
metal counterweight, pulleys, and shot, £1 10s.; (6) additional 
pendants, 5s. each ; (7) additional percentage to cover ottice, &c., 
expenses, 2) per cent. Remarks: Not members of Electrical 
Contractors’ Association. Open showrooms and canvass. ; 

Lonsdale Enyineering Co., 27 Chancery Lane, (1) £2 14s., (2) 
10s., (3) £3, (4) 115., (5), 18s., (6) 3s., (7) 5 per cent. Remarks: 
Not E.C.A. open showrooms and canvass. 

L. J. Allbright, 4 West Crescent, St. Leonards, (1) £3 15s., 
(2) 14s., (3) £5 2s., (4) 19s., (5) £2 8s., (6) 8s., (7) 25 per cent. 
Remarks: Not E.C.A. open show rooms and canvass. 

Charles Ross, 19 Bridge Street, Walsall, (1) £6, (2) 16s. (3) 
£6 18s., (4) 18s. 6d., (5) £6 18s., (6) és., (7) 25 per cent. 
Remarks: E.C.A. open showrooms and canvass. 

E. G. Kelsey, 4 Union Street, Woolwich :—(1) £5 2s., (2) 
15s. 6d., (3) £6, (4) 19s., (5) £5 11s., (6) 17s., (7) 20 per cent. 
Remarks: Not E. C. A. Open showrooms and canvass. Doubts 
utility for showroom. 

Reliance Electrical Ce., 4 Duke Street, Strand :—(1) £2 17s.. 

(2) 9s., (3) £4 13s., (4) 15s., (5) £1 7s., (6) 4s. 6d., (7) 15 per 
cent. Not E. C. A. Open showrooms and canvass. Would 
take stock off hands if appointed. 
Н. J. Godfrey, 188 High Road. Balham :—(1) £3 12s., (2) 
11s., (3) £4 19s., (4) 15s. 6d., (5) £1 7s., (6) 4s. 6d., (7) 10 per 
cent. Remarks: E. C. A. Open showrooms, connect telephone, 
and canvass. 

Ward and Newman, Ley Street, Ilford :—(1) £5, (2) 10s. 6d., 
(3) £3 12s., (4) 12s. 6d., (5) £1 4s., (6) 4s., (7) 10 per cent. 
Remarks: Not E. C. A. Open showrooms and canvass. 

E. P. Allam and Co., Red Lion Street, Clerkenwell 
(Accepted) : —(1) £3 5s.,,(2) 12s. 6d., (3) £4 19s., (4) 16s. 6d., 
(5) £1 4s., (6) 4s., (7) 1» per cent. Remarks: Not E. C. A. 
Canvass. Probably open showrooms. 

Armstrong Power Co., Ltd., 118-122 Holborn :--(1) £5 12s.. 
42) 11з., (3) £4 10s.. (4) 14s., (5) £1 8s. 6d., (6) 4s. 6d., (7) 33? 


per cent. 
rooms. 

C. J. Wilkin and Son, New Cross :—(1) £3 16s. 6d., (2) 
lls. 9d., (3) £4 10s., (4) 14s., (5) £4 16s., (6) 15s., (7) 15 per 
cent. Remarks: Not E. C. A. prepared to join. Open show- 
rooms and canvass, " 

C. Larkins and Co., "Bush Lane House," Cannon Street :— 
(1) x4 1s., (2) 10s., (3) £6 6s., (4) 17s. 6d., (5) £1 is., (6) 
58. 6d., (7) 40 per cent. Remarks: Not E. C. A. Prepared to 
join. Canvass. Not open showrooms. Tender on a basis of 
three pairs of lamps installed. | 

Sowerbutts and Rogers, 17 High Road, Kilburn:—(1) £4 10s., 
(2) 15s., (3) £7 10s., (4) £1 5s., (5) £1 1s., (6) 3s. 6d., (7) 20 
per cent. Remarks: Not E. C. A. Prepared to join. Canvass. 
Open showrooms. 

Representatives of each of the firms were interviewed for 
the purpose of arriving at a clear understanding regarding the 
specification of the work to be undertaken, as well as the class 
of material and workmanship to be guaranteed at the respective 
prices quoted :-—Messrs. Allam and Co.’s tender is accepted 
subject to their joining the E. C. A., and to their agreeing 
to pay their oen employed in the borough the rates of 
wages а ороо by the І. С.С. In the event of their declining 
to accept the conditions, the tender of the Armstrong Power Co. 
will be accepted subject to the same conditions. 

London County Council.—The following tenders have been 
accepted for installing electric lighting, bels, &c., at the L.C.C. 
Technical Institute (Westminster) :—J. Bryden and Sons, £687. 

For the supply of 60 miles of high-tension cables :—Siemens 
Bros and Co., Ltd. (accepted), £70,565 9s. 7d.; the Western 
Electric Co., £71,710 2s. 1d.; the British Insulated and Helsby 
Cables, Ltd., 272,406 55.; Callender's Cable and Construction 
Co., Ltd., £73,577 1s. 2d.; W. T. Glover and Co., Ltd., 
574.521 15s. 2d.; Johnson and Phillips, Ltd., £74,598 25. 8d. ; 
the St. Helen’s Cable and Rubber Co., Ltd., £76,346 5s. 6d. 

Supply of cable ducts :—Stanley Bros., Ltd. (accepted), 
40›,000 ducts at £11 per 1,000. 

Supply of five car traversers:—S. Н. Heywood (a), with 
capstan gear, £3,725, (b) without capstan gear, £3,600; Heenan 
and Froude, Ltd. (accepted for b). (a) £3,925, (b) £3,675; 
Mountain and Gibson, Ltd., (а) £4,523 15s., (b) £4,173 15s. ; 
A»nleby's, Ltd., (a) £4,747 10s., (b) £4,560; Adamson, Rams- 
bottom and Co., Ltd., (a) £5,375, (b) £5,250. 

Marylebone.—The Borough Council have received the 
following tenders for cables :—St. Helen’s Cable Co., Ltd., 
(acecoted) : (1) 1,320 yards, 1 sq. in., £1,381 48.; (2) 880 yards, 
'25 sq. in., £651 16s.; (3) 880 yards, `15 sq. in., £424 3s.; 
(4) 440 yards, 1 sq. in.. £485 8s.; (5) 780 yards,, 1°5 sq. in., 
£1.179 15s.; (6) 180 yards, 1 sq. in., £186 15s. ; (7) 120 yards, 
7-18 S.W.G., £5. М. T. Henley’s Telegraph Works: (1) 
£1,409; (2) £670; (3) £455; (4) £494; (5) £1,365; (6) £264 15s. ; 
(7) £3 17s. 6d. W. T. Glover and Co., Ltd.: (1) £1,410; 
(2) £664; (5) £438; (4) £500; (5) £1,202 10s.; (6) £191 5s.; 
(7) £5 10s. Siemens Bros. and Co., Ltd.: (1) £143 5s.; (2) 
£669 10s.; (5) £437 15s.; (4) £501 2s. Callender's Cable and 
C. Со., Ltd.: (1) £1,452; (2) £721 12s.; (3) £450 118. 24.; 
(4) £506. 

The council have also received the following tenders for 
repairs to old North Street battery (new negative plates 
throughout and exchange of glass tubes for wood separators), 
viz. :—Accumulator Industries, Ltd., £1,150; Electrical Power 
Storage Co., Ltd. (accented), £1.170; Positive Plates Accu- 
mulator Industries, Ltd., per 100, £45; Electrical Power 
Storage Co., Ltd. (accepted), price of first 100, £66, subse- 
quent plates, 9s. 3d. each. To cut to pieces the whole of the 
positives so as to clean and examine the boxes and re-burn 
them. £120. To snovly new acid, £90. 

The St. Helens Cable Co. are supplying the necessary cables 
for connecting the ninth turbine with the switchboard at a cost 
of £460. 

Shoreditch.—'The Borough Council has accepted the following 
tenders for the annual supply of coal for the electricity under- 
taking :—-C. Gothard and Co.. Ltd., Manners peas nuts, 
15s. 2d. per ton: G. J. Cockerell and Co., Wollerton nutty 
slack, 13s. 11d. per ton. Twenty firms were invited to send 
in tenders, and af these six complied with the request. | 

MAIDSTONE.—The Corporation has placed an order with 
Messrs. Dick, Kerr and Co. for a generating set at £2,850. 

PEMBROKE (DUBLIN).—In connection with tenders recently 
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switcaboard extension with the Switehgear Company, Birming- 
ham, for £347 6s. 6d., and connections at schedule rates. 
WILLESDEN.—The Electrical Engineer recently submitted 
tenders for the supply of 66 flame are lamps for additional 
public street lighting and also reports of the results of tests 
made by him of the various types quoted for. Instructions were 
then given him to communicate with other municipal authori- 
ties which have similar lamps in use, to ascertain the terms 
upon which such lamps were purchased and other information. 
At the last meeting of the Council the Electrical Engineer 
reported having received replies from twenty-seven local autho- 
riti-s on the subject. These replies had been before the com- 
mittee, and they recommended that the tender of Oliver Arc 
Lamps, Ltd., at £668 for the 66 lamps be accepted. This was 
acreed to. 
= WHITEHAVEN.—The following tenders have been received 
for condensing plant:—Cole, Marchent and Morley, £820 
(accepted) ; Clarke, Chapman and Co., £1,359; W. i. Allen 
and Co.. £1,040; John Cochrane, £1,018; Richardson, West- 
garth and Co., £1.005; Willans and Robinson, £978; Midland 
En ineering Co., £975; Isaac Storey and Sons, £971; Mirlees, 
Watson and Co., £951: Derriter and Co., £869; the Haste Pump 
Co., £867; Worthington Pump Co., £866: Brush Electrical 
Engineering Co., £860; J. P. Hall (incomplete), £687. The 
Porough Electrical Engineer's estimate was £765. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH ELECTRIC TRACTION CO.—The report of the 
directors for the year ended March 3lst, 1907, is published, and 
we will give it in full next week. The net profit, after 
reserving £25,000 for depreciation of undertakings worked by 
the company, &c., is £207,462. "The interest on the five per cent. 
perpetual debenture stock, 4j per cent. second debenture stock, 
And the 6 per cent. preference shares absorbs £96,862, and the 
sum of £153,115 is carried forward. 

DIESEL ENGINE COMPANY.—-The annual general meeting 
was held on Wednesday last week in London. We gave a note 
with regard to the report in our issue for June 6th. Mr. C. C. 
Ellis, chairman of the company, who presided, said that a great 
many of the orders that were now coming in, were from new 
sources, which he thought was a satisfactory circumstance. 
During the year they supplied engines to the total of 16,000 h.p., 
and they could have supplied more, but orders were not placed 
with them owing to their being unable to deliver in time, due 
to the limited capacity of their works. There were at present 
on hand orders for 11,500 h.p. 

UNITED ELECTRIC TRAMWAYS OF MONTE VIDEO.— 
The report of the directors for the year ending March Slst, 
1907, shows that the net receipts are less by $12,791 than those 
of the previous year, the tratlc receipts totalling $564,892, an 
increase of $14,959, but the expenses increased by $27,780. 
This decrease is attributed to abnormally heavy expendicure 
during the process of converting the lines to electric traction, 
coupled with the inevitable dislocation of traffic. The chairman, 
Mr. б. A. Touche, at the meeting on Thursday, said that, not- 
withstanding these difficulties, they had carried 8,285,220 
passengers, which was an increase of 316,500 over the number 
carried the previous year. He regarded the advent of electric 
traction into Monte Video as likelv to stimulate enterprise and 
activity, but, as pioneers of electric traction in the city, the 
company should reap a substantial reward. All the compe `у' 
lines were vested in the native Company Sociedad Comercial de 
Monte Video, from which it has received, in respect of divi- 
dends and interest for the year, £22.596. The vendor of this 
svstem had at his own cost obtained a concession of 75 vears. 
with the option of an extension to 90 years, if the Government 
did not buy the company out at the end of 75 years, under 
which the system would be converted to electric traction. А 
supplementary contract had been entered into with Messrs. J. G. 
White and Co. for the reconstruction of this system for electric 
traction, and extending it by another 59 kilometres. The com- 
bined lines would, when completed, have a total length of 130 
kilometres. One hundred convertible cars and 20 open cars had 
already been shipped to Monte Video, and a further 70 were in 
process of manufacture. 'Гһе account of the Union Company 
shows a credit balance for 1906 of £18,623, and the directors 
recommend a payment of 2 per cent. on the ordinary shares. 


MISCELLANEOUS CITY NOTES 


BRITISH WESTINGHOUSE CO.—The application to the 
Courts in connection with the reduction of the capital of the 
British Westinghouse Electric and Manufacturing Company will 
be heard before Mr. Justice Swinfen Eady on Tuesday. July 
2nd. It will be remembered that meetings of sharcholders have 
been held, authorising the reduction of the capital of the 
companv from £3,250.000 to £1.8/5.000. 

WESTERN TELEGRAPH CO.—An interim dividend, payable 
on June 24th, of three shillings per share, or at the rate of 
6 per cent. per annum, free of income tax, for the quarter ended 
March 31st, 1907, has been declared. 


PARLIAMENTARY INTELLIGENCE 


PROGRESS OF ELECTRICAL BILLS.—The Lower Thames 
Tunnel Railway Bill was read a second time in the House ot 
Commons on Thursday. 

The Hhawtenstall Corporation Bill and the Middlesbrouzh. 
Stockton, and Thornaby Tramways Bill were read a second time 
in the House of Lords on Monday. 

INCREASED FARES ON LONDON ELECTRIC RAIL- 
WAYS.-—Mr. Stephen Collins asked the President of the Hoard 
of Trade, in the House. of Commons, on Monday, whether he 
could prevent or mitigate the proposed increase of fares upon 
the London electric railways. Mr. Kearley said the only pro- 
posal that had yet come under his notice was the increase ої the 
fare for the whole journey on the Central London Railway to 
ód., with a fare not exceeding twopence for all distances between 
the Bank and Marble Arch. 


Our report of the proceedings before the committee dealing 
with the London County Council. Electric Supply Bill will be 
found on page 1057. 


MISCELLANEOUS BUSINESS NOTES 


MESSRS. ADAMSON, RAMSBOTTOM & CO.—This firm 
have appointed Messrs. Robinson and Jones, 21 Collingwood 
Street, Newcastle-on-Tyne, their sole agents and representatives 
for the Northern Counties, including Northumberland, Durham, 
Westmoreland, Cumberland, and Cleveland District of Yorksnire. 

MESSRS. POOLEY AND AUSTIN.—We understand that 
Mr. Е. Pooley, M.LE.E., and Mr. F. Clifford Austin have 
commenced business at 25 Victoria Street, Westminster, as elec- 
trical engineers and agents, and have made arrangements which 
will enable them to supply on very advantageous terms almost 
any machine or instrument generally required in the electrical 
industry. 

PERSONAL.—Mr. William Corin notifies that in order to 
confine his attention to his privhte consulting practice, he has 
resigned the appointment, which he has filled for the past eleven 
years, of City Electrical Engineer to the Launceston (Tasmania) 
Corporation. His address in future will be 7 Hill treet. 
Launceston. 

Mr. P. W. Beatty, resident enginefr at the Golders Green 
car-sheds of the Charing Cross, Euston, and Hampstead Rail- 
way, has been presented by the staff with a traveiling Бар and 
liqueur case on his retirement from the service of the Under- 
ground Electric Railways Co. of London. 

A complimentary dinner was given by the Bryant Trading 
Syndicate, Ltd., to Mr. J. Metcalfe, on Tuesday, June 18th. on 
the eve of his departure for the United States, at the Holborn 
Restaurant, at which the company's electric lamp manufacturing 
department was well represented. | 


CATALOGUES AND PAMPHLETS RECEIVED 


Dynamo, Motor, Switchgear, and Arc Lamps.— The Union 
Electric Co. have issued a small catalogue which forms an 
abstract cf the firm's fuller price lists, and covers those of 
the goods in which the company specialise that are most in 
demand. The range covered includes  continuous-current 
dynamos and motors in the smaller sizes, and a considerable 
variety of arc lamps, amongst which are open lamps of the 
shunt and differential continuous-current and alternating-current 
types, enclosed and inverted lamps of several patterns. and 
the well-known ''Excello"" flame arc lamp. The latter half of 
the list deals with instruments and switchgear, including specia! 
patterns of oil break, and other switches for high tension and 
mining work, lightning arresters, and spark gaps. А list of 
the numerous complete sectional price lists issue. by the com- 
pany is given. 

We understand that the company are now in a position to 
offer considerably increased discounts on their prices of dvnamos 
and motors. 


NEW PUBLICATIONS 


How to Design а Gas Engine. By Horace Allen. (The 
Scientific Publishing Co., Ltd., Manchester.) 2s. 6d. net. 

“Working of Steam Boilers.” By Edward G. Hiller, Chief 
Engineer, National Boiler and General Insurance Co., Man- 
chester. Fourth Edition. ‘London: Taylor, Garnett, Evans. 
and Co., Ltd.) 1s. 


Imperial Technical College.— t is announced that the nominees 
of the Crown of the governing body of the new Imperial College 
are Lord Crewe, Sir Julius Wernher, Sir William White. Sir 
Francis Mowatt, and Dr. Donald MacAlister. The representa- 
tives of the Board of Education are to be Mr. Arthur Acland, 
Dr. Glazebrook, Mr. F. G. Ogilvie, and Mr. J. C. Sykes. 
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SUMMARY 


Tue second conversazione of the Royal Society was 
held on the evening of the 19th inst. There were a 
number of exhibits of general scientific interest, but 
nothing.important to engineers. (Page 1073.) 


ТпЕ annual report of the Dritish Electric Traction 
Co., which contains some interesting figures, is given 
in abstraet on page 1074. 

Мк. S. E. FEpbEN'S presidential address at the first 
meeting of the Annual Convention of the Incorporated 
Municipal Electrical Association, now being held in 
Shefheld, after outlining the scope of usefulness of the 
Association, referred to the decided improvement 
which has taken place lately in the status of the muni- 
cipal engineer, and reviewed several points of impor- 
tance in connection with the organisation and admini- 
straticn of municipal electrical undertakings. (Page 
1075.) 

THE first of the papers before the Convention was 
read by Mr. К. L. AcraxNp, who chose as his subject 
'"'l[he Extension of Electricity Supply to Outlying 
Distriets," taking as an example the case of Chester- 
field. where the lighting supply to an outlying suburb 
is taken from the traction mains, and an automatic 
voltage regulator is employed to steady the pressure. 
The paper looked at the matter entirely from the 
engineering point of view, and a good discussion fol- 
lowed, in which a number of well-known municipal 
electrical engineers took part. (Page 1078.) 


Тнк complete report by Dr. E. HaAANEL on the 
experiments made at Sault Ste. Marie, Ont., under 
Government auspices, in the smelting of Canadian 
iron ores by the electro-thermic process is now pub- 
lished, and contains an interesting account of the very 
valuable series of experiments carried out with a 
Héroult furnace, using a number of different ores. 
The general conclusicn arrived at is that most of 
the ores which are common in Canada can be smelted 
With great economy by the electro-thermie process. 
(Page 1031.) 


THE Engineering Conference, which is held biennially 
under the auspices of the Institution of Civil Engineers, 
tcok place on Wednesday, Thursday, and Friday of 
last week. The proceedings started with Sir ALEX- 
ANDER B. W. Kenxnepy’s presidential address, and 
meetings for the discussion of engineering subjects were 
held by the various sections, into which the Conference 
was sub-divided. In each ease a short communication 
was read, which took the form rather of the opening 
remarks of a discussion than a formal paper. Section 
VIL. (Applications of Electricity) was presided over by 
Col. К. Е. B. Скомртох. and the following subjects 
were discussed : —Ileetrie Transmission-Gears on Motor 
Vehicles; The Application of Electricity to the Working 
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of Railway Points and Signals; Upkeep Charges on 
Large Generating Sets;  Electro-metallurgy, апа 
Modern Applications of Electricity to Mines. Two 
subjects of great interest to electrical engineers were 
also discussed in other sections, namely, Comparative 
Cost of Pumping by Steam, Internal Combustion En- 
gines and Electricity, and Dock Equipment, including 
the Relative Advantages of Electric and Hydraulic 
Appliances. Reports of these discussions and some 
others of general engineering interest are given in this 
issue. The afternoons were spent in visits to works, 
and the annual conversazione of the Institution was 
held on the evening of the second day of the Conference 
at the Royal Albert Hall. (Page 1084.) 


THE Charing Cross, Euston and Hampstead Railway 
was opened for traffic on Saturday by Mr. Lrovp- 
GEORGE, President of the Board of Trade. In the 
afternoon, the line was thrown open to the free use 
of the publie. (Page 1097.) 


Mr. River's cross-examination before the Com- 
mittee considering the London County Council’s Elec- 
tric Supply Bill was concluded last week, and on 
Tuesday engineering evidence regarding the proposed 
scheme was given by Mr. Н. Е. PaRnsmaLL. On Wed- 
nesday the Committee announced that they found the 
preamble of the Bill not proved, and would report 
to the House accordingly. (Page 1098.) 

ТнЕ annual report of the Sunderland Electricity De- 
partment records a slight increase in generating costs, 
but & diminution in capital charges, as compared with 
the previous year, resulting in decreased total costs per 
unit. The capital costs per kilowatt are particularly 
low. (Page 1102.) ; 

А NEW flame arc lamp, which has several points of 
interest, has been brought out by the British Thomson- 
Houston Company. (Page 1103.) 

UNDER Electrical Science will be found notes on cer- 
tain speculations regarding the nature of the ether, and 
also an abstract of a paper claiming to establish potas- 
sium as a radioactive element. .In a paper abstracted 
in the Continental Section, ScnwipT proves that Beta- 
rays lose none of their speed in traversing metallic 
filins. (Page 1104.) 

Uxpzn '' Electrochemistry ’’ two papers read at the 
meeting of the Faraday Society on Tuesday are ab. 
stracted, that of Dr. GEORGE SENTNER, entitled H ydrates 
in Soluticn, diseussion of methods suggested for deter- 
mining degree of ionisation; also that by W. R. 
BovsriELb, K.C., and Dr. T. M. Lowry, upon the 
Thermochemistry of Electrolytes in Relation to the 
Hydrate Theory of Ionisation. Another subject dealt 
with is the question of the supply of electricity for 
electrochemical processes from central supply stations, 
(Page 1104.) | 

AMONG those new patent specifications published in 
the current issue are three relative to single-phase 
motor, by FRANKLIN & SEYFERT, BRUNCKEN & DaviES 
respectively. ^ Another specification by the BRITISH 
Tuomson-Houston Company deals with the speed con- 
trol of three-phase induction motors. Electric air 
heaters form the subject of a specification by WEAVER. 
(Page 1105.) 

THE Private Bill Committee of the House of 
Commons has passed the preamble of the North Metro- 
politan Power Supply Company’s Bill, and allowed the 
insertion of certain clauses for the protection of the 
water mains of the Metropolitan Water Board from 
possible corrosion. Some difference of opinion as to 
the extent of corrosion possible by alternating currents 
was expressed by the expert witnesses called. (Page 
1112.) 

A SHORT article describes a system of keeping the 
voltage at the terminals of the lamps in electric railway 
cars constant, in spite of variations of line voltage, by 
means of a small motor generator worked in connec- 


tion with a group of counter electromotive force cells. 
(Page 1113.) | 

Оск Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Miscel- 


laneous Business and other Notes, will be found on 
pages 1106 to 1114. 


AS we go to press we learn that the Special 
'" Hybrid" Committee of the House of Commons. 
appointed to consider the London County Council 
Electric Supply Bill, have found that the preamble 
of the Bill has not been proved, and will report to 
the House accordingly. Thus, in all probability, the 
ratepayers will again have to stand the heavy expense 
of promoting a new Bill next year, and in the mean- 
time suffer from the uncertainty caused by the post- 
ponement of the settlement of this now most urgent 
question of a cheap electricity supply throughout the 
London district. 

сай ы 

In our last issue we outlined the scope of the Соп- 
vention now being held at Sheffield by the Incorporated 
Municipal Association, and this week we give a report 
of the first day's proceedings. Mr. S. E. FEDpEN's 
Presidential Address touched upon а number of points 
in connection with the organisation of electricity supply 
undertakings under municipal control, and dealt with 
several aspects of the relations between municipal 
ollicials. He made some criticisms of the procedure 
adopted by the Local Government Board with 
regard to loaus for extensions, and spoke of the 
diffieulties introduced by the delays which are apt 
to arise under the present system. He also dealt 
with the question of electric supply advertising, a 
subject about which much is now talked, and, while 
admitting that much could be done in a legitimate 
way, deprecated the forms which such advertising is 
tending towards in some quarters. The engineering 
interest of the Convention was represented at the first 
day's meeting by the paper read by Mr. R. L. Ac uanp, 
in which he described the method adopted at Chester- 
field for using existing traction mains to give a lighting 
supply to an outlying district, and which employs an 
automatic voltage regulator of a type apparently finding 
increasing favour in this country. It was a little dis- 
appointing to find that only this special case was dealt 
with, and that the general question of supply to out- 
lying districts was scarcely raised. Several well-known 
central station engineers took part in the discussion, 
which largely turned upon details of the voltage regula- 
tor. The use of traction supply for such purposes is 


Obviously of very limited application, as although the 


voltage question may have been satisfactorily solved, 
there are, as pointed out in the discussion, several serious 
drawbacks to the arrangement, including the annoying 
interruptions which would be produced by the action 
of the traction overload circuit breakers, and the fact 
that the supply is not available during some hours of 
the night. 
Sg 

Tue very wide range covered by the matters discussed 
at the Engineering Conference of the Institution of 
Civil Engineers, held last week, is almost bewildering 
to those whose professional work is mainly confined 
to a narrow channel. This great diversity of 
subjects, together with the assembly of so many 
exponents of those same branches of engineering, 
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is, however, one of the best features of the Conference. 
The experience cannot but tend to widen the horizon 
of all those taking part in it, and to inculcate a broader 
view of his own subject in the mind of the specialist, 
as he has the opportunity of viewing with a wider per- 
spective the position in the great field of engineering 
occupied by his own corner of effort. In attending 
the discussions it comes almost as а sense of 
relief to hear a matter discussed, so to speak, 
from the outside as well as the inside, instead 
of, as is too often the case at meetings of professional 
institutions, a discussion degenerating into a mere 
wrangle over details, while the main pros and cons, by 
which a scheme may stand or fall, are almost neglected. 
The principal feature of most of the discussions of 
electrical engineering interest was the comparison of 
the relative advantages of an electrical system with 
some other method for carrying out a particular class 
of work. This was the case in the discussions dealing 
with pumping, dock machinery, transmission gears on 
motor vehicles, railway signalling, metallurgy and 
mining work. The general advantages of competing 
systems were qualitatively as well as quantitatively 
followed out, and the field of usefulness of each, 
whether overlapping or distinet, was carefully consid- 
ered. To hear men of sound experience defend their 
varied. points of view could not fail to be a lesson to 
those who, brought up in а narrow groove, are too 
often ready to assume that the system with which 
they are familiar must necessarily be the best in all 
cases. 


— — ili ———————— 


А coop example of this is to be found in the discus- 
sion on the relative merits of electric and hydraulic 
appliances, opened by Mr. №. W. Squire. The con- 
sensus of opinion was that, speaking generally, there 
was little to choose in the matter of average cost of 
operation of the two systems, although there was some 
difference of views as to the relative costs of mainten- 
ance; but those who spoke from experience of both 
systems were loud in their praises of the greater flexi- 
bility of electrical appliances, particularly those of 
lighter character, and the ease with which electric 
motive power could be adapted to the many varied 
needs of modern dock equipment. For heavy work, 
such as moving dock gates and the manipulation of 
large coal hoists, most of the speakers favoured their 
well-tried friend, the hydraulic cylinder, but failed to 
adduce satisfactory reasons why, when more experience 
has been obtained, it should not be possible to design 
satisfactory electrical apparatus for such purposes. Ав 
Dn. CORTHELL remarked, England has always been the 
home of hydraulie engineering, and it is only natural, 
considering the high pitch of perfection attained by 
hydraulie appliances, that engineers should be loth to 
experiment with a comparatively untried rival. In 
the case of coal hoists, however, the example of other 
parts of the world is beginning to be followed, and at 
the new Clydebank docks several electrical coal hoists 
ате now at work. Several speakers touched on the 
question of storage of energy, and the very limited 
capacity of hydraulic accumulators of practicable size 
was emphasised by more than спе speaker. We were 
surprised, however, that no one referred to the pcssi- 
bilities of the flywheel system of storage, commonly 
associated with the name of Ilgner, which is employed 
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to a large extent abroad, and is rapidly coming into 
use in this country in connection with electric winding 
plant for mines, and which has been applied also, at 
the Clydebank installation, to deal with a varying load 
for dock work. Judging from the remarks of several 
engineers engaged upon the equipment of new docks, 
the present tendency is to employ electricity, obtained 
from an outside source, or a separate generating plant, 
as local conditions may allow, for the cranes, grain 
elevators, and general machinery, and to put down a 
comparatively small engine-driven hydraulic station 
to transmit energy to the heavier items of the equip- 
ment. But we cannot help thinking that even if 
hydraulic power is retained for these purposes, fuller 
advantage will be ultimately taken of the unquestioned 
superiority of electricity as regards transmission, and 
that the hydraulic pumping station will simply become, 
so to speak, a sub-station of a larger and, therefore, 
more economical electric power scheme. 


——— — .p————— 


Wk wish to take the opportunity, in this, the last 
issue of our first half-yearly volume, of expressing our 
thanks for, and appreciation of, the kind assistance 
and support which has been extended to us by our 
large and increasing circle of friends. 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY) THURSDAY, JUNE 27th. 


Royal Soctety. 


4.30 p.m. Meeting at Burlington House. 
to be read are the following :— 


“Оп a Standard of Mutual Induction." By A. Campbell. 

"A New Current Weigher and a Determination of 
the E.M.F. of the Normal Weston Cadmium Cell.” 
By Prof. W. E. Ayrton, F.R.S., T. Mather, F.R.S., 
and F. E. Smith. 

“Оп the Velocity of the Cathode Particles emitted by 
various Metals under the Influence of Róntgen Rays and its 
Bearing on the Theory of Atomic Disintegration.” By 
P. D. Innes. 

“Оп the Force required to stop a Moving Electrified 
Sphere." By G. T. C. Searle, F.R.S. 

"Some Notes on Carbon at High Temperatures and 
Pressures." By the Hon. C. A. Parsons, С.В., F.R.S. 


Incorporated Municipal Electrical Association. 


10 a.m. Annual General Meeting at Royal Victoria Hotel, 
Sheffield. 
7.30 p.m. Annual Dinner at Royal Victoria Hotel, Sheffield. 


FRIDAY, JUNE 28th. 


Incorporated Municipal Electrical Association. 
10 a.m. Meeting at the Royal Victoria Hotel, Sheffield. 


Among the papers 


ROYAL SOCIETY CONVERSAZIONE 


HE Royal Society held its second conversazione at Burling- 

ton House on the evening of the 19th inst. Lord Rayleigh, 
the President, received the members and guests, and among 
those present were a large number of gentlemen well known in 
the electrical engineering world. There were some 35 exhibits 
on view, of which, however, the majority were of general 
scientific value rather than of direct engineering interest. 

Dr. Otto Schlick and Messrs. Swan, Hunter, and Wigham 
Richardson, Ltd., exhibited some models illustrating the 
action of the Schlick gyroscope in steadying ships at sea. The 
Rev. R. Ashington Bullen exhibited a cable fault received from 
Lieut. Rupert Jones, R.N.R. This cable was broken by the 
Jamaica earthquake of January 14th last. It had been in 
continuous service for 20 years, and rested on a muddy bottom 
at a depth of 700 fathoms, about 17 miles south of Kingston. 

Mr. А. A. Campbell Swinton exhibited some interesting 
vacuum tube phenomena, which showed the mechanical effects 
of canal rays in causing the rotation of mill-wheels in Crookes 
tubes. These rays, which are positive, travel in the opposite 
direction to the negative rays that proceed from the cathode. 
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They can be detected both when they are approaching the 
cathode, and also, if the latter is perforated, after they have 
passed through the apertures. He also showed some photo- 
micrographs of the bubbles that are developed by sudden 
heating of portions of the glass walls of Crookes tubes, owing 
to the occlusion by the glass of the residual gas during 
prolonged use. A special case of this phenomenon was exhibited 
in the microscope, in which the sudden heating was occasioned 
by an electric spark, which has thus impressed its own image 
on to the glass. The image is entirely made up of minute 
bubbles, and from its form it is clear that the spark was а 
positive one. 

Mr. C. E. S. Phillips exhibited a new type of fibre electro- 
scope. In this electroscope the gold leaf is replaced by a 
fibre of electrically conductive glass which is delicately hinged 
so as to move very readily under the influence of a difference 
of potential. Other details are introduced to render the 
apparatus especially suited for research in radio-activity. An 
electroscope charger was shown, the construction of which is 
"based upon the ease with which celluloid may be electrified 
bv friction, together with its poor insulating property. À 
celluloid rod is rubbed at one end by а tlannel-lined split brass 
tube. The charge so produced slowly spreads to the opposite 
extremity of the rod, and is there utilised. Either a positive 
or negative charge may be obtained with the same instrument. 
A variety of glass which is electrically conductive formed 
another exhibit. The composition of this glass is as follows: 
sodium silicate 32 parts, borax 8 parts, Powell's tlint glass 1°25 
parts. The electrical conductivity is about 500 times as great 
as that of any other glass, and this material is suitable for the 
windows of electrostatic instruments as well as supplying the 
fibres used in the fibre electroscope. 

Mr. W. Duddell gave a demonstration of the suitability of 
the ''musical arc” for producing persistent electrical oscilla- 
tions, and used a sort of miniature organ to give audible 
evidence of the ease with which the frequency of the oscillations 
could be varied. А direct-current arc is shunted with a circuit 
consisting of a condenser and a self-induction in series. The 
frequency of the oscillations can be varied by altering either 
the capacity or the self-induction in the shunt circuit. Oscaillo- 
graph records exhibited showed the variations in the potentia! 
difference and current when the oscillations are produced. 

Messrs. Johnson, Matthey and Co. had an exhibit of 
crucibles, dishes, &c., of malleable iridium and rhodium; also 
a variety of articles manufactured from pure fused silica, 
almost transparent, and of good symmetry. 

Among other exhibits were some enlarged photographs by 
the Hon. C. A. Parsons of diamonds obtained from pure 
iron heated in a carbon crucible in an electric furnace and 
rapidly cooled: and Mr. L. Brennan exhibited a working model 
of his mono-railway. 


BRITISH ELECTRIC TRACTION COMPANY'S 
REPORT 


HE report of the directors of the British Electric Traction 

Co. for the year ended March 3156, 1907, states that the net 
profit, after reserving £25,000 against depreciation of under- 
takings worked by the conipany, buildings and freehold land, 
doubtful debts, and expenditure on undertakings not proceeded 
with, 1s £207,462 Os. 3d. This includes £17,136 8s. 2d. brought 
forward from last year, and also £41,968 4s. 5d., being one-half 
of the remaining profits on the Bombay undertaking. Interest 
on 5 per cent. perpetual debenture stock, and the 44 per cent. 
second debenture stock for the year, and a 6 per cent dividend 
on the preference shares, leaves a balance to be carried forward 
to next account of £15,115 Os. 9d. The subscribed share and 
debenture capital remains the same as at March 31st, 1906. 
viz., £1,595.010 in ordinary shares of £10 each, £1,614.370 in 
6 per cent. cumulative preference shares of £10 each, £1,473,653 
in 5 per cent. perpetual debenture stock, £528.956 in 4j per 
cent. second debenture stock, making a total of £4.949,969. The 
vield upon investments for the vear has been £152,925, equal 
to 42 per cent. on £3,275,364., the cost of the investments which 
are revenue earning. This is an increase of £9.275 upon the 
preceding year, notwithstanding that the Brush Company, which 
gave a return of £13,711 for 1905, has paid no dividend for the 
past vear. During the year investments of the cost value of 
£135.720, upon which no return was earned in 1905-6. have 
become remunerative. On the other hand. the list of unre- 
munerative investments has been increased by shares of the cost 
value of £405.052. Of the latter amount the Brush Company 
represents £219.957, and the balance includes South Metropoli- 
tan, £136.297, and Jarrow, £32.110. the lines of these companies 
having only recently been completed. Apart from these, the 
investments added to the unremunerative list represent a cost 
of only £16.688. 'The majority of the associated companies 
show increased profits for the past year, but the dividends paid 


т 


by these companies have not been correspondingly increased, 
larger amounts having been placed to reserve or written off 
for depreciation. It should be borne in mind that in some cases 
there have been additions to capital accounts or increased rentals 
payable to local authorities and other like considerations affecting 
the net profits for the time being. ‘The total gross profits of 
the associated companies, after debiting expenses, but before 
charging interest on capital or loans or rental of leased lines 
were £464,204 in 1905, and £539,455 in 1906. The following 
table shows the reduction of fares which has taken place on 
the lines worked by the associated companies during the past 
six years from causes mainly beyond the companies’ control, and 
notwithstanding that with electric traction the fare stages have 
been extended, the speed has been increased, and the general 
services have been markedly improved, while the capital expen- 
diture has been considerably increased. 


Receipts. Average fare 

Passengers. & per pas-enger. 
1901  .. E 97,671,747 563, 360 1:38d. 
1909  .. voe 170,340,465 922,635 1:30d 
1903 .. .. 219,714,189 1,162,005 1:274. 
1904  ... dus 242,640,521 1,264,061 1:25d. 
1905  ... uas 278,404,026 1,431,654 ] 23d. 
1900  .. .. 901,835,724 1,535,976 l 22d. 


The reduction of ‘16 of a penny per passenger represents a 
sum of £201,225 on the number of passengers carried last vear 
by the associated companies. The directors are considering 
means for resisting the constant demand for reduction oi fares, 
and for obtaining an augmentation in cases where the service 
is unremunerative and the local circumstances permit. 

The report of the Auckland Company shows increases both in 
the number of passengers carried, and in the average receipts 
per passenger, while the expenditure per passenger has fallen. 
To meet increasing traffic further cars and plant are to be 
ordered, and the Board have decided to take in hand the con- 
struction of some extensions. The capital required for carrving 
ont these works has been raised in New Zealand. The report 
of the Birmingham and Midland Company shows that notwith- 
standing that several important lines reverted to the Corporation 
of Birmingham at June 30th. 1906, the company has been able 
to earn an increased profit. The report of the Bombay Company 
for the past year has not yet been issued, but the directors are 
informed that some of the lines were opened for working by 
electric traction during the past month with satisfactory results. 
The business of electricity supply at Bombay is also developing 
satisfactorily, and altogether the prospects of the Bombay Com- 
pany are very promising. The report of the Brush Company for 
the past year shows that the profits available for distribution 
were £41,954, as against £52,863 for the preceding year. The 
reduction of profit, notwithstanding an increased volume of 
business, is mainly attributed to a strike of some of the em- 
plovees, and to the severe competition in the electrical manu- 
facturing industry in this country. The report of the Metro- 
politan Electric Tramways shows the continued progress of this 
large and important undertaking, which, at December Slst, 
1906, was working over 29 miles of tramways in North London, 
and owns all the issued shares of the North Metropolitan Electric 
Power Supply Company, which company is supplying electricity 
in bulk in a large and important area. The business of power 
supply is developing satisfactorily. The lines of the South 
Metropolitan Company were opened for tratlc during the past 
year, and the directors anticipate satisfactory results from the 
working during the current year. The reports of the other 
companies do not call for special comment. Most of the items 
in management and general expenses show reductions upon those 
of the preceding vear. The total is £48.689, as compared with 
£54,467 in 1905.6, £61.436 in 1904-5, and £82,095 in 1905.4. 
The directors regret that they are not able to recommend the 
payment of a dividend on the ordinary shares for the past vear. 
Owing to the stringency of the money market, and to the dis- 
couragement of electrical enterprise in this country, the profits 
earned during the past year from sources other than invest- 
ments have been small. "The inadequacy of the profits on the 
working of tramways is due mainly to the action during the 
past few vears of municipal authorities, which has caused ап 
increase of capita! expenditure, while reducing the revenues and 
otherwise prejudicially affecting the enterprise and profits of 
companies. In the manufacturing departments, exposed as this 
industry is to the free importation of manufactures from 
abroad, a large increase of work has been accompanied by further 
reduction in prices, as is evidenced by the report of the Brush 
Company, so that less net profit has been earned. The directors 
hope that these aspects of the general conditions of the industrv 
in this country will receive the attention which thev demand. 
The directors have pleasure in stating that the Richt Hon. Н. О. 
Arnold-Foster, M.P., and Mr. P. D. Tuckett will join the 
Board of Directors. 


Engineering Standards Committee.—The British Standards 
specification for material used in the construction of railway 
rolling stock (report No. 24) has been revised. and will shortly 
be available, while modifications have been made in the report 
with regard to the dimensions of test pieces for locomotive and 
carriage axles, and the specification for steel castings. 
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THE TWELFTH ANNUAL CONVENTION OF THE INCORPORATED 
MUNICIPAL ELECTRICAL ASSOCIATION AT SHEFFIELD 


HE 1907 Convention of the Incorporated Muni- 

cipal Electrical Association was opened in Sheffield 
on Tuesday, when some 300 members and visitors were 
welcomed at the Town Hall by the Rt. Hon. the Lerd 
Mayor (Alderman R. Styring). 

THe Lorp Mayor, in extending the welcome of the Sheffield 
Corporation to the Association, said that the part which 
electricity now played in our daily lives could never have 
been anticipated by the pioneers of electrical supply. One of 
its latest applications was in the manufacture of steel, and he 
supposed that before very long Shettield would be making its 
steel by electrical means. Matters, he said, were moving very 
rapidly in this direction at the present moment, and unless 
Shettield was prepared to be left behind in the race, means 
would have to be devised for the introduction of electrical 
steel manufacture there. Already there were large installations 
for this purpose in Sweden. Dealing with municipal electricity 
supply, the Lord Mayor said that the Shettield undertaking was 
handicapped in that it had to be carried on against a gas 
company which was able to supply, under peculiarly favourable 
circumstances, at ls. 2d. to 15. 4d. per thousand cubic feet. 
He knew of no other place in the United Kingdom where this 
was possible, although he could not complain, for the citizens 
ot Shetheld received the benefit. At the same time, in spite 
of these unfavourable conditions, the Corporation electrical 
undertaking, under the management of Mr. S. E. Fedden, the 
Association's president, had made striking advances, for there 
were connected to the main 7,000 h.p. in motors alone, and 
here he gave a word of warning to those visiting the Neepsend 
power station of the Corporation, and that was that this 
stat.on had been laid out, not so much with a view to the 
present necessities, as to the demands which it was expected 
would be put upon the station in the near future. They were 
laying their plans broad and deep, and had no fear that when 
the time came that policy would be justified. 

Mr. Frppex having proposed a vote of thanks to the 
L rd Mayor, the latter replied that, as gratitude was a lively 
anticipation of favours to come, the Association was taking 
а good deal on trust in proposing a vote of thanks to him at 


this early stage in the proceedings. It may here be pointed 
out, however, that the Corporation is making very special efforts 
to make the visit of the Association to Sheflield as interesting 
and enjoyable as possible, a Special Committee having been 
formed for this purpose. 


Mr. 5. E. Fedden, the Chief Electrical Engineer to 
the Sheffield Corporation, then delivered his Presi- 
dential address, which is given below. 


ALDERMAN G. Pearson (Bristol) proposed the vote of 
thanks, and said he was in agreement with the general lines of 
the policy laid down in the address. It was noteworthy 
fact that Shettield was supplied with gas cheaper than any 
other town in the United Kingdom, and to this extent Mr. 
Fedden was handicapped. He was also handicapped by the 
fact that the capital account was still swollen as the result of 
having to purchase a pioneer company. Notwithstanding this, 
however, Mr. Fedden need have no fear for the future, to 
judge by the results up to date. 

ALDERMAN Bruce (Sunderland) seconded the vote of thanks, 
and on the question of advertising believed the best advertise- 
ment was to cheapen the price. He also endorsed the views 
expressed in the address as to the continuity of otlice, both of 
chairmen of committees and engineers. 

The meeting heartily responded to the vote of thanks. Later 
on Mr. R. Acland’s paper on ''Extension of Electricity 
Supply to Outlying Districts" was read and discussed. We 
also give this below. 


In the afternoon, special cars conveved the mem- 


‚ bers to the River Don Works of Messrs. Vickers, Sons, 


and Maxim, who, by the way, requested that no repre- 
sentatives of other manufacturing or contracting firms 
should present themselves for admission. 

The reception and dance given in the evening by the 
Lord Mayor and Lady Mayoress was very well 
attended, and was in every way a most successful 
function. 


Presidential Address - 


When in June last your Council elected me to be President 
of this Association, I stated then how deeply I appreciated 
the honour which you had done me, and how thoroughly I 
realised the great responsibilities and important duties attach- 
ing to such a position. These responsibilities are growing more 
important year by year as your Association—which comprises 
amongst its members most of the chief municipal electrical en- 
gineers and electric light committees in the United Kingdom— 
is now becoming more and more recognised as an authority whose 
voice must be listened to, and vour President and Council have 
to task themselves very seriously in order to perform the many 
duties embraced in the management and development of your 
Association. It appears to me to be getting more difficult year 
by vear to prepare matter for a presidential address which shall 
contain anything novel and instructive without embodying 
subjects which have already been treated by presidents of 
kindred associations and their many branches. I found it difh- 
cult to select any particular subject on which to base my address 


unless I dealt with a technical matter, as was my original. 


intention, when T had thought of placing before you a brief 
description of the means which are being adopted in Shettield 
to overcome some difficulties in the distribution of alternating 
current in large mixed lighting and power systems. However, 
the desire to bring before you certain points of wider and more 
general importance to our members and the communities for 
which we work, led me to hand over to а member of my staff, 
Mr. Cridge, the task of elaborating and putting before you some 
of our technical problems and the attempted solutions in the 
form of a paper, which will, I trust, evoke a discussion worthy 
of the care and attention which he has devoted to its prepara- 
tion. 


ASSOCIATION’S UTILITY. 


First of all, I wish to say that I do not think the present 
and future importance of this Association and the good work 
which it has in the past accomplished and is now carrying 
out are sufliciently appreciated either by the engineers or com- 
mittees of corporation departments. I wish to impress upon 
the minds of such that a great deal of work is being quietly 
carried on. Our Association has been able to effect improve- 
ments in various matters touching the electrical industry from 
the municipal electrical engineer's point of view and to remove 


difficulties and grievances which would have been well nigh im- 
possible by individual effort. The fact that the members of the 
Council belong to the principal cities of the United Kingdom 
entails upon them a good deal of travelling to attend com- 
mittees and the sacrifice of much of their leisure, the meetings 
being held from 9.30 a.m. to 1 or 2 p.m. Saturday, which 18 
the only day on which we can rely upon getting together a fair 
gathering of the busy men of which the Council consists. The 
meetings are held in different cities, but most frequently in 
London, and I estimate that the distance travelled by the four- 
teen members and myself from our respective homes to the 
metropolis and back is over 6,000 miles on each occasion. As 
meetings are held eight to ten times during the year, it follows 
that some self-sacrifice and enthusiasm must be credited to those 
who act upon the Council of the Association. 


THe STATUS OF THE MUNICIPAL ENGINEER. 


We can all look with satisfaction to the decided improve- 
ment which has taken place in the status of the municipal 
engineer. Our position has become more stable, and if some 
of the mystery which I believe surrounded us in the early days 
has disappeared, it is now realised that the successful public 
supply of electrical energy is an undertaking to which the best 
class of technical and business men may entirely devote them- 
selves and achieve results fully justifying a generous scale of 
remuneration and the fullest confidence on the part of the 
directing committee. The question of salary in the case of 
chief officials is one which seems always to arouse a great deal 
of discussion. Everyone interested in local government seeks 
economical working, and sees in the amount of а man's salary 
an item of expenditure which he frequently understands better 
than the estimates for works to be carried through under that 
man's supervision, although he probably realises that the clear- 
ness or otherwise of an officials judgment may make a con- 
siderable difference to the benefits to be obtained from the 
large expenditure which he is called upon from time to time to 
approve of. But there is another and more serious question 
upon which I wish particularly to make a few remarks. There 
is а feeling in the minds of many that it is not well for the 
control of so many public utilities to fall in the hands of officials. 
This feeling is well illustrated bv the following, which I quote 
from a powerful and deservedly popular newspaper of more 
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than local influence, the Shefield Daily Telegraph. Commenting 
upon last year’s salary increase list the writer said :— 

"Municipalism is creating a bureaucracy which in the long 
run is inevitably a bulwark against advancement, progress, and 
individual liberty. It is evolving a class of expert, highly-paid 
officials, into whose hands the real reins of government must 
inevitably fall. The constantly changing succession of amateur 
administrators, which the principle of popular election pro- 
vides, can only follow with more or less humility the dictates 
of the real powers.” ; : 

I cannot agree with this statement in any way; the increase 
in the number and importance of municipal ofticials is only a 
consequence of the increased scope of Corporation activities, 
which has at least the sanction of the electorate, and in the 
newer branches of Corporation work men frequently enter its 
ranks from private business, and again leave it for the often 
superior inducements of service with a private firm. That as a 
body these men are bureaucratic I deny. They often have no 
monopoly to administer, but must compete with private trades 
having greater liberty of action, and can only succeed by giving 
the best possible service to the public, unhampered by any 
restrictions beyond those essential to the equal and fair treat- 
ment of every member of the community. The view taken by 
different parties on the intluence and remuneration of public 
officials depends, of course, to a large extent upon their attitude 
towards the principle of municipal t-ading. And those who 
favour it, or have at least given attention to the subject, realise 
that the magnitude of the various undertakings controlled by 
municipalities to-day calls for the keen supervision and directing 
initiative which characterises the management of the best class 
of private business, and the salaries for which, at first sight 
considerable, may easily prove to be the best of investments 
and yield a good return in a satisfactory and economical service. 

THE TREATMENT OF THE MUNICIPAL ENGINEER. 

The treatment of the engineer by his committee is a subject 
which I approach with certain diftidence, because during the 
whole of the period I have been in municipal employ I have 
received the utmost consideration, courtesy, and support from 
` those members of the Council who have had the direction of my 
department. Unfortunately, however, this is not always the 
case, and instances are on record where municipal engineers 
have been placed in ignominious positions because of the un- 
necessary interference of committees with the technical details 
of the undertaking. It cannot be expected that the average 
committeeman can often be in a position to decide matters of a 
technical nature, and after giving the fullest consideration te 
the question of general policy and expenditure advanced by the 
managing engineer, it is far better that all technical and detailed 
matters should be left in the hands of the man who has spent 
years in acquiring knowledge and experience of this work. The 
broad questions of general policy and the commercial develop- 
ment of the undertaking are matters worthy of the close atten- 
tion and deliberation of committeemen, and in this direction 
some of them have notably advanced the interests of their 
departments and the electrical industry generally. 

THE CONTINUITY OF CHAIRMEN. 

Whilst on this subject, I should like to make a few remarks 
with regard to the decision of the Council of one of the largest 
municipalities in the United Kingdom whereby it is decreed 
that a member of the Corporation cannot hold office as chair- 
man of a committee for a longer period than three years. In 
my opinion the continuity of the chairman and principal mem- 
bers of committees is essential to the successful development 
and well-being of the department, particularly so in the case 
of an electric supply, where the intricacies of working cannot 
be grasped in a short time, but can only be gained gradually 
by actual experience. Therefore it may happen that at the 
time when a chairman is compelled to relinquish his office he has 
become fully capable of efficiently guiding and controlling the 
electrical enterprise of the Corporation, which would, by reason 
of its complexity, be left entirely to the official in charge 
unless the principal members of the controlling committee were 
prepared to devote some time and attention to mastering the 
principles which underlie its successful working. The advo- 
cates of the ‘‘short-period”’ policy would probably say that the 
control of the department does not rest with the chairman, but 
is in the hands of the committee. But as a matter of fact the 
committee is largely guided Ьу its chairman and those members 
who act as chairmen of sub-committees, for the simple reason 
that by virtue of their offices they have familiarised themselves 
with the details of the administration of the department іп 
а much greater degree than the other members of the committee 
are able to, and are, therefore, better able to explain matters 
relating to the working of the department and advise the com- 
mittee accordingly. Under existing arrangements there is 
always the risk that the policy of the department may be 
interrupted by a change of party in power, and although it does 


` пої necessarily follow that the installation of a new chairman 


denotes a discontinuance of the policy adopted, yet it may 
often react unfavourably upon the undertaking, inasmuch as 
the change will generally necessitate a considerable amount of 
work on the part of the engineer in order to put the new 
committee properly in possession of information which 15 
essential to their appreciation of his schemes and requests. 


THE CONTINUITY OF THE ENGINEER. 


If a short period of office is wrong in the case of the chair- 
man, how much more so is it with the managing engineer, and 
in this direction I note with satisfaction a great change in 
recent years. We all remember the shift man who was always 
shifting, and the chief engineers who came, and stayed a little, 
and moved on and frequently upwards in their continuous 
pursuit of wider experience. Increased knowledge, and the 
greater facilities for communicating it now afforded by the 
technical press and such associations as our own, have changed 
all this, and to-day an engineer can often find enough scope 
for his activities in the rapid development of some particular 
undertaking, and I am sure the industry and the individual 
departments are gainers by the change, for the prospect of 
a long tenure has a steadying effect upon a man’s work and 
policy, and promotes a feeling of security among the rank 
and file of the staff. It must not, however, be thought that 
I recommend too great a devotion to any particular berth 
on the part of the young men. On the contrary, I consider 
that after completion of the pupilage or apprenticeship or 
whatever probationary time he has spent in finding out what 
he wants to learn, the young engineer should take the earliest 
opportunity of getting experience in other parts of the country 
or abroad, for as years pass it becomes more difficult to make 
such changes without sacrifices of salary or social ties, and in 
later life when money is an object and more important positions 
are to be sought, these early experiences will generally bear 
fruit in attributes of character and personality of the greatest 
value to a leader, and an appreciation of the futility of any 
dogmatic attitude towards technical problems, qualities not 
often found in those whose early experience, although perhaps 
deep, is possibly narrow with regard to places and реор1е. 
Division ок MANAGEMENT IN ELECTRICAL SUPPLY DEPARTMENTS. 

А question which has been the subject of some discussion 
is the division of the management of an electric supply business 
into two departments—an engineering and a commercial—and 
although the circumstances vary to some extent with local 
conditions and the relative proportion which the engineering 
side bears to the commercial in different undertakings, vet I 
am of the opinion that generallv such a business as ours 
should be under the control of an engineer who is qualified bv 
temperament, education, and experience to watch and foster its 
commercial development whilst well able to carry forward the 
engineering work and deal with the various problems of supply. 
Such а man would realise that no engineering success could 
be considered complete until time had testified to its thorough 
public utility and the financial soundness of its results. It 
has been stated that few, if any, men can be found to possess 
those qualifications, but I do not think that is so. They are 
sufficiently numerous in the other great branches of the engineer- 
ing profession, and I have no doubt that time will add to the 
number of those who have been so conspicuously successíul 
with our own larger undertakings. It must be borne in mind 
that the development of electrical engineering has led to so 
much specialisation on the part of manufacturers of machinery 
and apparatus that it is no longer necessary or possible for 
the purchasing engineer to be an expert in the design of all 
the machines he uses; а sound engineering training and the 
assistance of men who have had considerable experience in 
their own different branches of electricity supply work will 
enable him to expend capital to the best advantage, and 
design the whole of his system with a unity of object which 
would hardly be attainable by a man who had not been 
trained to regard the business from the broad standpoint of 
a reliable and cheap service with sound, if not highlv profitable, 
financial results. Further, I would urge that the whole business 
of the supply department should be carried out by the engineer 
manager. ‘There have been some attempts to combine certain 
duties, such as account collecting, with the rates and other 
demands made from the borough treasurer's office. This, at 
first sight, possesses certain advantages, but very little experi- 
ence goes to prove it a dangerous policy, because the electricity 
department holds no real monopoly and has all to gain by 
keeping in close touch with its consumers, meeting their 
complaints promptly, and taking care to give them the feeling 
that it is ever ready to assist them to get actual value for 
the moneys paid, and not force them to pay whether pleased 
or not in the automatic and impersonal manner which we 
associate with rate collecting. 
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Loca, GOVERNMENT BOARD PROCEDURE. 


During the year a good deal of attention has been drawn to 
the action of the Local Government Board with regard to 
loans for extension work. It is not an easy matter to prepare 
close estimates for work to be carried out ovér a number of 
years, because of the fluctuations in cost of material and labour, 
and because it becomes frequently sound policy to change details 
of a scheme as it progresses. It is therefore necessary to be 
somewhat liberal in estimating for some of our work, with the 
result that when the inquiry takes place the engineer may be 
subjected to a searching cross-examination on almost every 
detail of his past and future estimates, many items in. which 
should be looked upon as. provisional sums for use at his 
discretion. Recently it has been the practice of the Board 
to sanction loans for specific purposes only, which is very 
unsatisfactory from the engineer's standpoint, and unfavourable 
to the electric supply department. For example, a firm may 
decide to build new works and apply to the Corporation for a 
supply of power, probably at some distance from the nearest 
mains. This extension will involve an unlooked-for expendi- 
ture on cables, and most likely plant to meet the demand. 
Under existing conditions money could not be spent in this 
way; in fact, nothing could be done until a loan had been 
specially sanctioned by the Local Government Board, which 
would entail a long delay. Naturally the firm will not wait 
indefinitely, and will probably either put in another form of 
power, or instal their own electrical plant. Consequently a 
valuable customer may be lost to the electric supply department, 
whereas if municipal authorities were empowered to proceed 
with such extensions as and when called upon, and to pay 
for the additional plant out of a floating or provisional loan 
to be accounted for afterwards, it is conceivable that in many 
cases valuable business could be secured. Again, the Local 
Government Board has a condition which insists on charging to 
revenue account the wages paid to permanent workmen and 
officials engaged оп work rightly chargeable to capital. It 
15 contended by them that if employees are engaged specially 
to carry out extension work, and are discharged on the comple- 
tion of such work, their wages may be charged to capital, but 
if after the completion of such work they continue to be 
emploved, the whole of their wages must be charged against 
revenue. The effect of this 1s to discourage the direct employ- 
ment of labour and to force municipalities to place in the hands 
of private contractors works which can frequently be done 
better and more cheaply by themselves, aithough it does not 
appear that this result is realised or desired by the Local 
Government Board. All municipal departments of any size 
are obliged to keep a staff of jointers and labourers for cable 
work. It would not, however, be practicable to employ distinct 
gangs of men on capital and revenue works. I contend that 
engineers should be allowed to analyse the wages paid to their 
staffs and debit the proper proportions of capital and revenue 
accounts in acccrdance with the nature of the work carried 
out. By doing this the cost of capital works is often less 
than it would be if a private contractor were employed, and 
the cost of maintenance work is also benefited by the greater 
continuity of employment which can be given to workmen 
through carrying out everything with directly employed labour. 


RESERVE FUND. 


The number of us who have had the pleasure of contributing 
to the relief of the rates from out of our hard-earned profits 
is, I fear, quite.small, but that is not necessarily a reproach, 
for ıt must be remembered that in the case of paying concerns 
the general ratepayer has not contributed anything bevond 
the security of the rates, and should hardly be benefited at 
the expense of the direct user of electricity. After a suitable 
reserve fund has been accumulated to deal with premature 
antiquation of .plant and unforeseen expenses, any surplus 
micht be devoted to the benefit of the non-direct consumer hy 
extension of network and street lighting, and to the benefit 
of the direct consumer by reduced tariff. 


ADVERTISING. 


A new feature of electric supply work. Until quite recently 
electric supply undertakings did little or no advertising in the 
ordinary. sense of the word. In the early davs of electric 
lighting, as soon as the service became reasonably reliable in 
the large towns, there was no lack of demand from public 
buildings and the better class of business and private houses, 
where the advantages of electricity as an illuminant against 
those of its then very imperfect rivals far outweighed considera- 
tions of cost. The engineers of that dav were concerned with 
a host of technical problems which needed solution before the 
public supply of electrical energy could he developed freely, 
and had no leisure and little inclination to tackle the unaccus- 


tomed task of creating a demand for their commodity. So, 
for a long time, they were content with the return which 
the unworked ground: provided. But the change in methods 
of business and living, calling every year for greater artificial 
comforts and mechanical aids, stimulated ‘invention, and 
rendered it possible to extend greatly the scope of electrical 
work, and made it necessary to reduce the price of electrical 
energy in order to meet the competition of other sources of 
light and power to such low figures as could be only realised 
by production on a large scale. No longer then could the 
unstimulated demand of a supply area sutlice for prosperity, 
but cultivation must be resorted to, and the desire to remind 
you of the natural laws which apply to such a condition of 
working must be my excuse for speaking at some length upon 
a subject which I am sure has engaged much of your attention 
of late. The first consumers are obtained with little or no 
difficulty ; after a time the rate of increase of connections falls 
to a low value, perhaps almost balanced by a few disconnections 
which are unavoidable. Here is the occasion for energetic 
effort; canvassing, price reduction-—direct or  indirect—and 
missionary work among the next circle of possible users. Once 
more we go ahead and secure new business, but every kilowatt 
connected this time has cost something to secure. Soon a 
steady condition is again 1jeached. To move forward once 
more renewed effort is required; more educating of the public; 
fresh adaptations of electricity ; special terms and concessions 
must be made to get us moving into the next larger circle of 
demand, and again every kilowatt has cost money and more 
money to obtain than in the preceding case. The inference is, 
that we can reach some marginal stage where the cost of 
securing à consumer would be equal to or greater than the 
benefit to be derived from him. Can we not approach this 
problem in our own way as we have so many others in the 
past, and however commercial we become by the decree of 
modern conditions, yet keep our enterprises free from the 
taint of mere huckstering?  Aiter all, the object in view is 
to ensure that every likely consumer shall become acquainted 
with the possibilities of our supply in relation to his business, 
pleasure, or home life, and that such information shall certainly 
reach him without any effort on his part. The safest and 
most eflicient means of securing this result is by demonstra- 
tion in the form of press records of work done, showroom 
displays, exhibitions, and the loan of apparatus on approval, 
and although this method may involve considerable outlay, I 
think the return would be immeasurably greater than upon 
any extensive scheme of general advertising alone; moreover, 
such means inspire confidence and avoid the possibility of 
creating an exaggerated impression, or overstating any par- 
ticular claim. Apart from considerations of business morality, 
this is a most important point, where the investment by the 
consumer in electrical apparatus is not the end but only the 
commencement of continuous business relations, which сап 
only be satisfactorv and react favourably on the undertaking 
when the results are at least equal to the expectations of the 
purchaser. 
THE ABOLITION OF METERS. 


The possibility of doing away with electricity meters seems 
to have a fascination for many minds, and often one hears it 
remarked that electricity should be supplied like water, some 
charge being made based upon the value of the user's premises 
and the capacity of the consuming apparatus fitted therein. 
Our own costs are largely made up of fixed charges, but in the 
case of a public water supply l presume it is still more so, 
capital charges enormously outweighing running expenditure 
and so making waste and excessive consumption of less rela- 
tive importance than it would prove to be in the case of 
electricity. But the most important distinction lies in the 
fact that there is so very little temptation to exceed a certain 
average consumption of water per individual. In spite of 
amateur gardeners and photographers, when the average man 
has been provided with water for his cooking, bath, and 
household requirements, with perhaps a little. to drink for 
the benefit of his stomach, he has no incentive to use more. 
Water for him has reached its point of “final utility.” in 
the language of the political economist, and further supplies 
would be worse than useless. But a supply of electrical energy 
convertible to so many purposes of use and luxury, or even 
profit-earning, would Бе a great temptation, and in spite of 
restrictive fuses and fittings, I incline to think that we should 
soon see a rising load factor associated with falling profits, 
in contradiction to all experience. It has often been remarked 
in defence of municipal trading in wiring and fittings, that 
chean fittings sell electricity, but I think that without the much 
abused meter we should discover that cheap electricity sold 
fittines, and have to look for our profits in а boom in electric 
heaters and sundries. 
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EXTENSION OF ELECTRICITY SUPPLY TO OUTLYING DisTRICTS 
By R. L. Acland, Borough Electrical Engineer, Chesterfield 


~HE author initiated a discussion on the above subject by 
‘| the following paper, describing a particular problem that 
arose in his district, the manner in which he dealt with it, and 
the results obtained after twelve months’ working. 

The lighting network of a small town, of which the growth 
was somewhat slow, was naturally cut fine on the outskirts, and 
when a demand arose for a considerable supply in a small, 
compact area some 14 miles beyond the edge of the existing 
network, and 25 miles from the power-house, the question was 
how to deal with it in the most all-round economical manner, 
that is, combining a small capital expenditure with low working 
costs. It was considered that the requirements of the district 
would be supplied for the present by 50 kw., and, taking this 
figure as a basis, a comparison of the various systems was made, 
in order to arrive at the one which seemed to conform most to 
the above requirements. 
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Fic, 1.—SPECIAL FEEDER PILLAR CONTAINING CIRCUIT BREAKERS. 

High-tension transmission from the power-house 24 miles dis- 
tant would have involved rotary converters, static transformers, 
and special switchgear at either end, with an enlargement of 
the main power-house at one end and special buildings at the 
other, to accommodate the necessary plant, whether the supply 
given was alternating or direct, in addition to 24 miles of 
high-tension cable, half of which would have been drawn into 
the existing ducts, and the remainder laid solid. 

An extension of the existing low-tension system was out of the 
question, even in those palmy days with copper at £75 per 
ton, as the nearest feeding point could not accommodate the 
load, and it would have been necessary to go right back to the 
power-house. 

An ample area of copper had fortunately been laid with the 
tramways, which extended to the district requiring the supply, 
and the full length of line provided for was not ultimately con- 
structed. It was, therefore, considered that the best method 
would be to utilise a portion of this surplus copper, but as the 
hghting would have to run in parallel with the tramway supply, 
the question of taking up the variation in voltage at the far end 
of the traction feeders was the most important one that had to 
be settled. This could be done in one of two ways, either by 
putting down a battery of accumulators, charging it bv a motor 
generator during the day and discharging at night time, or by 
running direct in conjunction with some form of automatic 
voltage regulator. The last-mentioned was the scheme ulti. 
matelv adopted, as a guarantee was received from the makers 
that the regulator would give an automatic regulation within 
] per cent., for a 10 per cent. variation of the voltage on the 


tramway supply above and below normal (namely, from 450 to 
550 volts). 

The capital cost of the various schemes was taken to ke 
approximately as follows 


£ 

Hich-tension transmission with dd supply uut жее ri 
High-tension transmission with A supply ES Y: 
Low-tension transmission from Tet supply  . s.. 9,5900 
Low-tension transmission from traction supply (with ac. 

cumulators) —... aii 1,720 
Low-tension transmission from traction supply direct with 

voltage regulator 24 - on Ts T ET 600 


The cost of the local mains network required is not included 
in any of the above figures, as this would be practically the 
same in each case. . 

A general descrip: on of the apparatus in use is as follows :— 

A 0'4 feeder is taken from the panel on the traction board in 


Fic. 2.—SunB-srATION SWITCHBOARD. 


the power-house (the circuit breaker controlling the feeder being 
wedged up), carried to a point on the route two miles distant, 
and terminated in a feeder pillar containing four 2C0-ampere 
circuit breakers and isolating feeder switches (as shown in 
Fig. 1). For the remaining half-mile a 0°2 cable is taken, ter- 
minating in a second feeder pillar, in which the negative 
connection is also made to the rails, and provision made for 
connecting to the trolley line in the event of a breakdown on the 
feeder supplying the sub-station. From here connection is made 
by underground cable, both poles insulated, to the motor starting 
panel on the sub-station switchboard. 

The sub-station is a plain brick building situated on land 
behind some cottages adjacent to the largest consumer, and 
contains one 75 h.p. motor, direct-coupled to a 50 kw. compound. 
wound generator, space being provided for a second set if 
required in future. The switchboard consists of three panels, 
and, taken in order from left to right as shown in Fig. 2, they 
are :— 


No. 1.—For controlling the motor. Contains circuit breaker, 
ammeter single-pole switch, starting rheostat and watt- 
meter. 

No. 2.—Generator panel. Contains ammeter, double-pole 
switch and fuse, automatic voltage regulator, and shunt 
rheostat for dynamo, and also shunt rheostat for motor. 

No. 3.—For controlling the outgoing feeder. Contains am 
meter, double-pole switch and fuse, wattmeter, and 
recording voltmeter connected across the generator. 


Fig. 5 shows the general arrangement of connections. 
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An all-night suoply is not at present required, so that the 
sub-station is sta. ed up at 6.0 a.m. in the winter, and later in 
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summer, by a man going down. It is his duty to go carefully 
round the brushes, oiling apparatus and voltage regulator, to 
sce that all is in order for an eighteen-hour run, to log the 


—МАР or SYSTEM SHOWING NEW SUB-STATION. 
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From the above remarks it will be seen that the running labour 
costs are small. They amount to about 6s. per week. As the 
current taken by the motor is a kind of steadying load on the 
traction generator, which is run without a battery in parallel, 
the cost of power can be put at a very small figure, 
as the fuel.costs at the power-house are 0:204. per unit 
generated. The only other costs are oil, voltmeter records. 
carbon brushes, and renewal contacts for the regulator, which 
latter amount works out about 8s. per annum. 

The Tirrill regulator, operating on direct current, requires 
somewhat more careful attention (as one has to deal with larger 
currents by working on the main shunt) than it does with 
alternating current, when the regulation is done on the shunt of 
the exciter, as in the Neepsend Power House, Shefteld. 

The operation of the regulator can be traced by reference to 
Fig. 5. 

When starting up, the voltage of the generator is raised by 
hand rheostat to about 210 volts (the supply being at 240), and 
the regulator is then switched in. It immediately short circuits 
all the shunt resistance that has been left in, by the spring 
pulling against the solenoid and closing the contacts, and the 
voltage commences to rise to the maximum of 300 of the 
machine. On reaching the pressure for which the main control 
coil has been set, however, the solenoid overcomes the spring 
tension, and the resistance is again inserted as the contacts 
open and the voltage tends to fall to 210. This operation is 
repeated at high frequency, and the resultant, on the recording 
chart of a voltmeter with the dashpot taken off, is practically a 
straight line at any predetermined pressure for which the spring 
tension on the main coil has been set. 

The only things that require attention are the contacts, and 
neglect of these will cause trouble, and gradual burning of the 
silver tips must be made up for by adjustment to keep them 
the proper distance apart, about rẹ in. The silver must not 
be burnt completely off, and dirt or dust must be kept off the 
contacts. The sparking on the relay contacts is taken up largely 
by condensers placed in multiple across them, but these must be 
assisted by cutting out with the hand rheostat as much of the 
shunt as possible consistent with the regulator having control of 
the maximum rise in voltage, for by this means the burning of 
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Fic. 4.—Recorp PRESSURE WITH AND WITHOUT VOLTAGE APR 


previous day's output, and to take out the recording charts. 

The plant is shut down at 12 p.m. from the traction switchboard 

by opening the switch controlling the feeder supplying the sub- 
To Trolley Wire 
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the contacts will be reduced, also any chance of a flicker on’ the 
lamps with a small load on the generator. Watch these points, 
and one has an ideal switchboard attendant, who, being locked 
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Fic. 5.-—DIAGRAM OF CONNECTIONS. 


up in a glass case, is not subject to the frailties of his human 
competitor. 

The above-described arrangement could, of course, be made 
use of to set some very nice little problems dealing with the 


station. A remote control apparatus was considered for starting 
up from the power-house, but this would probably have led to 
the daily inspection being sometimes neglected, and was in 
consequence abandoned. 
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actual division of costs as between the tramways and lighting 
departments, but it is obvious that if in a small town like 
Chesterfield, where the lighting and tramways are under one 
control, any interworking arrangement can reduce the capital 
expenditure of the combined departments, and thus lessen the 
commitments of the Corporation as a whole, it should most 
certainly be considered. In Chesterfield the tramways are sup- 
plied with current at the switchboard for 114. per unit, which 
price, somewhat lower than the average, is taken to counter- 
balance any use that is made by the lighting department of the 
tramway cables, for running the sub-station and any other motors 
that may be connected. 


DISCUSSION. 


Mr. О. WirKiNsoN (Chief Electrical Engineer, Harrogate) 
said from his own experience he was not surprised at Mr. 
Acland's choice of the Tirrill regulator. This piece of apparatus 
has been introduced on public supply mains, for the first time 
in Harrogate, where he was induced to install it solely because 
he could employ a cheaper generator with greater armature 
reaction and larger drop, which was to be taken care of by the 
regulator. The results had been eminently satisfactory, and 
there was in Harrogate а regulation which he ventured to say 
was surpassed by no other town. In fact, when the Council 
of the Association held one of their meetings in Harrogate, some 
of the members were unkind enough to say that the E.M.F. 
diagram had been drawn with a parallel ruler. Mr. Acland put 
the capital cost of this regulator at £600, but he gathered from 
the paper, by inference, that nothing had been included for 
trunk mains trom the generating station to the feeder pillar for 
the reason that he was supplying such cheap power for traction 
that it was as little as the Tramway Committee could do out 
of gratitude to allow the use of the mains for electric lighting. 
It would be useful as a record, however, to know the proportion 
of the cost of these mains, and to set it down as part of the 
capital outlay on the scheme. If, for instance, Mr. Acland had 
taken 30 amperes as the top load for tramway purposes, and 


10 amperes for the lighting, it was only fair that three-quarters | 


of the capital outlay on mains should be set against the tram- 
way undertaking and one-quarter against the lighting under- 
taking. Special attention was drawn by the author to the 
advisability of attending to the relay contacts of the Tirrill 
regulator. The first regulator supplied at Harrogate was worked 
in conjunction withan American turbo-generator, lent whilst the 
British machine was being built. The American regulator was 
a particularly fine one, and performed its duties wonderfully 
well, but when it was put to work with the British machine, it 
had to be changed for one suitable for the E.M.F. of the exciter 


circuits in the works. Even then there was considerable trouble, . 


and after having tried three regulators, he only got satisfaction 
by taking the spare contacts out of the American regulator and 
putting them into the regulator sent later. He found that the 
contacts were some kind of silver alloy, but he now insisted 
upon platinum contacts, which would, he felt quite sure, be an 
eifective cure for any troubles that might arise. He was dis- 
appointed to find no nd diagrams in the paper, and he 
hoped that Mr. Acland would include some in the Proceedings, 
it possible, of the tramway and lichting circuits taken simultane- 
ously. He congratulated the author upon the clear and concise 
way in which the paper had been put before the meeting. 

Mr. N. L. Pearce (Chief Electrical Engineer, Manchester) 
thought the paper would have been more valuable had it con- 
tained some results of the practical working of the system de- 
scribed. Did the author obtain reliable results from the lighting 
point of view? Не did not know if he had interpreted the 
diagram aright, but it seemed to him that to ensure reliability 
it was necessary to have the main traction generator circuit- 
breaker at the station pinned up in addition to the traction 
feeder circuit-breaker. Ir not—and he presumed that the Ches- 
terfield tramways, in common with the majority of tramway 
systems, suffered from heavy traction shorts at times—if the 
traction circuit-breaker was not pulled by a heavy traction short, 
both supplies would fail. Assuming it was pinned up, and 
therefore neither of the circuit-breakers at the station was open, 
but the sectional breakers in the tramway pillar were open, 
then in the event of a heavy traction short-circuit, the tramway 
supply was shut down, and there was no means of replacing 
the circuit-breakers from the station. Therefore. in either of 
these eventualities there was either delay in the lighting supply 
or else in the traction supply. If Mr. Acland would clear this 
up it would be an advantace. 

Mn. C. О. MirroN (Chief Electrical Engineer, Maidenhead) 
asked the leading engineers to treat the discussion seriously, for 
the question of supplying outlying areas was becomine an acute 
one, especially in connection with small towns. At Maidenhead, 
for instance, the original installation—it being a compact area— 
was, quite naturally under the circumstances, low tension. The 
demand for electricitv, however, had increased more rapidly in 
the area situated from one and a half to two miles from the 
power station. "Therefore, with the origina] cables having been 
cut rather fine, trouble was experienced with the distribution. 
The Corporation later got powers to supply in districts outside 
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the municipal boundary, and he was anxious to get the benefit 
of any experience in dealing with such districts. Could it be done 
by boosting feeders, or with the battery mentioned by Mr. 
Acland, or running at different voltages on the station busbars, 
which latter, however, did not seem to be very practical be- 
cause it meant running a lot ot small machines imefticiently ? 
For districts four or five miles away, there seemed to be nothing 
for it than to instal high-tension alternating-current with ring 
mains and piliar transformers. A scheme of this kind had been 
carried out by Mr. Farrow, of the Windsor Company, to supply 
Slough and Datchet, and it was working very мей. Мг. Farrow 
ran motor alternators from his direct-current station with high- 
tension circular mains, armoured and laid direct, with pillar 
transformers to pick up large supplies on the route. He hopea 
some information would be forthcoming. ‘Chey attended the 
conventions year atter year to learn, but the aiscussiuns very 
often fizzled out with a tew general remarks. More intocma- 
tion on these technical points would be of more value tnan the 
mere monetary considerations mentioned in the Presidential 
address. 

Mr. Н. RicHaRDsoN (Chief Eleotrical Engineer, Dundee) 
thought a arawback of the system at Chesterfield was that no 
ШҮ was available during the night. He spoke teelingly on 
this point, because there were occasions in domestic life when 
electric light during the night-time was very desirable. The 
use of such methods as those described would be advisable in 
the case of a temporary supply, but tor a district in which there 
was likely to be any considerable developmen:, a high-tension 
supply would be much better. 

MR. FRANK AvroN (Chief Electrical Engineer, Lowestoft] 
asked the author whether he had experienced dithculties with 
regulation at those times in the winter when there was a heavy 
tramway traffic. Personally, he did not think the system was 
one which many of them could utilise, for the reason that in 
connection with tramways the capital expenditure was cut so 
very fine that it was impossible to lay down a considerable 
amount of copper which was not immediately required. In his 
own case, the tramway feeders were just sutlicient for the norma! 
tratlic, and when there was a specially heavy traffic, it was 
ditficult to see on the cars at all. 

Mr. A. C. Crams (Chief Electrical Engineer, Croydon) said 
his experience was that tramway feeders were generallv about 
half the capacity they ought to be, and theretore he did not 
think the system could be used on the majority of tramway 
systems. The general trend of the remarks seemed to indicate 
that there was some good in the single-phase system after all. 
At the same time, he agreed as to the good results to be 
achieved with the ‘Tirrill regulator, especially in connection 
with alternating-current supply, when the regulator was a«ting 
on the field of the exciter. 

Ми. Токхвсы, (Chief Electrical Engineer, Tynemouth), re- 
ferring to the use by the author ot a compound wound 
generator with a regulator, said that, although the machines 
would run well at first, if further compound wound generators 
were added, it would be necessary to add equalisers and 
various other things. Although he had run compound wound 
generators for a considerable time on lighting, he believed 
shunt machines could be obtained which would give as good 
results. The question of the protection of the main dynamo 
at the station, as mentioned by Mr. Pearce, was very interest- 
ing. 'lhe reason for the need of this protection was that, as 
а rule, the steam engine was powerful enough to run the 
dynamo to destruction. Throughout all the electricity works 
of the Umted Kingdom it would be found that the steam 
engines were more powerful than the dynamos. Only the 
other day he saw a case in which а modern turbine- 
generator, nominally rated at 3,500 kw., was giving 7.000 kw., 
and still remained extremely economical. So far as the steam 
engine was concerned, he had no doubt that it would have 
given 8,000 kw. or 9,000 kw. From actual experience he knew 
that if a dynamo was made absolutely up to the capacity of 
its prime mover, there was no need for a circuit breaker. 
Circuit breakers on the feeders were suticient Further, the 
extra capacity of the dynamos made very little difference to 
the cost in comparison with the whole; a matter of a few 
shillings per kilowatt. He wished someone would sav some- 
thing about the Thury regulator. He would also like to know 
whether the Tirrill regulator was suitable for large machines 
direct. Ten or fifteen amperes in shunt would be rather large. 
he thought, for the Tirrill regulator. Probably a way to get 
over this would be to put a small exciter on to the shaft of 
the dynamo. Тһе separate excitation of  direct-current 
machines scemed a retrograde step, but he knew it had been 
done on turbines, and he believed it could be done regularlv on 
large machines. There were two advantages in this. One was 
that the regulator could be put upon the exciter. and the other 
was that with a very large variation of voltage, sav, from 
400 to 550, the same result could be obtained under all circum- 
stances, and a third point was that, if it were wanted to com- 
pound up, it seemed possible that one turn on the separate 
exciter would do instead of having a large number of turns on 
the pole. Under these circumstances he believed that the 
separately excited compound wound  direct-current machine 


would be cheaper than a machine with compound winding on 
the poles themselves. р 
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Mr. V. А. Н. McCowen (Chief Electrical Engineer, Salford), 
in reference to the point raised by the last speaker as to the 
Tirrill regulator governing large machines, said that in Salford 
there were some 800 kw. machines controlled by tliese regu- 
lators. The apparatus was arranged to control either of two 
machines, and all the other machines which were shunt wound 
were running in parallel. There had been a little trouble with 
the contacts, but on the whole the thing was working very well 
and giving satisfactory results. | 

Mr. Garton (British Thomson-Houston Co.) said that Mr. 
Wilkinson had advised the use of platinum contacts on all occa- 
sions. But the B.T.-H. Со. had not found this necessary. It 
depended upon the machines in most cases. At times it was 
impossible to get on at all without platinum, but at other times 
silver could be used equally well. In Sheffield they were using 
silver at both stations. He knew of one particular case in 
which it was quite impossible to use silver, but directly 
platinum contacts were used all the troubles were got over. 
At Chesterfield silver contacts were used. Mr. Wilkinson had 
asked for a curve of performance. One had been taken in con- 
nection with the Liverpool-Southport Railway. In this case 
there had been as big a change as from 470 to 680 volts, and 
the Tirrill regulator had been able to keep the voltage within 
1$ per cent. In this case, which was a very extreme one, they 
had had to work on the motor-field rheostat as well as the 
generator-field rheostat at the same voltage. The little extra 
trouble, referred to by several speakers, in keeping the contacts 
clean, he thought, was justified by the improved results. Аё 
Salford platinum contacts were tried, but no improvement was 
met with. In dealing with large direct-current sets, the 
B.T.-H. Co. preferred to put in a small motor-driven exciter to 
separately excite the sets, and then use the exciter-field, which 
was very small and very easy to handle, with the regulator. It 
was rather more expensive to do it that way, but large direct- 
current Tirrill regulators were expensive, and a very large 
number of condensers were necessary to overcome the reacting 
effect of the field. Mr. Turnbull had asked if it were possible 
to deal with ten or fifteen amperes in the shunt. It was. 
The maximum dealt with at 500 volts was 16 amperes, but it 
depended largely upon the design of the machines. With a 
small voltage they could deal with a higher field-current. The 
amount it was possible to break really depended on the capacity 
cf the machine altogether, the voltage and the field-current, 
and also the design of the poles. 

Mn. FEppEN : Can you tell us what conditions govern the use 
of the silver and platinum contacts? 

Mr. Garton said he could not. He had looked into it 
somewhat, and had found that slow speed exciters with a 
large number of turns were generaly the machines upon 
which platinum contacts had to be used. : 

Mr. Е. M. Lone (Chief Electrical Engineer, Norwich) 
asked for figures as to the etticiency of the plant. He said 
that if running expenses were added to the cost of the plant, 
and also something for a proportion of the cost of feeder 
cables, the cost would come out nearly equal to the alternating- 
current supply. He did not think the comparison quite fair 
in the paper. 

Mr. M. Rocerson (Chief Electrical Engineer, Halifax), 
asked if the cables were laid by the tramway or lighting depart- 
ment. If, as he imagined, the tramway department: paid for 
them, Mr. Wilkinson’s suggestion that a proportion of the 
cost should be taken into account could not hold. 

Mn. Н. R. Bernerr (Chief Electrical Engineer, Barrow-in- 
Furness) asked if the system was considered purely on its 
own inerits, or whether any pressure was brought to bear upon 


the Tramways Committee on account of the spare cables being 
in the ground. ljd. per unit for traction current was low; 
by how much per unit had it been reduced ? 

Mr. ACLAND, in reply, said the matter was solely considered 
upon the circumstances of the particular case, and capital 
expenditure was one of the chief items considered. He agreed 
with Mr. Wilkinson that to make the thing absolutely complete 
an allowance should be made for the use of a portion ot the 
traction cables. He would give the exact proportion in the 
Proceedings. He had not put in a chart showing the variation 
in voltage on the tramway teeders because it did not represent 
actually the governing work which had to be done by the 
regulator, for the reason that the armatures of the motor 
generator acted in some measure as a tly-wheel, and the record 
given in the paper showing the regulator in and out of action, 
showed the actual variation which had to be taken up by the 
regulator. This demonstrated that the armatures, in а 
measure, acted as a flywheel on some occasions, and for a 
very short time current was actually returned to the line from 
the motor running as a generator. Therefore, the Tirrill regu- 
lator aid not have to take up the whole of the variations, a 
portion being dealt with by the tlywheel action of the compound 
armatures. 'lhe question of reliability raised by Mr. Pearce was 
dealt with in this manner. The circuit-breaker on the generator 
18 controlled by a time-limit relay, allowing it to operate if the 
short circuit is maintained over 1j to 2 seconds. 1% then went, 
but this could onlv happen with a short on the back of the 
board, or some similarly extreme case. The feeder pillar in 
the street was arranged with a plug at the back of each 
circuit breaker which pressed against bell contacts, and when 
the circuit breaker went out, it rang a large bell on the nearest 
tramway standard. The motormen were instructed, when they 
heard this bell, to put the circuit breaker in. On the smail 
tramway system in Chesterfield this was not found to cause 
any delay. With regard to any faults on the motor generator 
at the sub-station, he admitted certain risks were being run 
with only one machine, but they had been running for twelve 
months in this way satisfactorily, and there were spare arma- 
ture coils, &c., at hand. There was no need for an all-night 
sup“ly in Chesterfield at present. Were it called for, it could 
easily be given, because the tramway generator was only shut 
down from 12.30 to 4.50 in the morning, and for three nights 
a week it was running all night. He would add figures of the 
efficiency of the plant in the Proceedings. With regard to 
trouble on the line during snow, if the tratlic was particularly 
heavy he stationed a man against the feeder pillar during the 
lighting hours, and that had been found to get over all ditti- 
culties. The charge for tramway supply had always been 14d. 
per unit. | 

THE PResIDENT, in proposing a vote of thanks, said the 
discussion had brought out the fact that alternating current 
was stil in the field, although some people seemed to think 
it was dead. In Sheffield it would be impossible to carry the 
load without Tirrill regulators. They had been used for three 
years with very satisfactory results, except that it was neces- 
sary to have a man to watch them. Не did not quite under- 
stand how Mr. Acland ran them for 16 and 18 hours without 
attention, because his experience was that, although they could 
not. at Sheftield, do without the Tirrill regulator, yet the 
regulator could not do without a man, because just at a certain 
time when they wanted to do some regulating, it gave out. 
With regard to the contacts, he thought there must be some 
underlying conditions which the expenence of the B.T.-H. 
Co, would soon find out. At Sheffield they had gone in favour 
of silver altogether. 


SMELTING OF CANADIAN IRON ORES BY THE ELECTRO- 
THERMIC PROCESS 


COMMISSION was appointed by the Canadian Govern- 
ment in December, 1903, to inquire into and investigate 

the different electro-thermic processes, in operation in Europe, 
for the smelting of iron ores and the making of steel. <As 
will be remembered, the results of these investigations were 
published in the form of a report issued in 1904 by the Mines 
Branch of the Interior Department. This report of the 
Commission was a monumental work, and is always referred to 
by anyone studying the subject of electro-thermic iron smelting. 
We have now before us the very valuable and able report 
on the experiments carried out at Sault Ste. Marie, Ontario, 
under the auspices of the Canadian Government. This report, 
which runs into 150 pages, and is profusely illustrated with 
diagrams and plans of the different experimental furnaces 
employed, has been presented by Dr. Eugene Haanel, who has 
superintended the carrying out of the experiments. The report 
contains а detailed statement of the work done and the results 
obtained, of the measurements made, and of the analyses of 


the pig and slags produced, also of the iron ores emploved. 
In experimenting with electro-thermic methods, the chief points 
to be studied were :— 

I. Can magnetite, the chief Canadian ore, which is to some 
extent a conductor, be successfully and economically smelted 
by the electro-thermic process? 

11. Can iron ores with comparatively high sulphur content, 
but containing no manganese, be made into pig iron of market- 
able composition? 

III. Experiments made at Livet with charcoal as a reducing 
agent in place of coke having failed, could the process be so 
modified that charcoal could be substituted for coke? This is 
of especial importance, because charcoal and possibly peat coke 
are home products, whereas coal coke for metallurgical processes 
requires to be imported. 

The settlement of these questions was of such paramount 
importance in order to form a judgment as to the feasibility 
of introducing electric smelting of iron ores as a commercial 
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process in those provinces of Canada which lack coal for metal- 
lurgical coke, but are, on the other hand, well supplied with 
water-power and iron ore deposits, that the Government placed 
15,000 dollars at the disposal of the Mines Branch for carrying 
out these investigations. An agreement was then made with 
Dr. P. Héroult, of La Praz, France, to design the furnace. 

The ores treated were: hematite, several kinds of magnetite, 
roasted pyrrhotite, and titaniferous iron ore from Quebec. 

The electric energy was furnished by one phase of a three- 
phase 400-kw., 30-cycle, 2,400-volt alternating-current generator, 
which was belted to a 306-h.p., 500-volt, direct-current motor, 
the plant being placed at some distance from the furnace house. 

A current of 2,200 volts was delivered to an oil-cooled 
iransformer of 225-kw. capacity, designed to furnish a current 
at 50 volts to the furnace. The transformer was placed in a 
separate room to the furnace, but was kept as near to it as 
possible. The current from the transformer was led to the 
contact of the furnace, and to the electrode contact by alu- 
minium conductors, consisting of 30 cables 5/8 in. in diameter. 

The furnace, as first designed by Dr. Héroult, was made 
of a jin. thick iron casing, bolted to a bottom plate of cast 
iron 48 in. in diameter. The casing was made in two sections, 
and was strengthened by angle irons bolted together to facilitate 
repairs, the lower section being 37 in., and the upper section 
48 in. high. In order to reduce the inductance as much as 
possible, the lines of magnetic force in the iron casing were 
prevented from closing by the replacement of a vertical strip 


square cross-section, 16 by 16 in. by 6 ft. long. One end of 
the electrode was planed to fit into the steel shoe D (see 
Fig. 2), and Held in position by means of wedges. The steel 
shoe was riveted to tour copper plates, two of them being 
strengthened on top with steel plates, and carrying a pulley. 
A pipe, К, was put in the electrode holder in order to 
produce a current of air to cool it. This constructiorm 
of electrode holder was adopted in the expectation that it 
would permit the electrode to go down into the charge until 
it was almost all consumed, and only a small stump left. 
The aluminium block into which the cables constituting the 
conductor were cast was bolted to one of the copper plates. 
The overhead work for the furnace consisted of two beams 
provided with light rails, and a movable truck with two 
pulleys. The electrode with its holder was supported by a 
chain passing under the pulley on top of the holder, апа 
over the pulleys on the truck, one end of the chain being 
fastened to the wall, and the other passing over a winch, 
operated by a worm and worm-wheel. When exchanging :he 
electrode, the truck was pulled over in front of the furnace, the 
cables to the electrode holder being of sufficient length to permit 
such movements. 

The experimental part of the work was carried cut as 
follows :— The raw material was first passed through the crvsher 
which delivered a product about 3-1п. diameter. The ore, 
carbon, and fluxes were then weighed, mixed by hand, and 
delivered at first to the elevator, and later charged direct into 
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Fic. 1.—Secrion or EXPERIMENTAL ELECTRIC SMELTING PLANT at SAULT STE. MARIE, ONTARIO. 


10 in. in width of the casing by a copper plate. So as 
to ensure good contact with the carbon paste rammed into 
the lower part of the furnace, iron rods were cast into the 
bottom plate. In an extension of the bottom plate a copper 
cylinder, P, Fig. 1, was inserted, and tormed the contact 
with the aluminium block into which the aluminium cables 
constituting the conductor were cast. This block was pressed 
against the copper cylinder by means of a bolt. 

When the furnace was worked, the contact in the bottom 
plate proved not to be satisfactory, and was therefore changed. 
The copper cylinder was removed, and a new copper piece, O, 
provided with a flanged-on top, was inserted in its place. A 
number of holes, P, were bored through this flange and into 
the bottom plate of the furnace, and were filled with aluminium ; 
no further changes were made, although even in this form 
there was a loss on the furnace of from j to 1 volt. 

The bottom and also the sides of the crucible were made 
of carbon paste, the lining of the upper part of the furnace 
being made of fire brick. Afterwards, to prevent the current, or 
a portion of the current, from passing through the charge to 
the sides of the crucible, the carbon paste around the crucible 
was cut out, and a brick lining inserted, the inner lining being 
made of magnesite bricks, and the outer one of ordinary fire 
bricks. 

The carbon electrodes, which were manufactured by the 
Héroult process, and imported from Sweden, were prisms of 


the furnace by hand labour. А careful record of the number 
of charges used was kept. Readings of the electrical measuring 
instruments were taken every 30 minutes. In the tables for 
each run (not reproduced here) are given the average figures 
of volts and amperes for the time elapsed between each tapping 
of the iron, also the corresponding weights of slag and iron. 
A sample of each cast and each slag produced was collected 
and analysed. 

Before starting the furnace, it was heated for some hours 
by keeping a low current on it. Whca the furnace was charged, 
air for the combustion of the carbon monoxide produced was 
forced in. Difficulties were met with by the heat generated 
from the combustion of the carbon monoxide causing the 
material] in the upper parts of the furnace to become sticky, 
and, therefore, not to descend into the lower portions of the 
furnace. 

Owing to imperfect contacts, the loss of pressure was from 
3 to 4 volts, e.g., with a pressure of 40 volts on the cables 
the pressure on the furnace was 365 volts. The loss of energy 
owing to this cause seems never to have been eliminated. 

The great value of the report is that all the experiments are 
described, whether they were successful or failures. Anyone 
who now desires to take up the work need not make the same 
failures as were made only to be overcome at Sault Ste. Marie. 
We get, for example, a remark such as the following :— 

“The furnace in this case, lined with bricks, pre- 
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vented the current or part of the same from passing 
through the charge, to the sides of the crucible, the 
whole current being forced through the charge, slag 
and metal to the bottom of the crucible. The resistance 
offered not being great enough for the comparatively high 
voltage employed, necessitated the raising of the electrode. 
In this experiment the height of the furnace was not sufficient, 
and the electrode continued to rise until an arc was established.” 

In one experiment attempts were made to work the furnace 
with a blast of air. But the heat developed by the burning 
carbon monoxide was so great that the charge in the upper part 
of the furnace became fused, and would not descend into the 
crucible. The electrode was rapidly consumed by the oxidising 
action of the blast, and the sheet iron covering the electrode was 
destroyed in a few minutes; further attempts in this direction 
were, therefore, abandoned. 

In Fig. 2, A illustrates the manner in which the electrode is 
fixed into the conducting shoe, and B shows the appearance 
of the electrode after being in use for some time. Data as 
to the consumption of «the electrode are also given. On 
February llth an electrode was put in weighing 920 lb.; it 
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Fic. 2.—DETAILS or ELECTRODE. 


was taken out on February 24th, and the weight was then 
472 lb. The upper portion of the electrode was badly eaten 
away, owing to its not having been protected from the atmo- 
sphere; this loss can, however, be easily avoided.‘ During the 
time this electrode was in use, 42,711 lb. of pig iron were 
produced, the total time of operation being 250i hours. The 
consumption of the electrode per ton of pig iron works out 
to 1785. (In the calculation the part eaten away by atmo- 
spheric oxidation was not taken into account.) 

Whereas in most cases where electric furnace methods have 
been employed in the metallurgy of iron, the process has been 
one of refining or preparing special alloys, the important point 
to accentuate here is that in the Canadian experiments iron 
ores were reduced. 

It was expected that considerable difficulty would be experi- 
enced in the smelting of magnetite, because of its conductivity, 
fear being entertained that with the furnace in use, in which 
the electrode was immersed in the charge, the current would 
disseminate itself laterally from the sides of the electrode 
through the charge. The current at the reducing and fusion 
zone would thus be prevented from attaining sufficient density 
‘to obtain the high temperature required for the reduction and 
fusion. Using charcoal as a reducing agent, this difficulty was 
not experienced, neither was the inductance of the furnace 
increased by the presence of magnetite. 

It was extremely important to ascertain whether charcoal 
without being briquetted with the ore could be used in place 
of coal coke. No difficulty was experienced; in fact, charcoal 


was so admirably adapted as a reducing agent in the electric 
furnace, when crushed to pass a j-inch ring, that coke and 
briquettes of clay and coke were abandoned in all the experi- 
ments with magnetite and roasted pyrrhotite. 

The power-factor of the furnace was found by Mr. Chas. 
Darrall to be 0'919. This high power-factor is due to the 
construction of the furnace casing. Ав the true electric power- 
factor is the apparent electric power multiplied by the power- 
factor, it is evident that an error made in the determination 
of the power-factor which tends to decrease its value will appear 
to decrease the consumption of energy per ton of product. 
At the same time, as the cost of alternate-current generators 
increases with increase of capacity, furnaces with high power- 
factors—which are able to utilise a high percentage of the 
capacity of the generators—will be more economical as regards 
the first cost of the electrical installation. Dr. Haanel considers 
that probably the largest unit which can at present be con- 
structed on the model of the experimental furnace used, will 
not exceed 2,000 h.p. Indeed, a furnace having this capacity 
is now in course of erection at Baird, in California. Certain 
suggestions are also made for improvements in the design of 
future furnaces. 

The Lake Superior Corporation has taken over the Govern- 
ment plant by purchase, and has employed it for the semi- 
commercial production of ferro-nickel pig. The furnace opera- 
tions were left entirely in the hands of the workmen, who 
had been trained during the progress of the Government experi- 
ments. The furnace worked with admirable regularity, the 
adjustment of the electrode requiring hardly any attention, 
and the output was of excellent and uniform quality. Owing 
to the value of the product, the smelting of nickeliferous 
pyrrhotite by the electro-thermic process, as carried out, admits 
of immediate commercial application, without any modification 
of the furnace except increased capacity. 

Dr. Haanel gives the following summary of the results of 
the experiments at Sault Ste. Marie :— 

1. Canadian ores, chiefly magnetites, can be as economically 
smelted as hematites by the electro-thermic process. 

2. Ores of high sulphur content can be made into pig iron 
containing only a few thousandths of a per cent. of sulphur. 

5. The silicon content can be varied as required for the class 
of pig iron to be produced. 

4. Charcoal which can be cheaply produced írom mill refuse 
or wood which could not be otherwise utilised, and peat coke 
can be substituted for coke without being briquetted with the 
ore. 

5. A ferro-nickel pig can be produced practically free from 
sulphur, and of fine quality, from roasted nickeliferous pyrrho- 
tite. 

6. Titaniferous iron ores containing up to 5 per cent. can 
be successfully treated by the electro-thermic process. This 
conclusion is based on an experiment made with an ore contain- 
ing 1782 per cent. of titanic acid, which pig iron of good 
quality. 

Dr. Haanel says that although a blast furnace has certain 
drawbacks, it represents the result of a hundred years' experi- 
ence and inventive skill, and must be pronounced a perfect 
machine, hardly permitting of further developments. If the 
electric furnace, which is yet in its infancy, is able in its present 
state to compete with a blast-furnace under special conditions of 
cheap electrical energy and high price of metallurgical fuel, 
what may we not expect of its performance when all the 
calories available in an electric furnace will have been utilised 
by proper design, as the results of years of experience? 

An appendix to the report describes a number of induction 
furnaces. 


Wireless Telegraphy.—Accordiig «> the Daily Telegraph, the 
action lately brought by the Lodye-Muirhead Wireless and 
General Telegraphy Syndicate, Ltd., against Marconi’s Wireless 
Telegraph Company, Ltd., .for slander of title has been dis- 
missed. 


-Electric Shock Fatalities.—A toolmaker named Herbert Fisher 
(25), of Aston, was killed at Messrs. Brown and Marshall's Car- 
riage Works on the 18th inst. It appears that the deceased was 
engaged in hanging a pipe to the ceiling of а workshop, and for 
this purpose was using a long hook. It is thought that the hook 
came in contact with an electric lamp, which seems to have been 
uncovered. 

At the Metropolitan Railway Carriage and Waggon Company's 
Works, on the 20th inst., a machine traveller named Fisher was 
coupling-up some pneumatic tubes, and accidentally touched the 
frame of an electric lamp with a bar of iron which he held in 
his hand. He received а shock of 1,000 volts and death was 
instantaneous. А verdict of '' Accidental Death" was returned. 
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THE ENGINEERING CONFERENCE 


WEDNESDAY, 


HE proceedings of the Engineering Conference 

for 1907, under the auspices of the Institution of 
Civil Engineering, commenced with a joint meeting of 
all the sections, in the theatre of the Institution’s 
buildings in Great George Street, when Sir ALEXANDER 
В. W. KENNEDY, F.R.S., gave his opening presidential 
uddress. 

THe PRESIDENT said :—The first of these conferences was held 
in 1697—ten years ago—under the presidency of Sir John Wolfe 
Barry. It is sad to notice that among the Sectional Presidents 
in that year were no less than four of our distinguished members 
who have now passed away—Mr. Hayter, Sir Frederick Bram- 
well, Mr. Mansergh, and,Sir Benjamin Baker. The second 
Conference was held under Sir William Preece in 1899, the third 
under Mr. Clarke Hawkshaw in 1905. The Conference which 
opens to-day is therefore the fourth of the series, and I hope 
that it may prove not the least interesting and usetul of them. 

During my year of presidency 1 have tried to emphasise the 
essential catholicity of the aims of our Institution. There were 
days before most of us knew more about the Institution than 
that it existed, and that we hoped in the distant future to 
become members of it. lt may have been that in those days, 
or perhaps somewhat later, one class or another of us con- 
structive people thought a little too much of the importance of 
the sort of work which we particularly happened to be doing, 
and were disposed to be somewhat too exclusive in our classifica- 
tion of civil engineers. But if this were the case, it was cer- 
tainly contrary both to the spirit and to the letter of our 
Charter, which appears to cover in definite words every branch 
of engineering which was in existence at the time when it was 
drafted—1828 : roads, bridges, navigation and docks, harbours 
and lighthouses, marine engineering, machine construction, 
drainage. Railways, naturally, do not appear specifically, but 
no doubt were included prophetically under the heading of 
“Means of Traflic." Electricity was as yet unborn—perhaps we 
may consider that it comes under either ‘‘adaptation of 
machinery ' or ‘‘means of production." Anyhow, we аге now 
very clear that all and every department of industrial activity 
which can possibly be covered by the name of ''engineering "' 
falls within the ken and the interest of our Institution, and 
that everybody working within such departments, and having 
attained a certain degree of knowledge, of responsibility, and of 
technical capacity, is a civil engineer, and ought, therefore, to 
be a corporate member of the Institution. 

Judging from what I have seen of the programmes of business 
as they have been arranged by the oflicers of our different 
sections, there is no doubt that in every section of engineering 
matters of considerable interest as well as of importance are to 
be brought forward; but I wish to emphasise more the unity 
than the diversity of our work. I hope that members will not 
be so narrow-minded as to confine their interest and their 
presence to only those sections of the Conference with the 
business of which thev are concerned in their everyday work. 
I should like to think that not only the Institution as a whole, 
but also its individual members, so far as their time and chances 
permit, has and have very wide interests. А gathering of this 
kind gives us all opportunities for hearing what our colleagues 
in different branches of engineering are saying and doing, and 
even for expressing our opinions on matters about which our 
colleagues may suppose—however wrongly—that we have, or 
ought to have, no opinions at all. I have no doubt that these 
‘opportunities, which do not occur so very often, will be taken 
full advantage of, and that we shall not be found to be confining 
our attendance and attention solely to the particular sections of 
the Conference with which our everyday work specially identifies 
us. If, as engineers, we take an interest solely in railways or 
in dynamos, in docks alone or in steam-engines only—or even in 
motor engineering, which some of our fricnds consider to cover 
all the other branches—we may be pretty sure that any sueh 
limitation of interest in professional matters will be a hindrance 
and not a help to that broadmindedness as citizens and as men 
of the world which we seek, at any rate in theory, to cultivate. 
By taking advantage of the wide area covered by the subjects 
of our different sections, we have a chance of finding out how 
far ahead of us are our friends who are working at our раг- 
ticular branch, but also how very interesting are all other 
branches of engineering, and how much more easy it is to form 
dogmatic, and doubtless accurate. opinions on other people's 
work than on our own—an excellent mental training and 
discipline for us all. 


JUNE 19тн. 


I have now pleasure in declaring the Fourth Engineering Con- 
ference of the Institution of Civil Engineers to be in session, 
and of asking you to adjourn to the various sectional meeting. 
rooms. 


We have already given the full programme of the 
Sectional meeting. The Section devoted to applica- 
tions of electricity (Section VII.) met at 10.30 a.m., 
In the Council Room of the Institution. 

Lieutenant-Colonel R. E. B. Crompton presided, 
and in his opening remarks outlined the programme 
for the Section. ‘The attendance included Mr. Alex- 
ander Siemens, Professor Ayrton, Mr. Gavey, Colonel 
Yorke, Mr. W. М. Mordey, Mr. Thos. Parker, Prof. 
Kapp, Mr. Campbell Swinton, and many other well- 
known members of the profession, and the room was 
at first well filled. Mr. Campbell Swinton’s paper 
had the largest audience, but Mr. Ferreira’s paper 
provoked the best discussion, mainly from railway 
men and manufacturers directly interested in the 
subject of signalling. The last paper was not fol- 
lowed by а discussion worthy of the subject, probably 
because the paper was distributed late, and the 
important table referred to was only exhibited in a 
type far too small to be read by three-fourths of the 
audience, instead of being printed in the paper itself. 
The authors were evidently disappointed that their 
challenge to the extra high tension alternator builders 
was not taken up; but there was nothing in the title 
to suggest such a controversial note, and presumably 
the people likely to be interested were not forewarned. 

The first subject was introduced for discussion by 
Mr. А. A. CAMPBELL Swinton, who read his opening 
remarks on:— 


Electrical _Transmission-Gears on Motor Vehicles. 


In view of the somewhat barbarous method of gear-changing 
at present in vogue on most petrol-driven motor vehicles, it is 
not surprising that attention has been turned to electrical 
arrangements for arriving at what is required, especially in the 
case of the heavier description of vehicles. The chief require- 
ments are: (1) an easily operated and preferably automatic 
variability of gear-ratio, so that full advantage may be taken 
of the maximum effort of which the engine is capable without 
overrunning in obtaining the highest possible acceleration and 
speed for the vehicle under varying conditions of gradient, load, 
and surface and other resistances; (2) perfect control of the 
speed of the vehicle under different conditions beyond the varia- 
tions of which the petrol engine is capable; (3) ready discon- 
nection of the engine from the road-wheels, so that the former 
can continue to run while the latter are at rest, coupled with 
means for gradual reconnection so that the vehicle may start 
smodsthlv and without shock. 

Important considerations to be taken into account in com- 
paring electrical and mechanical methods are ease of working, 
reliability, and freedom from breakdown and derangement, 
weight, efficiency in terms of the power lost in the transmission, 
first cost, cost of upkeep, quietness, and freedom from vibration. 

Several arrangements of electrical transmission which have 
been adopted may be shortly described as follows :— 

(1) The engine, which is preferably fitted with a governor, 
drives a dynamo which supplies energy to an electric motor, 
which in turn drives the road-wheels through the usual 
mechanical differential gear. Ап electrical controller of some 
description is fitted to regulate the speed of the motor, while, 
either by means of the controller, or automatically by special 
windings on the dynamo and motor, the full power of the engine 
at its most efticient speed can be employed to generate constant 
watts made up of either a large current at low voltage, such as 
is required for starting and on steep gradients, or a small current 
at a higher voltage for running the vehicle at hich speed on 
the level, with corresponding variations under intermediate 
conditions. 

(2) Similar to No. 1. excepting that the axes of the dynamo 
and motor, being arranged in line, at top speed thev «an he 
mechanically. connected. together and all consequent losses dis- 
pensed with, the armatures of dynamo and motor acting merely 
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as fly-wheels. In this arrangement the electrical drive is only 
employed for starting, and at other times when the power of the 
engine is insutlicient to propel the car on the direct drive. 

(3) The engine drives a dynamo as in the previous cases, but 
instead of one motor two or more are employed, each driving а 
separate wheel. The mechanical differential is thus dispensed 
with, but the direct drive as in No. 2 cannot be arranged tor. 
Тһе two or more motors can either be arranged in the hubs of 
the wheels, when all gearing is dispensed with, or can drive 
the wheels through chain ог toothed-wheel reduction-gear. 
Unless some form of speed-reduction is used the motors are ot 
necessity relatively very heavy. The employment of two or 
more motors enables the series-parallel system of control, so 
much used on electric tramcars and trains, to be adopted. 

(4) A storage-battery of comparatively small capacity, but 
capable of giving large discharges for short intervals, can be 
employed with any of the above-mentioned systems for starting, 
or on hills, the battery discharges and assists the engine and 
dynamo in driving the motors, while at other times а part of the 
power of the engine is absorbed in charging the battery, the 
change being automatically effected by the relative voltage of the 
dynamo on the one hand and of the battery on the other. 

(5) In another method, in which a storage-battery is used to 
assist the engine when required, there are no separate dynamo 
and motors, but on the shaft of a mechanical transmission is 
fixed the armature of a machine which perfornis the functions 
of bcth dynamo and motor as required, automatically charging 
the battery when the engine has power to spare and the speed 
increases, and taking a discharge from the battery and acting as 
a motor so as to assist the eneine when the latter becomes over- 
loaded and the speed diminishes. 

These systems with auxiliary batteries possess tbe advantage 
that the engine can always be stopped when the vehicle is at 
rest. Where storage-batterles are employed, continuous currents 
are necessary, and the continuous-current principle gives large 
changes in gear-ratio more readily. Оп the other hand, multi- 
phase alternating currents have already been employed with some 
measure of success, and are a matter of considerable interest, 
as with them commutators and brushes, and their attendant 
troubles and expense, are avoided, except in the case of the 
comparatively small exciter dynamo that is usually employed. 

The chief scope for electrical transmission on motor-vehicles 
seems to be on the heavy vehicles such as motor-omnibuses, 
lorries, and the like, and especially on large motor-coaches on 
rails. Though considerable success has already been attained 
with the electrical system of transmission in its various forms, 
there is still much room for development and improvement. 


The discussion was continued by Mr. E. W. Harr (Luton), 
who referred to the three-phase system which he and Mr. Durt- 
nall had developed, and which had done much to obviate the 
commutation ditliculties which he had met with in his earlier 
petrol-electric vehicles employing continuous current. (Th's 
system was fully described in /lectrical Engineering, January 
24th, p. 147.) 

Mr. W. Н. Stevens (Maidstone) described a petrol.electric 
"bus in which separate motors driving the wheels by worm 
gear аге carried outside the frame, and are theretore very 
accessible. He mentioned a safety switch preventing the start- 
ing of the vehicle in the driver's absence, as it is under the 
driver's seat, and closed by his weight upon it. 
lines described is shortly to be put upon the London streets by 
Messrs. Tilling. 

Mr. R. B. MarrHews gave some information upon American 
experience and practice. He had reported to the General 
Electric Company upon the subject, in reference to the Com- 
pany's desire to develop motor-cars for railway purposes, and 
also for omnibuses. Several petrol electric cars are in use in 
the United States, one at the Cleveland freight sorting yards 
has been in use for several years with generally good results. 
The equipment used includes a generator direct coupled to the 
petrol engine, and two motors with series-parallel control. А 
lever controlling the ignition advancement of the engine is 
fitted adjacent to the controller, so that the generator speed 
is also under control. This car has suffered from engine 
troubles, and in later cars English-built Wolseley engines have 
been emploved with improved results. The experience gained 
has led to the use of separately excited generators fitted with 
interpoles. The development of this tvpe of vehicle by the 
General Electric Company is still in progress. 

Mn. H. Mvvon considers that polyphase current will even- 
tually prove more adaptable and useful than continuous current 
as an agent for transmission. He sketched on the blackboard 
an arrangement in which the stator of the generator can be 
rotated in either direction, the rotor being driven steadily at 
the constant engine speed, thus giving three periodicities of 
supply to the motors, corresponding to the stationary position 
and the opposite rotations of the stator. The arrangement is 
not unlike one recently suggested by Mr. Wood for winding 
gears. 

Mr. W. M. Morpey thought that the discussion should not 
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close without recalling the names of the pioneers ot electric 
speed-torque change transmission. He mentioned mr. Heil- 
manns electric locomotive, and statea that tests таче on the 
Northern Hailway of France, hauling a certain train on alter- 
nate days by steam and a Heilmann locomotive, showed a con- 
siderable coal saving in favour of the latter. Ward-Leonard 
should also be remembered. мг. могаеу spoke of some experi- 
ments on a single-phase Ward-Leonard locomotive made in 
Switzerland some years since, when three or tour times the 
normal torque on driving-wheels was obtained with about one- 
third of the rated full load current. 

MR. BERNARD Horrs gave some particulars of the system 
developed by the British Thomson-Houston Co., Ltd., for 
application to omnibuses and similar vehicles. (See £Zlectrical 
Engineering, March lath, p. 465.) The continuous current 
haa been selected as lenuing itself to the simplicity of control 
which they regard as essential. The basis of the gear is a 
shunt-wound dynamo, which shall give a constant watt output, 
i.e., a large current at low voltage for starting and climb- 
ing, and increasing voltage and falling current with increasing 
speed of the vehicle. The dynamo is directly driven by the 
engine at the most economical speed of the latter, and no hand 
regulation. of engine is employed, excepting for stopping, 
when the engine is slowed, and the resistance inserted in the 
dynamo field, bringing the voltage to zero. "The controller acts 
upon the dynamo shunt field, and also includes a series parallel 
control of the two motors. But the series connection is an 
emergency provision rarely used. А five-ton vehicle so fitted 
recently ran 260 miles at an average speed of 146 miles per 
hour, on a consumption of one gallon of petrol per 8 miles. 

Mr. CAMPBELL SWINTON, in reply, pointed out that miles per 
gallon of petrol was an inadequate statement, since crawling 
in town traitic, and running freely on a country road would 
gwe widely different results with the same vehicle. The addi- 
tional weight involved by the electric transmission is a dis- 
advantage in road vehicles, especially as regards tyre main- 
tenance, but might be of less importance in railway vehicles. 
He appreciated Mr. Stevens's safety-seat switch, as he had 
recently seen a car started with the switch left on, and it 
demolished a shop window. 

Сог. Cromrion (Chairman of the Section), said that he had 
taken a great practical interest in tbe subject of the paper, and 
to electrical engineers it seemed impossible that any mechanical 
gear could compare with electrical transmission. Accumulators 
appeared to be out of the question, as the men handling the 
vehicles cannot be expected to learn the maintenance of two 
kinds of electrical appliances at once. Their weight is a further 
drawback. He considered that No. 2 plan in the paper is the 
most promising, and said that his firm was now proceeding on 
those lines. 


The next subject for discussion was then introduced 
by Mr. L. ре M. G. FERREIRA, who made the following 
remarks on:— 


The Application of Electricity to the Working of 
Railway Points and Signals. 


The working of railway points and signals by electricity has 
not, up to the present, taken such a prominent position in 
England as it deserves, although this is one of the many uses 
to which electrical power-transmission may be profitably applied. 
Electrical transmission is generally acknowledged to be an ideal 
method of control in all signalling operations, and there seems 
little reason for employing a second source of power, such as 
compressed air, when the controlling force in itself offers every 
advantage for doing the whole of the work. 

The principal conditions considered essential in 
signalling are :— 

(1) Safety in working, mainly secured bv the mechanical inter- 
locking between the levers in the cabins, and the locking by plunger 
bolts and detection of all facing points. (2) The correspondence 
in position of all points and signals with the levers that operate 
or control them. (5) Breakage or failure of any part of the 
gear should render dangerous operations impossible, and in all 
such cases signals should assume the danger position. (4) The 
intended movement of any signal, or points, shall not be wrong- 
fully communicated to or operate any other than the correct 
one corresponding with the lever operated. (5) The etħcient 
protection, or entire removal, of all above-ground connections 
between signal-cabins and points or signals. (6) Immunity from 
breakdown, total or partial, causing delays to traffic. 

These conditions are not all fulfilled in the usual manual and 
in many of the power systems, but should be met in an electric 
system. The railways have already had great experience with 
the various mechanisms for interlocking, and detecting and 
locking facing points, and have practically standardised the 
fittings on each line. In an electric system such standard 
fittings may be utilised, the motor being arranged to first lift 
the locking-bar, the bar on reaching. its highest point with- 
drawing the bolt, thus unlocking the points; continued move- 
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ment of the motor reverses the points, and the bar, returning 
to its former position with its end close to the point tongue, 
inserts the bolt and thus locks them. Only after the whole of 
these movements have been correctly made should the bolt by 
suitable means complete the circuit of the return indication, the 
latter being also dependent on the correct position of each 
tongue of the points. This is not the arrangement usually 
adopted in power systems, but it is the one that gives the 
greatest security, as any breakage of mechanical connections is 
immediately detected. Signals may be operated either by long- 
pull magnets, solenoids, or motors. А force of 50 to 80 lb. is 
required for working a standard signal, the amount of movement 
being about 4 in. A long-pull magnet must therefore exert a 
great force, and as its action is practically instantaneous, the 
amount of copper and iron must also be large, and a heavy 
current is required. Тһе switches for opening the circuits of 
such magnets present difficulties in overcoming arcing due to the 
high self-induction, and the insulation of the coils and cables 
must also be such as to withstand the sudden rise of potential 
which occurs when the circuit is opened. In many signals so 
: operated the counterweight for taking the signal to danger is 
reduced, to lessen the work demanded of the magnet. As snow 
may accumulate on the blades, or a high wind-pressure increase 
the friction of the fulcrum shaft, such reduction may easily 
reach a point where the factor of safety becomes too small for 
absolute safety in working. I consider that, for semaphore 
signals at least, the best way of operating is by ‘motor. Аз the 
most mechanical and compact form of gear for the reduction of 
the high speed of the motor is some form of worm-gearing, a 
means must be formed for disengaging the signal to allow 
it to go to danger without having to revolve the motor. Коше 
form of electro-magnetic coupling must therefore be provided, 
but by suitably arranging it the work required of the magnet 
may be reduced to a minimum. The gearing may be ьо arranged 
that a small high-speed motor can be used, and the whole 
mechanism can be made lighter, and cost less, than a long.pull 
magnet to do the same work, while the current required is also 
very much reduced and consequently the size of the conductors. 
The switches can also be simplified. 

Electrical working offers the simplest means for ensuring that 
the points or signals are in correspondence with their levers by 
means of return indication currents permitting the completion of 
movement of the levers and so releasing the mechanical locking. 
In the Siemens system, as installed on the Midland and Great 
Western Railways, such return indication currents are per- 
manently tlowing through electro-magnetic relays with multiple 
contacts. The levers do not require to be checked in an inter- 
mediate position, as the necessary combinations of contacts in 
the circuit to free, say, a signal-lever and operate the signal, 
are made automatically in correspondence with the mechanical 
locking between levers, and actually form an electrical inter- 
locking network between the various points and signals them- 
selves. This permanent-control current system uses more 
electrical energy than is required to work the points and signals, 
although the low E. M.F. of 32 volts is used for the control, and 
entails a somewhat complicated network of internal connectians 
and contacts in the locking frame. "These disadvantages are 
thought by many engineers, especially those on the Continental 
railways, to be more than counterbalanced by having permanent 
indications in the cabins and avoidance of check-locks on the 
levers. 

Dangerous movements through breakage or failure of any part 
of the apparatus or mechanical gear in an electrical system may 
be safeguarded by arranging matters so that all safe operations 
are dependent on the presence of current, any failure of the 
same putting the signals to danger. The independence of each 
point- end signal-movement and the risk of operating other than 
the proper apparatus is, of course, dependent on the insulation 
of the connecting leads or cables. "The simplest and best wav 
to obviate the effects of contacts between leads is to arrange the 
switches and detector-contacts so that all leads except those 
actually carrying current are carthed in such a wav that any 
stray current passes direct to earth without affecting the ap- 
paratus. As all the cables can be placed underground, an 
electrical system leaves the permanent way quite clear, and 
eliminates accidents due to rods or wires. Ву the removal of 
the point rods it is possible in some cases to get more tracks 
in a given space. Immunity from breakdown is dependent on 
the reliability of the source of energy and on the design, 
materials, апа workmanship of the apparatus, | 

A few words as to cost may not be out of place. In the 
manually operated systems the capital charges are limited to 
the building of the cabin, the locking-frame, signal-posts and 
arms. point.locks and bars, and their connecting wires and rods 
with the necessary pulleys, rollers, or other guides, and efticient 
covering. In an electric system motors will have to be provided 
at the points and signals, and a source of energy provided in 


addition, but the rods and signal.wires will be replaced by 
electric conductors. As the amount of electricity used 1з so 
small, the question of efficiency of the motors and gearing does 
not appear to have received much attention in the past. The 
efficiency will, however, affect the first cost to a large extent. 
The higher the efficiency, the smaller the motors, cables, 
switches, and storage-batteries can be to do the same work. As 
the first cost of the cables is a considerable item, it is important 
to design the apparatus to take a small current for à given time 
in preference to a large current for a shorter time. This argu- 
ment also applies to the storage-batteries, as the size of cells 
required is not governed so much by the total ampere-hours 
required as by the maximum discharge required at any cne 
moment. If this point is attended to, the average storage- 
battery will be found very economical in maintenance and give 
practically no trouble. The locking-frame can be made so much 
smaller that there will be a considerable economy in the cost 
of the cabin required. As the outcome of some years’ experience 
and careful consideration of the problems involved, I have 
recently designed an electric system embodying the conditions 
above laid down, which will cost very little, if any, more to 
instal than the usual mechanical signalling-plant. The mainten- 
ance of an electric system should not cost more than that of 
the manual system, as the money spent in cleaning, oiling, 
painting and renewing rods and wires is saved, and will be 
found to cover the cost of the electricity used, if an economical 
system is adopted. 


Ма. E. M. Maran (Westinghouse Brake Company) agreed 
generally with the author, but thought that the use of com- 
pressed air as the operating force on points and signals had 
manv advantages. In the Westinghouse system electric currents 
were used only to control the air motors, and only about 
12 watts being required. As the movement of points is recti- 
linear, the motion of a piston in a cylinder gives the required 
effect. directly without the intervention of any gear such as is 
required by electric motors. In the event of obstruction, such 
as а stone in the points, no damage can arise, whereas an electric 
motor may blow its fuse or be damaged in such case. To avoid 
such results the motor required the interposition of a clutch. 
It is also an advantage that the pneumatic motors facing points 
can be trailed through without damage. Wear and tear on the 
air motor is confined to the piston leather. In frosty weather 
a hicher air pressure can be readily applied to pneumatic system, 
but higher voltage cannot economically be available for electric 
motors. He preferred check-locking to permanent control indica- 
tion. Experience showed that power-signalling is cheaper in 
maintenance than manual systems. 

Mr. A. T. Brackaty (G.W.Ry.) said that power-signalling is 
commercially practicable only at large and busy stations. Atter 
experiment the G. W.Ry. officials consider that the purely elec- 
trical system is preferable to any with an intermediary power. 
An installation at Didcot has given excellent results. There 
have been practically no failures, the maintenance is economical}. 
and an ordinary signal-fitter, after an elementary study of elec- 
tricity and witnessing the installation, maintains it as weli as 
some manual lav-outs. He did not agree with the author's 
statement that the manual system fails to comply with some of 
the essential conditions of safety. The permanent control indica- 
tion involves a great complication of wiring and contacts, 
especially in the frame, and he thought that check-locking might 
be preferable. 

Mr. ALEXANDER SIEMENS explained that in Germany the 
Government insists upon the position of points and signals being 
permanently exhibited by flags in the cabins. Hence the per- 
manent control feature in the Siemens system as installed in 
a modified form at Derby. The argument is that while check- 
locking insures the signals or points going to their correct pest. 
tion, it cannot detect subsequent tampering with them. The 
argument that as a point is moved in a rectilinear direction an 
air motor can do it more directly than an electric motor. 
ignores the locking bar, which is not moved lineally. so some 
gearing is necessary in either case. With a friction clutch on 
the motor a stone in the points does no harm, and can usually 
be worked out by reversals. The release of signal by the 
clutch is quite simple. The whole question is one of economy: 
the cheapest system over-all is the best. 

Mr. В. Н. PETER. was understood to sav that pnenmaiic 
motors had given excellent results. They will work for at 
least two vears without other attention than oiling. On a 
section of a railway carrying a three-minute service for twenty 
hours per day the number of failures amounted to опе in 
560.000. 

Mr. J. W. Jacomn-Hoop (L. & S.W.Ry.) said that the dis 
eusslon resolved itself into one of the relative advantages and 
disadvantages of the different systems. He had no doubt that 
pure electrical working would prevail. There have been some 
difficulties with worm gearing, which have led to the adoption 
of an oil transmission gear, the motor driving an oil pum» 
and so moving a piston in a cylinder one мау or the other. 
This had been found satisfactory. He thought check-lockinz 
sufficient, and permanent control unnecessary. Stray currents 
were always a danger. The author's method of earthing all 
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leads while dead seemed of doubtful reliability, as the con- 
tacts may be faulty. As to cost, his experience had been that 
an electrical system cost about 50 per cent. in excess of the 
manual for installation. On this Mr. Alexander Siemens at once 
declared that his firm would take orders at the same cost. 

Mr. Н. E. Morcan (Sykes Interlocking Signal Co.) said that 
he found check-locking better than permanent indication, because 
in the event of any derangement the faulty point or lever 1s at 
once detected, whereas with the indicating arrangement the posi- 
tion of a fault is not shown. For this reason Messrs. Sykes 
use the check-lock in combination with permanent indication. 
One of the disadvantages of pneumatic motors is the risk of 
treezing up. An installation of 257 levers put in by Messrs. 
Svkes was worked by 37 accumulators, and созі 2s. per week 
for maintenance. 

Mr. Н. B. Нот (speaking for Mr. J. Sayers, of the Mid- 
land Railway) said that at Derby Station the Siemens 
system, with some modifications, had been in use for two 
vears and three months. The power supply is taken at 
210 volts from one side of a three-wire system. No trouble 
from stray currents reaching apparatus had occurred. The 
reason why the Midland Railway adopted the permanent 
central arrangement was the greater speed of manipulation. 
The signalman not having to wait to complete each lever 
movement could operate а number of levers simultaneously. 
With check-locking, the Derby box would require two men 
to work it instead of one. To illustrate this Mr. Holt men- 
tioned that it had been found impossible for an independent 
observer to count the lever movements. He had to be told 
by the signalman how many levers had been operated each 
time. At Derby all signals are worked by one Du solenoids, 
properly designed to give a steady pull of 56 lb. throughout 
the stroke. 'The counterweights weigh 30 lb. These solenoids 
are entirely trustworthy, and there have been по failures. 
There are seventeen pairs of points operated by motors. 
During the twenty-seven months not a single brush had been 
changed, and no trouble had been experienced. Не recently 
tested a motor for maximum work, and found that it com- 
pressed the point tongue against the rail with the force of 
one ton for fifteen minutes before it became dangerously 
warm. The control wiring for the permanent indication 1з 
certainly complicated, and 1% would be well to simplify it, but 
the saving of time in operating is worth it all. 

Mn. Тномаѕ Parker thought that. considering how long 
electrical transmission had been available for the purpose, 
very slow progress had been made with electrical signalling, 
and he feared that the rate was getting slower. 

Mn. FERREIRA, in reply, said that the operation of points 
as generally constructed required two rectilinear motions in 
directions at right angles to each other, working alternately. 
These ;novements are quite as easy to get frcm a rotating 
motor-shaft as from the piston of an air-motor. Reversing 
is also just as easy in the one case as the other. Trailing 
through facing points is permitted in Germany, and is 
effected by having the two point tongues independent. One 
of the tongues has a total movement of 8 in., half of which 
is а locking movement to the other. The arrangement 
requires pivots in the heels of the tongues, and is hardly 
applicable to the English pattern. With a suitable electric 
clutch signal motors require no reversing, and there is no 
risk of striking. The electric motor adjusts its power to the 
resistance of the point or signal automatically without 
increase of voltage, but an air motor can only give a 
maximum power corresponding to the air pressure in use. 
In replying to Mr. Blackall’s remark that manual svstems 
comply with all the conditions of safety, he said that a 
signal wire may hang up in a pulley so that the signal is held 
“off,” though the lever is in the ‘‘on” position. Also two 
wires тлу hitch together. and the movement of one lever 
null “сЁ” a wrong signal as well as the right one. Doubt. 
less, suck things do not happen on the Great Western Rail- 
wav. The earthing of leads while ‘‘ dead” involves no extra 
contacts or risks of failure, as the same contacts аге used 
for earthing and current supply. In tests half a millien suc- 
cessive centacts have been made without a single failure. 


Mr. Н. R. J. Beurstatn then read the opening 
remarks by himself and Mr. T. S. HIGHFIELD on :— 


Upkeep-Charges on Large Electric Generating-Sets. 


In the expenses of generation of electricity it is necessary to 
include the cost of the repairs and maintenance of the plant; 
usually this is stated in terms of the units generated or sold, 
and in most cases the amount charged for repairs and main- 
tenance is considered to vary with the number of units gene- 
rated. This part of the question will be considered later. Tn 
the published accounts the sums charged to repairs and main- 
tenance are the total for the whole of the plant and mains, 
and it is, in most cases, diflicult to obtain a subdivision. As 
a general rule, and apart from accidents, &c., the repairs and 
maintenance on mains and switchboards may be taken as sen- 
sibly the same in most large systems, and as boiler and steam- 


pipe practice is now much standardised, the repairs and main- 
tenance from the boilers to the engines should also be nearly 
the same in the larger stations. In the generating.plant, how- 
ever, the systems in use present wide Фіпегепсеѕ in speed and 
type of prime mover and generator, and it is the object of 
this note to elicit as much information as possible as to the 
ditterences which may exist in the charges necessary to cover 
the repairs and maintenance ot large electric. generating-sets. 

Іп dealing with the amount to be charged for repairs and 
maintenance, the fact that such charges do not depend entirely 
on the energy generated by the plant is at once brought into 
prominence. In any station in which extensions are not con- 
tinuously going on, a special staff has to be kept пог repairs. 
‘Lhe expense of this is practically a constant quantity, and ав 
such stai has to be of suflicient size to deal with an ordinary 
breakdown with expedition, it is generally larger than is abso- 
lutely necessary. Where extensions are going on reguarly, men 
can be shitted from capital work to repairs, and so the standing 
expense can be reduced; but this conditicn cannot be dealt 
with. It is evident, therefore, that a large pcrtion ot the 
upkeep-charges is constant, independent of the units generated 
or hours run, and dependent approximately cn the maximum 
output of the machines. The only part of the expense which 
will vary in any way with the hours of running will be the 
stores and materials expended. It would be of great interest 
if information could be obtained as to the number of men 
required for different stations of varying sizes. Considering, 
now, the details of the upkeep-charges, ‘we have to separate 
the electric generators from the prime movers, and to point 
out where the charges may be expected to arise. 

Electric Generators.—Leaving out the charge necessary to 
provide against breakdown or burning out, which will vary 
with the pressure and system, the only true upkeep-expenses 
are :— 

For direct-current machines, principally renewal of brushes 
and commutator-repairs, which will vary greatly. If proper 
attention is given to providing the right quality of carbon in 
the brushes, and especially the right quality of mica in the 
commutators, the cost of upkeep of these is small. 

For alternating-current machines the cost of upkeep is negli. 
gible. 

Our experience of large alternating-current generators is that, 
in a properly-constructed machine well looked after, the bearings 
may be taken to last as long as the machine, and that, in 
machines exceeding 500 kilowatts output, and working with a 
maximum pressure to earth not exceeding 4,000 volts, the risk 
of breakdown is very small; but with machines working at 
higher pressures than this, the risk, though still small, increases 
at a faster rate than the pressure. In connection with this we 
wish to express the opinion that at present it is impossible 
to construct a machine with closed slots which will work at a 
pressure of 10,000 volts to earth. 

Steam-enyines.—With reciprocating engines the  unkeep- 
charges appear to be independent of the type and speed, and 
the risk of breakdown is now very small. With steam-turbines 
the upkeep-charges should be smaller still, but there is little 
information available; some of the earliest turbines which were 
put to work in London showed no appreciable wear after years 
of work. The breakdowns of large turbines have hitherto been 
more frequent and of greater magnitude than in reciprocating 
engines, although probably with improved design and methods 
of manufacture this state of affairs will be reversed. The cost 
of upkeep of water-turbines is almost entirely in the replace- 
ment of bucket-wheels, and depends largely on the quality of 
the water used; it has been found that, in addition to the 
buckets being worn on the front side by sand, &c., in the 
water, considerable corrosion takes place on the back, due to 
the oxygen in the water. The upkeep-charges on water-turbines 
will vary more with the hours run than for other types of 
plant, owing to the bucket wear. We have been fortunate in 
obtaining the actual upkeep-charges for a water-driven station 
which has worked for a number of years. 

Gas-engines.—The figures available show that the parts which 
wear are the same as in a reciprocating steam-engine, but that 
the upkeep-costs are somewhat higher in some types of engines, 
owing to the complexity of the valve-gear. 

Wicu large generating.sets, the upkeep-charges тау be taken 
to depend mostly on the output of the set. and a small pro- 
portion of the total charges only vary with the units generated. 
The table gives figures for some typical machinery, but these, 
of course, are not to be taken as averages. A comparatively 
large proportion of the unkeep-charges are really for examina- 
tion and overhaul, which should be done periodically, and bears 
no proportion at all to the hours of running; and it is to be 
remembered that it may cost several times as much to take 
down and re-erect a machine as it does to effect the repairs 
necessary owing to wear. In our opinion, repairs and mainten- 
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ance should be worked out on the normal power of the station, 
and not on the units generated, and should be compaired cn this 
basis. Any allowance for risk of breakdown, which is of the 
nature of insurance, would also naturally fall into the same 
category. 

The cost of maintenance may therefore be divided, under two 
heads :— 

(1) Charges which may vary with the capacity of the plant, 
which are—(a) Capital charges, in which may be included 
repair-shops, tools. and possibly overhead travellers. (b) Wages 
of workmen, including supervision. (c) Painting and cleaning 
of engines, &c., and cost of all materials in ссппе: поп there- 
with. (d) Insurance. And (2) charges which. may vary with 
the hours run or units generated, and are— Materials and wages 
for renewal of parts (piston-rings, packings, bushes, brasses, 
&c., and dynamo-brushes). 


MAINTENANCE COSTS OF STEAM- AND WATER-DRIVEN ELECTRIC 
GENERATORS. 


Slow Speed Steam Alternators, Vertical Compound Engines. 


Load factor, 19 pei cent. 

Maximum load on plant, 10,000 kw. 

Outout (average for three years), 16.000,С0) units. 

Size of each unit, 1.500 to 3.000 kw. 

Average cost of labour (over three years), £1,899= £653 
per annum. 

Average cost of material (over three years), £782= £261 
per annum. i 

Standing charge for labour, £0633 per kw. year. 

Running charge in pence per unit, `004. 


2. High Speed Direct Current 


Load Factor, 38 per cent (over five years). 
Maximum load on plant, 755 kw. 

Output (average for five years), 2,500,C00 units. 
Size of each unit, 100 to 300 kw. 


lusines. Generators. Total. 


Steam Generators. 


Average cost of labour (over five vears) £38 £5 £43 
25 » material ,, 2 31 10 41 
Extra charges (average over five years) 40 26 66 
£150 


Standing charge (including extras), £109- £'144 per kw. 
year. | 

Running charge in pence per unit, 0:C029. € 

Extra charges include a. broken crankshaft and the rewinding 
of field coils on one machine. 


à. Water-driren Direct Current Generators. 


Load Factor, 90 per cent. 
Capacity of plant, 5,000 kw. (machines of old type). 


Pence per 

kw. year. 
Average cost of labour on repairs (over four years) ... 434 
Copper brushes ... ar a i = zs 72 жеш. уб IO 
Renewal of mechanical parts but Yn wae ux. 1995 
Renewal of armatures and commutators 10:50 


On two modern machines the repairs for two years are 2s. per 
kw. year for the renewal of carbon brushes. 


The discussion was continued by Mr. W. W. Lacktie (Chief 
Electrical Engineer, Glasgow Corporation), who said that his 
experience coincided with that of the authors, in that the pro- 
portion of maintenance and repair standing charges, propor- 
tional to the plant capacity, was much in excess of the part 

roportional to the output. The former would run to about 

'O3d. per unit, and the latter to about O'0C5d. The number of 
men employed at the Glasgow Corporation station at Port 
Dundas was 100 when the capacity was 16,000 kw., and 
increased to 110 when the capacity increased to 26.070 kw. 

Мн. Lr: ATKINSON said that the author had rather overrated 
the proportion of standing charges. In his practice he preferred 
to insure against extensive repairs due to breakages and break- 
downs, rather than to keep men available to deal with them. 
In a station of 4.000 kw. capacity, for example, there were 
never more than four men at a time. If a breakdown occurred 
the insurance company's gang 15 telegraphed for. The load 
factor of a station made a considerable difference in these 
charges, and the proportion between the fixed and the variable 
parts. Thus stations sunplving lighting only. lighting and 
traction mixed, and electro-chemical works, would make a very 
different showing. Probably maintenance and repair costs are 
more near!y proportional to the number of revolutions made 
by the plant than to either its capacity or its output. 

“Mr. J. J. Вк, (Hammersmith) considered that the personal 
factor of the repairing stuff had a most important influence on 
the cost of repairs. The man required was not a manufacturers 
fitter or erector, but a man accustomed to running the 
machinery. Repairs frequently include improvements intended 
to prevent the recurrence of trouble. 


Mr. A. GoopwiN said that he knew of two turbine sets of 
750 kw. capacity, which had been run tor 2j years, with 
alternate weeks of rest, and continuous work. No repairs had 
been needed, and when taken down for examination no parts 
showed wear or required renewal. "The tool marks were still 
visible on the bearings. Gas engines, he thought, were much 
more expensive than steam plant, and liable to such severe 
accidents as broken shafts, owing to the shocks in working. 

THe CHAIRMAN (Сог. Свомргох) Said that he had paid a 
great сеа! of attention to the subject, and agreed with Mr. 
Bell that the personality of the foreman fitter is a most ini- 
portant element. At the Chelmsford works the generating 
plant, although old-fashioned, cost ridiculously little for 
upkeep. The fitter there knew the engines thoroughiv, and 
was aware of their every trick. ‘The published accounts or 
companies and local authorities were entirely unreliable from 
the engineers point of view, being made up mainly with a 
view to assessment. Hence a good deal of what is char ed 
under the heading of repairs is really betterment, and che 
difficulty experienced by the authors in getting the real cost 
of maintaining generating machinery. It was necessary to warn 
engineers against basing estimates for other countries upon 
English statistics. For example, in Calcutta the conditions were 
far more severe. Electric discharges damaze the generators 
by repeated punctures of the insulation. High vemperatures 
and a saturated atmosphere made the maintenance of insulation 
very dificult, and eftect of the conditions upon the men in 
charge incapacitated them from proper supervision. The con- 
citions were as bad as repairing a steamers machinery in the 
Red Sea. The regular opening up and examination of engines 
were desirable. The period permissible varied greatly Wis 
diferent types of engines. This periodical overhaul was fre- 
quently the most costly part of the maintenance, the actual 


` labour and materials in making good wear usually being tritling. 


lhis is especially true of large sets with heavy parts. 

Mr. BuRSTALL, in reply, deeply regretted that Mr. Hignteld 
was kept away in committee rooms. Мг. Lackie's fizures agree 
pretty well with the experience of some оі the Lon. ion «om- 
panies. Mr. Atkinson is right in saving that the lcad factor 
was of importance. In the table exhibited the first two stations 
are on lighting loads, the third on mixed lighting and traction. 
The paper was the outcome of an attempt to discover the proper 
allocation of the charges, the results showing that standing 
charges are much more important than running charges. An 
example is afforded by the Deptford station of the London 
Electric Supply Co. Some of the plant ran for two years at 
a very good load factor, and afterwards at one much reduced. 
The annual charges for repairs апі maintenance were almost 
identical, the charge per unit much larger at the low load tactor. 
The intluence of the personal factor may halve or double main- 
tenance charges. The authors expected to be attacked for their 
statement as to the impossibility ot constructing closed slot 
generators for 10,000 volts to earth, but no speaker had noticed 
the statement. 


The first discussion at Wednesday | morning's 
meeting of Section VI. (Waterworks, Sewerage and 
Gasworks), introduced by Mn. CHARLES Hawksley and 
Mr. HENRY Davey, was also of interest to electrical 
engineers. The subject, upon which Mr. Hawksley 
read the opening remarks, was :— 
Comparative Cost of Pumping of Steam, Internal 
Combustion Engines, and Electricity. 


To compare the actual cost of pumping by the various 
methods named is ditticult for want of sufficient comparabie 
examples. The thermal etliciency of the prime mover may be 
very high, and its consumption of fuel per work done also 
very high, because of mechanical losses. The real economy is 
the sum of the thermal and mechanical etticiencies іп work 
done. It is only on this basis that a true comparison can be 
made. The commercial costs are not dependent on the fuel- 
costs alone, but also on other working-expenses and mainten- 
ance. 

For public water supply, the drainage of mines and land, and 
certain other purposes, the power required is generally consider- 
able and continuous, and it is to those applications that we 
propose to direct attention. In such operations the cost of fuel 
per pump-horse power (P.HP.) is the most important item. 
The two important questions in pumping-operations are: cost 
of fuel and continuous working. Pumping-engines have some- 
times to run for many months without stopping, and should 
maintain their efficiency for 50 to 40 years with little outlay 
on repairs. Since the days of Newcomen no steam-engine has 
been more economical than the low-speed pumping.engine. The 
best waterworks and mining engines of tó-day give one P.HP. 
per hour with 12 to 20 lb. of steam, depending on the nature 
of the engine and its application. 

The mechanical efüiciency of the steam-engine and pump 
combined varies from 80 to 86 per cent. The steam-consump- 
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tion is 10°5 to 16 lb. per indicated horse-power-hour, being 
as low as that of any high-speed or other steam-engine used 
to produce electric current. The comparison then of the steam 
pumping-engine with electric pumping-plant as regards fuel 
becomes reduced to a question of the comparative mechanical 
efficiencies of the two systems, expressed in terms of pump 
horse-power. Thus :— 


Direct-acting steam pumping engines and pumps :— 


Mechanical efficiency per P.HP. 83 per cent. 
Electric :-- 
Engine and dynamo, mechanical efficiency  ... 85 m 
Cables, mechanical efficiency _... wes ee 95 Уз 
Motor, " з СУЗ 9 ees 80 з 
Gearing and pumps, mechanical efficiency _... To". ss 
Total mechanical efficiency per P.HP. 48:45! ,, 


The relative fuel economy in the above example is as 10 to 
17 in favour of direct steam-pumping. 

It would appear that establishment charges and maintenance 
would be greater with electric plant. Electric current might, 
however, be supplied from a public source; we must then 
assume the cost per unit. The actual cost at the Neasden 
Station of the Metropolitan Railway is said to be as low as 
O'd. per unit, not charging repairs or interest on capital. 
We know of no public supply as low as 0:54. per unit, but 
will adopt that figure. Taking the efficiencies given above of 
the cables, motor, and gearing and pumps only, 1°31 electrical 
units would be required per P.HP. This at 0:54. per unit 
would represent £24 per P.HP. per annum for electrical 
energy alone. The cost of coal varies with the situation, but 
generally speaking, in an ordinary steam-pumping establish- 
ment, it does not exceed £5 to £8 per P.HP. per annum (see 
folowing table), or less than one-quarter of the cost of elec- 
tricity at a halfpenny per unit. 


Waterworks Pumping Engines. 


(Some examples of the annual cost per P. HP.) 


Engine with 
distribution- 
pumps only. 


Engine working both well- and 
distribution-pumps, thus pump- 
ing the water twice. 


ү з 
А. | B. C. D. E. F. 


| 
lift, feet — ...| 485 563 483 370 205 93 
Average P.HP. | 
taken over the | 
whole year 
(8.760 hours)! 144 125 178 | 125 91°5 72 


Boiler pressure, 

lbs. per sq. in.| 100 
Price of coal de- 

livered in boil- 

er-house yard, 

coal used be- 

ing local slack 

(per ton) ... | 8/5 
Actual annual 

cost of coal 

pr  P.HP,|£ s.d.£ 

(8,760 hours).| 7 0; 7 
"Total actual an- 

nual cost of 

coal, stores, 

oll, wages, and 

repairs er 

P.HP.) ...119 16 619 5 10/11 4 oar 98 


60 60 70 130 140 


Total height of 
| 
| 
| 
| 
| 


19 13 10/15 13 3 


| 


We have & record of the total working.cost of a not very 
modern coal-mine pumping-engine, and the average cost of 
fuel for 10 years' continuous working has been £5 бз. 104. per 
P.HP. per annum. During the 10 years the engine has averaged 
264 P.HP. continuously. At a halfpenny per unit electricity 
would have. cost £24 per annum per P.HP. In the same 
district, a colliery one, the charge for electrical energy is 3d. 
per unit, supplied from an electric power-supply station. It 
thus appears that electric pumping-plant cannot be economical 
in fuel, as compared with steam pumping-engines of moderate 
economy. 

As regards the internal-combustion engines, it will be neces- 
sary, in estimating the fuel-economy, to take into consideration 


1 These are variable quantities, depending on the nature of the gearing, and the 
speed at which the pumps may be driven. 


not only the mechanical, but also the thermal efficiency. Gas- 
engines, having а higher heat-efliciency than steam-engines, 
naturally have an advantage in fuel economy, all other things 
being equal. With gas-engines of, say, 200 HP., the consump- 
tion of bituminous coal is, taking the engine-maker's estimate, 
l75 lb. per B.HP. The total capital outlay on engines and 
producers for 1,000 B.HP. is practically the same as that for 
compound condensing engines and boilers of similar power. 

For driving machinery direct, there appears from the above 
figures to be an economy in fuel alone in a gas-engine over а 
steam-engine; but for pumping purposes, the mechanical loss in 
gearing between the engine and pumps would probably more 
than counter-balance the apparent saving. Assuming the 
mechanical efficiency of the gearing and pumps to be {0 per 
cent., then the 1°75 lb. per B.HP. would become 2:5 lb. per 
P.HP. There would also remain to be considered the relia- 
bility of the plant in continuous working, consumption of 
lubricants, and other details. 

Looking at the question of consumption of fuel from а 
thermal efficiency point of view, and making a comparison, we 
have :— | 


Рег cent. 
Mechanical efficiency of direct-acting steam-engine and 
pumps combined ... S m: T ii ИЕ 83 
Mechanical efficiency of gas-engine alone ... € T: 80 
" 2: gearing and pumps $55 ms 70 
- " gas-engine and pumps combine 56 
Heat efficiency of steam-engine, say ie "T nes 15 
» у gas-engine... bale 5s bs sig 25 
The total efficiencies are then :— | 
Steam-engine and pumps combined 12°45 
Gas- i = - 14:00 


There remain to be considered the relative cost of coal, the 
additional cost of lubricating oil for the gas-engine, and also 
cost of maintenance and reliability in continuous working. 
Having already exceeded the length allotted for the introduc- 
tion of а subject at this Conference, we can only remark in 
regard to oilengines that we know of no examples that compete 
with such plant as we have been considering. Oil-engines 
generally require, under usual working conditions, about 1 lb. 
of oil per b.HP: 

MR. NOBEL ANDERSON said that he had recently installed two 
150 I.HP. Diesel oil engines, coupled directly to centrifugal 
pumps, at Dunedin, New Zealand, in connection with sewage 
pumping. Their capital cost delivered in Dunedin, was, in 
round figures, £6.0L0. The oil consumption for B. HP. per hour 
was '4 lb., the oil having a calorific value of 19,000 B. Th.U., and 
costing 7d. per gallon. The thermal efficiency of the engines 
worked out at 54 per cent., and they obtained a pump duty 
equivalent to 190 million ft.-pounds, as compared to the 150 
million ft.-pounds usually obtained from high-class steam plant. 

Mr. C. P. Sparks said that it was hardly fair for the author 
to include cable losses in his table of comparative efficiencies. 
One could not compare things unless they were required to do 
the same service. А 95 per cent. cable might be a very long 
one, whereas the steam plant considered was a direct connected 
one, without any form of transmission. The efficiency of the 
motor, also, was taken at 80 per cent., whereas a motor of any 
size would easily have a commercial etliciency of 90 per cent. No 
doubt electricity had a better field in mine pumping below 
round, for there steam could not compete for obvious reasons. 
He noticed, also, that the question of capital cost had not been 
taken into account by the author. 

Mr. Dvcarp CLARK thought that the author had taken rather 
a low efficiency for the gas engine in his example. Any small 
gas engine might be depended upon to have an efficiency of 
14 per cent., and a 50 h.p. engine would have an efliciency of 
55 per cent. Even the combined efficiency of a producer plant 
and large gas engine would be 25 per cent., or over. 

Mr. Е. К. РніРьз spoke of a case where 40.000 gallons of 
water per hour were pumped, two-thirds to a height of 75 tt., 
and one-third to 180 ft. Anthracite was used for gas produc- 
tion, and the efficiency I.HP. to pump H.P. was 65 per cent. 
The weight of anthracite used per pump Н.Р. was ‘19 lb., and 
the plant only ran for 11 hours per day, being shut down for 
the remaining 13 hours. 

Mr. Н. A. Hvumpurey, in the course of some interestin 
remarks, said that he had been engaged upon the problem of 
producing a direct-acting explosion pump, in which the ordinary 
cycle of suction, compression, &c., would be followed : but the 
explosion would act directly upon the water, not necessarilv 
the actual water to be pumped, but a quantity of water which 
would play the part of a piston. 


Among the works visited in the afternoon were 
Messrs. Compton and Co.'s Works, at Chelmsford, 
and the Charing Cross, Euston and. Hampstead 
Railway. 
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THURSDAY, JUNE 20тн. 


Electrical interest was chiefly concentrated upon the 
meeting of Section 11. (Harbours, Docks, and Canals), 
under the Chairmanship of Sir William Matthews, 
where Mg. W. W. Squire was {о open a discussion 
on:— 


Dock-Equipment; including the Relative Advantages 
of Electric and Hydraulic Appliances. 


Mr. Squire himself was unfortunately unable to attend, so his 
opening remarks, which are given below were read by the hon. 
secretary of the section. 

Certain appliances such as gates, caissons, and sluices, appli- 
ances for mooring vessels, navigation lights and signals, dry 
docks and other items of equipment relating specially to the 
safety, handling and convenience of vessels, are, generally speak- 
ing, common to most docks, and are independent of the kind 
of trade to be accommodated. The particular kind of equipment 
in relation to cargo is governed partly by the description of 
cargo imported and exported, the demand for direct. shipment 
and ex-ship delivery, the bulk of cargoes and the speed of 
working to be provided for, and to some extent also by the 
conditions of climate, mode of conducting business and other 
circumstances at the ports of shipment and discharge respec- 
tively. For direct shipment and delivery of cargo, roads, 
railway-lines, and accommodation for lighters may be necessary 
each in a greater or less extent. For cargo in transit accommo- 
dation is required either in the open or under cover. For 
storage, open spaces and warehouses are provided, together with 
various mechanical appliances for shipping, discharging, and 
handling cargo. For general purposes, provision must be made 
for inside and outside lighting and for the supply and distri- 
bution of power. 

In these days of large cargo-vessels and quick despatch, the 
arrangement of railways and transit-sheds is perhaps the most 
important question, and next comes that of the most suitable 
appliances for the mechanical handling of cargo. For dis- 
charging very large vessels rapidly means must be provided for 
removing some of the cargo from the wharf almost as soon as 
landed, e.g., grain can be conveyed to granaries; food produce to 
cool or cold chambers, and timber to stacking.grounds, all 
situated at a distance from the wharf where sorting and delivery 
can be done without impeding the work alongside the vessel. 

The important question for discussion is the advantage of 
working the machinery in connection with the gates and sluices, 
the various cranes, transporters, lifts, hoists, and capstans re- 
quired for the mechanical handling of cargo, electrically or by 
hydraulic pressure. Though endeavours have been made to apply 
electric machinery to the opening and closing of dock-gates and 
the opening and closing of large sluices, it seems to me that 
for actuating slow moving machinery of this description on a 
large scale the advantage is decidedly in favour of hydraulic 
pressure, even though the pumps for supplying the water should 
themselves be driven electrically. For cranes and lifts, especi- 
ally when the loads normally approximate the maximum, the 
advantage in working appears to be about evenly balanced, 
though the first cost of hydraulic appliances of this description is 
somewhat lower. 

Electric working is eminently suitable for conveyor-bands, and 
all kinds of special lifts, ventilating fans, refrigerating 
machinery, and generally for plant to which rotary engines are 
applicable. On the other hand, although hydraulic machinery 
is applicable to some of these purposes, there are others to which 
it is quite unsuitable. In cases where it is suitable hydraulic 
machinery works with less ncise and without risk of fire. For 
all such purposes as those referred to electric appliances are more 
compact, more easily operated, and, if necessary, can be more 
readily made portable. 'lhere is no risk of damage to cargo by 
escaping water. The transmission-cables occupy less space and 
are more easily fixed than hydraulic-pressure pipes, but, on the 
other hand, it is necessary to take special precautions to ensure 
protection against fire. In working with variable loads the 
advantage is decidedly with the electric appliances. 

For workshop equipment in connection with the docks, electric 
appliances are proving their superiority. With regard to distri- 
bution of power to all the various machines, electric cables are 
less costly than hydraulic pipes for conveying the same amount 
of energy, and when worn out have a larger proportion of scrap 
value. There are instances of hydraulic-pressure pipes being 
used for upwards of 30 years without renewal. There is, 
perhaps. not suttcient experience to gauge the life of electric- 
power cables with any certainty. Electric cables are more easily 
laid, adapt themselves more readily to inequalities апа settling 
of the ground, are not liable to complete fracture and consequent 
stoppage of work, and are unaffected by frost. 
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But in addition to working the various mechanical appliances 
electricity can be employed throughout the year for internal and 
external lighting—an important advantage when we consider the 
question of the main power-station. Hydraulic machinery, cn 
the other hand, can be emploved for supplying water for fire 
extinguishing purposes, which, however, is an advantage not often 
required, In order to secure the greatest economy in the main 
power station the plant should be capable ot meeting the maximum 
demand for power, and the work it 1s called upon to pertorm 
should be such as to provide as high a load-factor as possible 
11 we admit that electric appliances are more advantageous than 
hydraulic for the general handling of сагро in variable loads on 
the wharves and in the sheds, that they are more suitable tor 
working refriperating machinery in connection with cool chambers 
and cold storage, and take into consideration lighting the whole 
premises by electricity, it would appear to be reasonible to 
conclude that a more favourable load can be provided tor zn 
electric generating-plant than for a hydraulic pumping-plant of 
the seme capacity, and that in consequence greater economy in 
working will result. It is difticult to institute a com »arison 
between the cost of an electric generating-station, capable ot 
supplying light as well as power, with the cost of a hydraulic 
pumping-station which will supply power only, but for two 
stations containing plant of equal horse-power, the advantage of 
first cost is in favour of the electric machinery. 

With regard to storing energy, one of the most valuable 
adjuncts to the hydraulic system, the accumulator, has so far no 
such satisfactory counterpart in the electric system. The storage- 
battery cannot be compared with this simple contrivance as 
regards cost, reliability, and ease of maintenance. In conclu- 
sion, the tendency towards the use of electric appliances is 
decidedly on the increase, and the advantages are such as ts 
indicate still further development with increased experience. 

The discussion was continued by Mn. C. B. Еилхстох (chief 


engineer London Hydraulic Power Co.), who quite agreed with 


Mr. Squire that there were many purposes for which electrical 
driving was more fitted than hydraulic, and it was often 
ditticult, assuming that one form of transmission only was to be 
used, to decide which of the two was the more suitable. Con- 
sidering first the central station, the point of importance was 
the maximum load which had to be met for a short period. 
The size of the station and the boiler capacity was mainlv de- 
termined by this, though in the hydraulic svstem the sudden 
peaks in the load were to some extent dealt with by the 
accumulators. In the case of electric cranes or other аэрага- 
tus, the power called for from the station was sensibly propor- 
tional to the load, but he thought that electrical apparatus 
was not so economical as hydraulic apparatus at full load, with 
the result that on the average, with a variable load, there was 
little difference in the all-day efficiency. Any advantage there 
might be due to this in favour of electricity was, however, 
transferred to the other side by considerations of the smaller 
power station permitted by the use of hydraulic accumulators. 
Owing to this feature of a certain amount of storage, the hvdrau- 
lic station will work at a better load factor than the electric 
station, unless, of course, the load is continuous, a case not 
often arising in dock work. Also, the reduction of the load 
factor did not reduce the efficiency of a hydraulic station so 
much as that of an electric station. The influence of the light- 
ing load was, in his opinion, to make the load factor even worse. 
With regard to distribution, comparison had, he thought, wsuaily 
been made with hydraulic systems. which had been carried cut 
in a way not suitable for putting side by side with up-to-date 
electrical systems. If more accumulators were used and much 
high pressures in the case of long distances, the comparisons 
would be much more favourable to the hydraulic system. 

Mr. А. С. Lysrer (Liverpool) spoke of several special types 
of crane which he thought could be used with more advantage, 
especially those of a more portable nature, and floating cranes. 
as it was usually more economical to bring the crane to the 
ship than the ship to the crane. There were certain functions 
in dock work that electricity could not nerform. that hydreulie 
apparatus would mect satisfactorily, and he said this seemed to 
point to the advisability of a combined system. Electricity, he 
said, had the advantage of better eflicienev, but no doubt 
hydraulic appliances were simpler and more durable. А disad- 
vantage of the combination was that each spoilt the other's load 
factor. 

Dr. ConrHELL was the next speaker. He considered the 
advance of electrical methods as applied to dock тасһілегу 
had been marvellous during the last 15 vears. When he first 
came to Europe in 1891, hardly a single electric dock crane was 
in use. Great Britain had always been the home of hvdraulic 
engineering, but he would like to call attention to what had 
been done in other narts of the world. He had been for some 
time consulting engineer to the Argentine Government. At 
Vuenos Aires they had formerlv used only the hydraulic system. 
bnt when the docks at Rosario were under consideration thev 
had gone most carefully into the relative merits of the two 
methods, and had decided upon having nothing but electric 
power. Тһе electrical equipment included a variety of applica- 
tions, amongst which were grain elevators, cranes, traversers. and 
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а telpherage system. Electric dock equipments were to be found 
in a number of other places in South America, notably Para, in 
brazil, and Pernambuco, and, indeed, in one place he knew of, a 
hydraulic equipment was being taken out and replaced by 
eiectrical working. Electricity seemed to fit the general variety 
of modern dock work better than hydraulic power. Motors 
could be applied anywhere and everywhere, and were parti- 
cularly suitable for such purposes as coal conveying and the 
driving of workshops and refrigerating machinery. As to 
electric lighting, he dittered from a previous speaker, and 
thought it improved the load factor of the station rather than 
made it worse, as the light was only required at night when 
the load on the cranes was usually not, so heavy as in the 
daytime. 

MR. W. Pirr (Messrs. Stothert and Pitt, Bath) said he 
thought that the causes of the great development in the appli- 
cation of electricity to dock work was summed up in the word 
"flexibility." A modern dock could be looked upon alinost as 
‚А manutacturing centre, and, as Dr. Corthell had said, electric 
motors could be put here. there, and everywhere. He quite 
admitted that a good hydraulic crane was as etticient as a good 
electric crane, and, of course, there was a field for both, but the 
flexibility of the electric crane gave it the advantage in many 
cases, especially in some of the special portable sorts of crane 
mentioned by Mr. Lyster. 

Mr. W. H. Hunter (Manchester Ship Canal) said that at Man- 
chester they had 70 hydraulic cranes and about the same number 
of electric cranes working side by side. ‘lhe original plant was 
hydraulic, but when extensions were required it was decided that 
electric power would be both more convenient and more econo- 
mical than hydraulic, particularly in the case of the large grain 
elevators which were to be installed. They had found the elec- 
trical appliances then laid aown so much more convenient and 
tlexible, and ready to be adopted to all sorts of uses, that 
for general dock work he did not think there was any longer 
any room for doubt as to their superiority. For working dock 
gates, however, he thought that hydraulic were more satis- 
tactory. He was also inclined to favour hydraulic rather than 
electric working for capstans. Accurate figures of comparison 
between the two systems were very hard to arrive at. He had 
made an attempt at a comparative test by unloading 160 tons 
of cotton bales with cranes of both descriptions under parallel 
circumstances, and the cost per ton lifted (including interest 
on cost of plant and main) had worked out at lj 56d. per ton 
for hydraulic working, and (taking current at ld. per unit) at 
15:82u. for electrical working. ‘There was thus little difference 
in the working expenses. ‘The maintenance of electric plant 
was, however, in his opinion, /ess than hydraulic plant, but the 
first cost of electric plant was some 60 per cent. higher than 
hydraulic, so that there was practically equilibrium as regards 
the total costs. For convenience, however, there was a decided 
preponderance on the electric side, and much greater ease in 
dealing with unexpected developments. 

Mr. C. Brereton spoke of the importance of having a form of 
transmission which 'could always be relied upon, and instanced 
the case of heavy coal hoists on the South Wales docks, and other 
heavy work, to which, in his opinion, hydraulic methods were 
more suited. He had gone very carefully into the question 
in connection with the new Avonmouth Docks, where they had 
decided to retain hydraulic working for all heavy work, such 
as dock gates and for the capstans, but all the lighter work, 
the grain elevators, cranes, &c., would be driven electrically. 
In this case advantage could be taken of the town supply of 
electricity. If a separate generating station had been required 
the scheme would probably have been less satisfactory. 

Mr. 5. Homrray emphasised the fact that each case ought 
to be considerel on its own merits. There were many cases 
in which electrical working might be adopted with advantage, 
but for large docks in which the principal work was shipping 
coal in quantities, he preferred hydraulic power, in which the 
motions are under very delicate control, and in which faults 
«an be very easily traced. А point which had not been 
discussed was the question of combined *''electro-hydraulic " 
transmission.. 

Mr. C. S. Мек said he was not there to advocate either 
system. The comparison of hydraulic and electric working 
had been very fully considered in connection with the King's 
Dock. Swansea, and he was able to give some of the compara- 
tive figures which had been obtained, including some results 
of tests by Mr. Raven, on the electric appliances at the Middles- 
brough docks. Electric power at Middlesbrough in 1903 had cost 
2`02а. per unit, which was reduced to 1:80d. in 1906. The 
corresponding figure at Glasgow (1903) was 2 558d., and at 
Leith, 150d. As a comparison with these he gave the follow- 
ing figures for hydraulic power :—Middlesbrough (1803), 12:8:d. 
per 1.000 gallons, equivalent to 2d. per unit; Glasgow (1905), 
1767d. per 1.000 gallons, or 27d. per unit; Swansea 
(1906), 841d. per 1,000 gallons, or 1'29d. per unit, including 
interest and depreciation (or O'91d. excluding interest and de- 
preciation). He thought this was as low a figure for hydraulic 
power as had yet been obtained. The average price which 
they paid for the town supply of electricity was 1274. per 
unit, but of course in other parts of the country the cost was 
very much lower, as, for example, at Newcastle, where he 
believed electric power could be obtained at 0674. per unit. 


Coming now to costs per ton lifted, this worked out for the 
hydraulic plant at Swansea at 14114. per ton, excluding cost ot 
power, and 1°788d., including power. Mr. Raven had given 
him a corresponding figure for Middlesbrough, but this was 
hardly comparable, as the height of lift was very much 
greater. Electric power was indisputably more suitable as 
regards flexibility to cranes, especially where they are distri 
buted over a large area, but tor coal hoists he thought the 
hydraulic method was the better of the two. 

Mn. ABERNETHY confirmed the views of previous speakers in 
preferring electricity for the lighter work, and hydraulic power 
tor such work as moving dock gates, which were becoming 
heavier and heavier in the newer docks. 

Mr. W. Stokes took up the question of power storage, and 
doubted that there was as much advantage to be obtained as 
маз commonly thought from the hydraulic accumulator. In 
order to store the amount of energy equivalent to 500 h.p. 
for 10 minutes a very large and expensive accumulator was 
required. In the case of an electric generating station these 
temporary overloads could easily be dealt with by the elec 
trical plant, provided the boiler power was sutticient. Again, 
it must not be forgotten that there was always a loss of 
ó to 4 per cent. of the power which was put into the accumu- 
lator, owing to friction. Regarding Mr. Hunter's remarks on 
electric capstans he suggested that perhaps some of his un- 
favourable experiences were indirectly due to his having been 
obliged to accept the lowest tender, and protested against the 
ruinous  price-cutting characterising some sections of the 
electrical industry. 

Mr. C. E. Vernon added some remarks on the much-praised 
hydraulic accumulator. It was all very well in the engine- 
house, where it was of use for regulating the plant, but a mile 
or two away it was often only a snare and a delusion. The 
electric accumulator can be maae of very much greater capacity 
for the same cost, even including the necessary boosters. At 
the London Docks they found both powers essential, and at 
Tilbury they had the hydraulhc and electric plant in the 
same engine-room, and supplied by the same boilers. They 
were there able to generate electric power at ld. per unit, and 
hydraulic power at 6d. per 1.000 gallons at the usual pressure. 

Mn. J. J. RonsoN gave some estimate of comparative costs. 
Taking ordinary two-ton dock cranes at 65 ft. radius, a 
hydraulic crane would cost about £1,000, and an electric crane 
£1,350. The hydraulic, he knew, from actual figures, could be 
maintained at £5 per annum, but he thought that £20 to £30 
would have to be spent on the electric crane. His estimate 
for working costs was l'5d. per ton for hydraulic working, and 
2:54. per ton for electric, for the maximum load varying up to 
ód. per ton for general work. А considerable reduction might 
be expected of the substitution of suction gas for steam in the 
power station. 

Mn. C. Corsow referred to the important subject of the risk 
of frost affecting hydraulic apparatus, and put forward the 
claims of the compressed air system as obviating this. 

In reply to the Chairman one or two speakers, including Mr. 
Homphray, Mr. Lyster, and others, detailed the precautions by 
which damage due to frost could usually be avoided. 


The subjeets diseussed at the meeting of Section 
III. (machinery) were mainly connected with work- 
shop methods and machinery. The first discussion 
was opened by Mr. Н. DARBYSHIRE, оп: — 


Precision Grinding. 


Mn. DannvsHinE said :—In this note I propose to deal briefly 
with the finishing of detail parts of machinery by means of 
abrasive wheels, both as regards precision of dimension and 
quality of surface finish. Speaking comparatively, the grati- 
fying advantages that may be obtained from the use of high- 
speed steel are limited to a certain point, that point being 
where a fractional quantity of material must be left and extreme 
care exercised in arriving at the precise dimensions. For this 
final finishing I claim that the grinding-machine is the most 
rapid and economical tool to use, for the following reasons: 
it removes this fractional amount of material in the shortest 
comparative time; it arrives at the desired dimensions by a 
series of rapid and minute chips which cover the whole surface 
repeatedly and whose depth is under perfect control; any 
variation in its shower of sparks is instant and visible evidence 
of its change of form either through distortion or accident; 
and finally, it allows of the actual surface finishing being the 
last operation, thereby removing all those errors and distor- 
tions which are a result of keywaying or other reductions. То 
those who are not conversant with the more modern develop- 
ment of the grinding-machine the first of these reasons may 
appear an exaggeration, but an inquiry into what is being 
done in the matter at the present time will only serve to 
substantiate the statement. For the correction of hardened 
work it has long been considered a necessary part of the 
engineer's equipment, but its use for general finishing purposes 
has been, and is still, considered by many to be indulging in 
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a luxury. The earlier machines were so limited in power and 
capacity that they formed merely a substitute for the file and 
emery-cloth, yet the superior quality of work they produced 
was in itself a recommendation of their use where more precise 
results were desirable or necessary. Their limited power and 
capacity necessitated the previous machining being done to 
within fine limits and with highly sxilled labour, whereas the 
more modern machine, with its ready adaptability to removing 
comparatively more material in a given time, obviates the 
necessity of this close machining. 

Ав instances of the amount of stock which may be removed 
by a modern grinding-machine, I may quote the following 
examples of work done personally :—Several cast-steel bars 10 
ft. in length and 48 millimetres in diameter were reduced to 
46 millimetres in an’ average time of 75 minutes, the greatest 
variation in diameter being 0'01 millimetre. А chilled-iron 
roll, 4 ft. long and 17 in. in diameter, was reduced $, in. in 
diameter in 7 hours. A cast-iron roll 4 ft. by 6 in. was 
reduced ,', in. in diameter in 25 minutes, the greatest variation 
being 0°0005 in. These examples will convey some idea of the 
amount of material which may be removed in а given time 
by a grinding-wheel, and in the first two examples it was found 
more economical to grind outright from the rough black ter 
and casting than to turn and grind. I find the leaving of a 
grinding allowance of 0'015 in. to 0'030 in. on a diameter to 
be the most economical for general work in a modern machine. 
These broad limits allow the previous machine-man to use 
coarse feeds and work rapidly. In order to keep within these 
limits rough tolerance-gauges are desirable, for if the maximum 
amount given be exceeded, waste of both grinder's time and 
abrasive material must ensue. The fact that a ground surface 
is superior to that produced by a file or water-cut is indisput- 
able, and the rapid manner in which a fixed dimension may 
be obtained is а further recommendation; that the result is 
effected by a series of minute chips with a visible index of 
their depth is another point in its favour. In order to start 
& finishing cut in the lathe and control its size, the length 
of its traverse requires à sense of touch which may have 
taken years to attain; to obtain a similar result but а better 
surface in the grinding-machine is an easier matter, because 
another sense is enlisted and the work is simplified. Given a 
few days’ practice with a grinding-machine an operator can 
judge to 0'001 in. the depth of the cut he is taking, by the 
shower of sparks displayed. In actual] practice, where accurate 
results are necessary, the following points must receive atten- 
tion. The first in importance is that there must be an abundant 
supply of water delivered at the grinding-point to ensure the 
work being kept at an equable temperature. Hard bonded 
wheels should be avoided, as they do not cut freely, and may 
well be compared to a dull milling-cutter; they are mostly 
chosen through mistaken ideas of economy, but a little reasoning 
will prove the fallacy of this. | 

A grinding-wheel may well be likened to a milling-cutter, the 
bond of the wheel being, as it were, the spaces between the 
cutting teeth. While we are grinding we must be making 
spaces between these cutting teeth automatically, i.e., the bond 
must be friable enough to crumble away and allow the grit 
to penetrate the work to its maximum cutting depth. The 
degree of this friability of grade of the wheel has зоте 
relation to the texture and shape of material worked upon, and 
is governed by certain and easily understood laws. 

Where a high degree of surface finish is required for appear- 
ance, only the grinding-machine is superior to hand-labour, for 
various reasons; it is more rapidly done, and leaves a surface 
more uniform and pleasing to the eye. This latter recommenda- 
tion may seem a trivial one if we fail to remember that this 
method of finishing secures the most accurate results; it yields 
cylindrica] work which is both truly round and concentric with 
the centre points on which it is held, and this is always an 
advantage. Again, in the finishing of plane surfaces the easiest 
method of holding the work to the machine-table is that which 
will give the most precise results; thus a slide or similar body 
would be outwardly finished by clamping its scraped and finished 
ways to packings ground in position. This ensures absolute 
truth of outer alignment, which would be of great value to 
the operator of the future built-up machine, and its beauty of 
finish would probably be a means of ensuring his care that 
its accurate condition be maintained. The great advance that 
has been made in grinding practice recently has been mostly 
in work of cylindrical form, and for this purpose its claims 
to attention are undeniable. Personally I see no reason why 
the same advantages cannot be obtained in the grinding of 
plane surfaces with a suitably designed machine. My oppor- 
tunities of experlence in this direction have been somewhat 
limited, but have served to convince me that many advantages 
would be gained by those who choose to take up the matter 
thoroughly. 


Before the discussion on this subject was continued, 
Prof. J. T. NicoLsowN introduced the second subject 
for discussion, which was:— 


Machine-Tool Design as affected by the Use of 
High-Speed Cutting Tools. 


The design of the lathe, the most important of all machine- 
tools, has been greatly modified by the introduction of the 
high-heat steels. Much greater power, strength, and rigidity 
are now necessary, and many faults of construction, always 
existing, have been laid bare by the severe tests imposed by 
the use of the new steel. 

Power.—The power required depends upon the area of the 
cut, the force upon the tool, and the speed with which the 
cut is taken. The first factor depends upon the size and 
nature of the work. In repetition work, forging can be done 
closely to size, and only fine cuts need be taken. This appears 
to be the reason why American lathes are, on the whole, lighter 
than those of British design. In general engineering work, 
however, lathes which can take heavy roughing cuts are neces- 
sary, for it is cheaper to forge only approximately to size, and 
afterwards remove the excess material in the lathe, when a 
small number of pieces of any one kind are required. The 
amount which may nowadays be economically left on a forging 
is greater than it was, because it is less costly to produce 
a ton of shavings with high-heat steel than with low heat; not 
because the work required to machine off the ton is any less, 
but because the on-cast charge is smaller. This remark suggests 
that the ''standard cut," by which is meant the size of the 
shaving which the lathe is designed to remove (on machinery 
steel), might reasonably be fixed at a higher value now then 
formerly. In the comparisons which follow this has not been 
done, however, but a cut having a depth equal to one-fortieth 
of the height of centres and a traverse feed one-quarter of this 
have been assumed: а result based on data collected from 
practice. 

With regard to the second factor number two, it is now 
known that the vertical pressure exerted on the point of a 
tool of ordinary shape is 100 tons per square inch for soft 
steel, and about 80 tons per square inch for cast iron. These 
figures appear not to vary much with either the area of the 
cut or its shape, and to be, to a first approximation, independent 
of the speed. The cutting force is thus the same whether 
carbon or high-heat steel is being used, and, the standard cut 
having been assumed the same for both, the power required 
wil depend only on the speed of cutting. This leads us to 
the third factor, the cutting speed. Аз will appear from an 
inspection of the accompanying table, the high-heat steel has 
increased the speed about threefold for the heavy and moderate 
cuts, and above five- to seven-fold for light cuts. The power 
required is therefore from three- to seven-fold as great for 
high- as for low-heat steel:— 


Cutting Speeds for High- and Low-Heat Steels Compared. 


Depth of Traverse Area of Speed with pi ыза 
cut. feed. cut, carbon steel. “Б,” 
steel. 
Inch. Inch, Square iuch.| Ft. per min. Ft. per min. 
4 Е 8 0-005 20 150 
3% 0-01 20 ' no 
4 5 0-05 16 50 
1 1 0-10 18 40 
1 t 0:20 10 30 


Power required for Lathes with High- and Low-Heat Steels 


Compared. 
Height of centres. | 6 in. 12in. 18 in. | 36 in. 60 in. 
= --————— E 
Power for carbon Н.Р. | Н.Р. ` H.P. | Н.Р. | Н.Р. 
steel ... . | 1 ^ 8} 61 16 25 
Power for high-heat | | 
steel . 25] 7 18 19 50 75 


i ! | 


Heavy cuts аге more economical than light, if both are taken 
at their appropriate speeds, because :—1. The high-heat steel 
will cut a greater weight per unit of time, without damage. 
2. The gross power is less per unit of weight machined. 

The Highest and Lowest Ngindle-Speeds, and their. Ratio.— 
These data are fundamental to the design of the fast headstock; 


JUNE 27, 1907. 


ELECTRICAL ENGINEERING 


1093 


and the following figures, rationally deduced, have been con- 
firmed by practice :— 


біп. 12in. | 18 in. | 36 in. 60 in. 


| 


z ны еен иң c ie эё 


Heightof centres. 


| 

| 
Spindle speeds 
for carbon- | 
steel lathes— 


+ 


50) 


for high-heat 

steel lathes— 
Greatest ... 
Least 


Greatest ... | 300 1501.4, 1021, | 30) | 

Least " 6] 50 3J 50, 1-7) si 0-5] 106 0-16) 186| Ratio 
Spindle speeds | | 
| | 


| 
| 
| 
| 
| 


ОО 
3.0 \ 44, 200}, 
| 


600) 


1001 60 
cof 10€ 


1j 05] 12(| Ratio 


From this table it is seen that the highest spindle:speed has 
been doubled throughout, whilst the lowest .spindle-speed has 
been increased tenfold for the smaller, and about twofold tor 
the larger sizes. Thus the ratio of the greatest to the least 
is not so great as it was for the carbon-steel lathes. This 
means that, as the number of different spindle-speeds to be 
provided depends on that ratio, so many speeds and gears 
are not required for high-speed lathes as were necessary to 
secure a proper subdivision in a case of carbon steel lathes; 
this being more especially true for the smaller sizes. 

The Belt-Drive.—To enable them to transmit the great powers 
now required, much higher belt.speeds have become necessary. 
In the old lathes, which always had their cones mounted on 
the spindle, the belt-speed was limited, by the necessity of 
connecting that cone to the spindle for direct driving, to 
between 600 and 1,200 ft. per minute. "This bad practice has 
now been abandoned by most of the good makers, the cone 
being placed on a back-shaft and geared down to the spindle 
by spur and pinion. In this way speeds through the air of 2,000 
or 5,000 ft. per minute can easily be obtained, and unduly 
wide belts avoided. "The efficiency of the belt-drive is also 
improved by using large pulleys running at moderate speeds, 
rather than small pulleys running at very high rates of revolu- 


tion. In obtaining the required number of different spindle- | 


speeds it has been found to be better, from the point of view 
of a good belt-drive, to secure them by increasing the number 
of back-gears rather than by adding to the number of the cone- 
steps or of the countershaft-speeds. The former method is 
naturaly accompanied by a larger first cost; but the ultimate 
economy is entirely in the purchaser's favour. 
Gears.—Tooth-durability has now to receive more attention 
than formerly. All wheels must be machine-cut, and the propor- 


tion of width to pitch very much increased. These broad wheels. 


with finely pitched teeth are conducive to smooth running. 
Small arcs of approach and enlarged arcs of recess should also 
be used to secure durability or reduce wear. 

Spindles and their Bearings.—There seems at first to have 
been a tendency to unduly increase the diameters of the front 
béarings of spindles for high-speed lathes. The torques are, 
however, no greater than before, and as the power is—at all 
events, for all but the smaller sizes—transmitted through the 
face-plate and not through the spindle, the reason for the 
large increase of diameter to be found in practice is not very 
obvious. Increased rigidity is, no doubt, required to with- 
stand the shocks, which are greater at higher speeds; but, in 
the author's opinion, lack of rigidity has been frequently due 
to elaborate and defective arrangements for adjustment in 
the main bearings. The adoption of solid bush-bearings, without 
any means of adjustment whatever, but fitted with forced lubri- 
cation to prevent metal-to-metal contact at the lower speeds. 
and so altogether to avoid wear, appears to offer a solution of 
the problem which will enable spindles of smaller diameters 
and bearings of about half their present length to be used. 

Beds and Saddles.—The greater vibration set up at high 
speeds of cutting by reason ot the greater liability to resonance, 
necessitates stiffer beds than before. The time-honoured double 
Н section of bed will ultimately have to be abandoned, and a 
bed of box or circular section substituted for it. The dis- 
crepancy between the strengths of the old-fashioned and the 
proposed sections, whether for resisting, ending, or torsion, 
is so great as to render the retention of the old design simply 
a ludicrous adherence to preconceived notions. Saddles have 
probably alwave heen rather wobbly; but the high-heat steel 
has effectual'y laid bare their weaknesses. ui 

Loose Headstocks.—For high-speed turning, the loose head- 
stock needs to be very firmlv bolted down at its four corners, 
and not at the middle. From this point of view it is bad 
practice to do taper turning by setting over the head. The 


increased number of joints and the position of the work 
between centres are against heavy cutting with success. 
Feeding  AMechanism.—Al| the feed-motions should now be 
fitted with interlocking devices, and the feed should have a 
safety throw-out. The high speeds now used do not give the 
operator any chance of remedying mistakes. Any increase of 
the number of feed-changes above four, or at most six, is 
supertiuous, and is a positive disadvantage, if the screw-cutting 
feed is taken through these gears. 
further discussed 


The two subjeets were then 


together. 


Mr. Т. H. RicHEs spoke of the possibility of grinding rough 
forgings, and emphasised the remarks of the author as to the 
extreme accuracy of high-speed grinding. 

Cor. R. E. B. Crompton said that the principal difficulty he 
had found was to obtain grinding wheels with uniform charac- 
teristics. The difficulty ot glazing and consequent heating could 
be got over by the use of real stones; in tact, he thought that 
these were necessary for truly accurate work; but unfortunately 
they were very expensive, a cylinder of 4 in. diameter cost- 
ing £4 or £5. The water supply, although a necessity, was a 
nuisance in very small work, as the water film interfered with 
accurate measurement. One trouble was the distortion produced 
by expansion due to heating, but he had got over this ditliculty 
by the use of a spring-supported centre, and really this device 
was absolutely necessary tor certain classes of work. The 
practice originally adopted of mounting the grinder upon the 
slide-rest was very bad, and could only result in the production 
of polygonal work. 

Mr. J. Н. R. WniNrIELD (Messrs. Sir W. C. Armstrong and 
Co.) mentioned a lathe of 18.in. centre, with two tools, which, 
when taking jin. by iin. cuts, absorbed 60 h.p. Аз regards 
belt speeds, he thought that 3,000 ft. per minute was a good 
figure to work to. 

Mr. Н. Е. DowarpsoN emphasised the importance of stiff 
frames for grinding machines, and spoke of the advantages for 
flat work ot the magnetic chuck, which allowed of very rapid 
manipulation. 

Mr. W. Tarrrey (Lang and Sons) referred to various lathes 
manufactured by his firm to withstand the heavy strains pro- 
duced by the use of high-speed tools, and in which the thrust of 
the tool was taken directly on the shear. 

Mr. D. CanNEGIE pointed out several good points in lathe 
design ‘which first came from America, and supported the 
author's contention that a simple solid bush-bearing without 
adjustment and with forced lubrication was much the better 
form for a lathe headstock, and thought that the old cone- 
bearings would soon be abolished. Аз regards grinding, he 
agreed that the material used for bonding was the important 
point, and considered that ordinary grindstones formed the best 
wheels tor soft steel, and emery wheels tor hard steel. 

Мв. А. Н. Hay said that he had found the greatest difficulty 
in getting correct and uniform wheels, and could not depend 
upon two batches of wheels turning out ‘alike. 

Mr. Proctor had used a magnetic chuck for flat surface 
grinding with water, the use of which in all cases gave better 
results. The noise of lathe gears could be greatly reduced by 
the use of broad gears of fine pitch. 

Pror. NicorLsoN, in reply, dwelt at some length upon the 
great advantages of a lathe-bed having a circular or closed 
section, and thought that in the end this type of bed would 
become universal. 

Mr. Н. DARRYSHIRE, in reply, thought that the solution of 
the uniform grade difficulty in grinding wheels might be found 
by sticking to one manufacturer. Wheels could be dressed in 
a similar fashion to an ordinary emery wheel, and finished with 
a diamond tool. As regards the possibilities of time-saving, 
he had known cases of chilled iron rolls which used to require 
eight days for turning, and were now ground up in seven hours. 


The third subject for discussion at this meeting 
was introduced by Мк. C. P. WniTCOMBE, who read a 
communication on:— 


The Use of Pneumatic Tools in Workshops. 


Installing a Compressed-Air. Plant.—The main points demand- 
ing attention when installing a compressed-air piant are :— 
(1) Capacity of air-compressor. (2) Method of driving and 
general design of air-compressor. (3) Arrangement and capacity 
of air-mains, receivers, and service-pipes. In fixing the capacity 
of the compressor а very ample margin should always be allowed, 
it being quite impossible to accurately foresee all future require- 
ments. The type of machine is frequently determined by the 
space available, and the method of driving by existing con- 
ditions. Steam-driven machines are, where practicable, generally 
installed in preference to belt-driven. Driving by direct coupling 
to an electric motor is often adopted, but the interposition of a 
10pe-driven countershaft affords a very effective alternative 
arrangement of electric drive. For air-pressures of 80 lb. per 
square inch and upwards the use of compound air-cylinders 
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and an inter-cooler will effect an appreciable saving, and where 
a steam-pressure of 150 lb. or more 15 procurable, compound 
steam-cylinders are advisable. 

Air-mains should be of liberal diameter, thus affording storage- 
capacity and tending to avcid loss of pressure by friction. 
Separate receivers should be located near the principal points of 
consumption; water-traps and drip-cocks should be provided in 
convenient positions; all joints and connections should be 
ensured against leakage, occasional tests being desirable. 
Theoretically, the reheating of compressed air, when the distance 
traversed is considerable, should be productive of economy ; but 
very little attention seems to nave been directed to this matter 
so tar as workshop plants are concerned, the reason being, prob- 
ably, that a reheater, to be fully effective, must be placed close 
to the point at which the air is actually used. This requirement 
would in most cases prove prohibitive, hut not, perhaps, where 
compressed air is used for operating power-hanuners, and a test 
of the results of reheating under such circumstances would 
certainly prove interesting. 

Recent Improvements in Pneumatic Tools.—It may be assumed 
that the distinctive characteristics of the designs of pneumatic 
hammers and drills which have established their position are 
fairly well known; no radical changes appear to have been 
effected during the past few years, but the efforts of designers 
and manufacturers have been directed, with a considerable 
measure of success, to improving the construction, economising 
the air-consumption, and facilitating the operating. 

Maintenance. of. T'ools.— Maintenance in the highest state of 
efficiency 18 essential to the satisfactory operation of pneumatic 
tools, and the prompt replacement of a defective part frequently 
exercises a vital intluence on the out-turn capacity of the tool 
concerned. Such replacement is facilitated bv the interchange- 
ability of parts, due to the system of manufacture adopted in 
the production of these tools. It 1s usual when large numbers 
of tools are in constant use, to arrange for their periodical 
examination and test by selected workmen, and it will be at 
once recognised that the general adoption of this practice might 
be expected to produce very beneficial results. 

Comparative Speed Capabilities —From actual results the fol. 
lowing comparisons of sneeds of out-turn as compared with hand- 
work have been compiled; it is not claimed that these speeds 
are applicable to all classes of work, but that they can be 
generally attained and sometimes even exceeded :—- 


Speeds. 

Description of work. By hand. By pneumatic tool. 
Heavy chipping ses m 1 2 to 4 
Caulking i es я? 1 3 ,, 4 
Drilling ... et e T" 1 3 ,, 4 
Rimering ake бз 29 1 4 ,, 6 
Riveting 1(3men) 14,, 24(2 men) 


Economical Results.—The economical results achieved, so far 
as piece-work rates alone are concerned, are not nearly propor- 
tionate to the higher of the speeds enumerated above, but the 
reduced rates which have formed the subject of agreement 
between employers and employed, enable the latter to earn 
higher wages in a given time, and the increased rapidity of out- 
turn constitutes an important item for the employers! considera- 
tion when comparing results with hand-work. The following 
figures show, approximately, the reductions in piece-work rates 
effected by the use of pneumatic tools in the United Kingdom :— 


Description of Percentage off 


work. hand-labour rates. 
Chipping... Т7 ui ms 35 to 50 
Caulking | ... m Ms P 35 ,, 55 
Drilling иа dag м. io. 40 ,, 60 
Rimering  ... e ЕЕ кз 590 ,, 75 
Riveting  ... 1s e" EN 30 ,, 50 


Figures recently prepared by a leading firm for their own 
information showed that a weekly saving of more than £2 was 
being effected in wages for every £1 of running cost of the 
pneumatic plant, the latter including interest on capital outlay, 
depreciation, power-charges, maintenance, and repairs. The 
number of tools owned by the firm concerned exceeds eighty, 
and their compressing plant has a capacity of 1,500 cubic feet of 
free air per minute. 

Reductions in piece-work rates in Germany are reported to 
vary as follows :— 


Description of Percentage off 


work. hand-labour rates. 
Chipping and caulking 35 to 65 
Drilling 900 ,, 5O 


Riveting 35 ,, 60 


General Remarks.—The advantages derivable from the use of 
modern portable pneumatic tools for special purposes are now, it 


is considered, admitted with practical unanimity; some of those 
who were amongst the most determined opponents of such tools 
are to-day found in the ranks of their warmest advocates. The 
demand for these tools has steadily increased year by vear. 
though not so rapidly in the United. Kingdom as in the United 
States and in Germany; this difference has been due mainly to 
the opposition experienced here to the use of portable riveting 
tools, an opposition which it is understood has recently been to 
a large extent overcome, and in that case a continuation of 
the growth of development in this country may be reasonably 
predicted. 

Mr. T. H. Rices said that his own experience of pneumatic 
riveting had been very favourable. Previous to the introdue- 
tion ot the long stroke hammer he had obtained good results 
with rivets up to 4 in. or 3 in. diameter, but since the introdue- 
tion of that type of hammer he had obtained very successful 
work with rivets up to 1 in. or 1g in. diameter. He had found 
that in all cases it was better to heat the rivet slightly more 
than was customary in hand riveting, also to slightly «ool the 
point of the rivet before starting the riveter. 

MR. D. CanRNEGIE remarked that he knew of one case where 
pneumatic chipping, &c., had proved unsatisfactory for the 
treatment of steel castings, in spite of two determined attempts 
made to introduce these tools. For boiler work, caulking, &«.. 
he considered that thev were eminently satisfactory. 

Mr. E. €. Amos pointed out that the date of the first suc- 
cessful hammer of modern type was 1896. 

Mr. С. P. WHuHrrcoMBE, in reply, mentioned that recently 
there had been introduced a new holding-up tool, which delivers 
а few blows upon the head of the rivet previous to hol ing-up 
This ensured good mechanical contact between the rivet head 
and the plate, and also served to prevent the rivet moving 
during the process of riveting. 


А note of some interest was read before Section I. 
(Railways) by Mr. Н. К. А. Маглоск, of which we 
give a short abstract below : — 


The Action between Wheel and Rail. 


No one who has observed the rails of any of the tube railways 
at present working in London can have failed to notice how 
much the rails become worn, especially just after they are laid: 
and it seemed to me that it might be of some use to examine 
the mutual action between the rails and wheels from a theoretical 
ppint of view. 

It is clear that if a wheel is to roll on a rail without either 
causing permanent set or distortion in the other, the defornia- 
tion, caused at the contact between the two, must be entirely 
within the elastic limits of the material. The first step in the 
investigation, therefore, was to determine what is the radius and 
effective width of tread of a wheel which will just carry a given 
load without any permanent alteration in shape. I assume that 
the wheel and the rail are made of the same steel, and that such 
steel will bear a load of 20 tons per square inch on its surface 
before deforming. Hence, if we suppose that each wheel 
carries a load of four tons, there must, at any rate, be more 
than lsquare inch of contact between the rail and the wheel. 

The next question is, 1f a steel cylinder of a certain radius and 
width rests on a flat steel rail of the same width, and carries a 
definite load, how much will the cylinder depress the rail and 
how much will the rail flatten the cylinder? It appears that. 
over the area in which they come in contact, the profile of the 
rail and wheel are both arcs of the same circle, and that the 
radius of this circle is twice the radius of the wheel. It appears 
also that the depression produced at the mid-point of contact 
is about 5,155 of the square root of the area of contact per 
ton per square inch, it being assumed that the square root of 
the area of. contact is small compared with the depth of the rail. 
Now the area of contact is the width of the effective tread multi- 
plied by the length of the arc of contact, and this latter varies 
as the square root of the radius of the wheel for a constant 
depth of indentation. If, therefore, the area of contact is to 
be constant, the width of the tread must vary inverselv as the 
square root of the radius. 

It can be shown that the total elastic reaction. between a 
cylinder and a surface originally plane is two-thirds of the 
maximum pressure between them multiplied by the area of contact. 
Hence if the total load on the rail is four tons, and the maximum 
pressure the steel will bear without permanent deformation is 
20 tons per square inch, the area of contact must be not less than 
0°5 square inch, therefore the indentation at mid-contact must 
not exceed „lzy inch; and I find that, in order to get the 
required area and not exceed this indentation, the diameter of 
the wheel must not be less than 5 ft. if the tread is 1 in. 
wide. 

Any wheel of less diameter. unless the tread was wider than 
1 in.. would cause a permanent flattening of the rail. Most of 
the wheels now in use on railways are less than 5 ft. in 
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diameter, and when both wheel and rail are new, they certainly . 


do not have a bearing surface an inch wide. 1 conclude, there- 
fore, that there is some permanent flattening down of the rail 
each time a wheel passes over it. 

1 can make some estimate of what the flattening is in the case 
of a wheel whose diameter is given, by finding in the first place 
what load that wheel would carry by purely elastic reaction, 
and then finding how much deeper the wheel would have to sink 
into the rail to carry the extra load, taking the reaction over 
that part of the depression which exceeds the elastic limit to be 
constant and equal to 20 tons per square inch. 

In all these remarks 1 have considered only the wear which 
would occur on a straight railway, and where there is no slipping 
between the rail and wheel. On a curve there is necessarily 
slipping on one or both rails, and slipping must occur even on 
the straight, unless the diameter of the wheels on the same axis 
is identical. The wear due to slipping is quite distinct from the 
flattening or crushing which I have considered hitherto; but it 
is to the slipping we must look, I think, for the origin of the 
ripple-like marks which are often to be noticed on rails over 
which small wheels are run. The length of each of these ripples 
is 25 in. to 5 in., and they often extend over a consider- 
able length of line. The question arises, what settles the wave- 
length? Is it something which depends only on the distance 
the wheel travels and not on the velocity (as would be the case 
if it was the result of the toothed gear-wheels of the motors), or 
is it a real period, e.g., something which recurs in a constant 
time? Т think the latter is the true explanation, and the only 
period likely to give rise to these marks is the period of the 
torsional vibration of the wheels on their axles. Such torsional 
vibrations are sure to be set up at certain speeds if the wheels 
slip on the rails, and may be compared with the vibrations of a 
bowed string, or more closely with chattering a wheel or disc 
when mounted on a slender axis and turned in a lathe. The 
subject is rather complicated, and I can only mention this 
explanation here without giving any details. 


Another paper read before the same meeting was 
by Mr. W. Dawson, on:— 


A System of Audible Signalling on Railways. 


This paper described the system of electrically actuated audible 
signal on locomotives which has been developed by the Great 
Western Railway Company, and has been in use for about 15 
months on a short branch line. The system was fully described 
and illustrated in ELECTRICAL ENGINEERING, March 7th, p. 431. 


In the afternoon, visits were paid to Woolwich 
Arsenal; the generating station at Lots Road, 
Chelsea, of the Underground Electric Railways Co. of 
Lendon; the Central Telephone Exchange, General 
Post Office (South), Carter Lane. E.C., and the 
National Physical Laboratory, Bushy House, Ted- 
dington. 

The annual conversazicne of the Institution of Civil 
Engineers was held in the evening in the Royal Albert 
Hall, instead of being held on two consecutive days at 
the Institution. By this means all the members had 
an opportunity of meeting on the same night. The 
members and guests were received by Sir Alexander 
and Lady Kennedy and members of the Council of 
the Institution. Upwards of 3,000 persons wer: 
present, and the hall was prettily decorated. The 
musical programme included songs by Miss Agnes 
Nicholls and selections by the string band of the Royal 
Engineers. The Harfcrd Vocal Quartette sang in the 
Small Hall. | 


FRIDAY, 21sr JUNE. 


A joint meeting of Section VII. (Applications cf 
Electricity) and Section IV. (Mining and Metallurgy) 
was held in the theatre of the Institution. The first 
speaker was Mr. Bertram Brovxr, who introduced the 
subject of:— 


Electro-Metallurgy. 


It may, I think, be rightly said that at the present there is 
more solid progress being made in electro-metallurgy than at 
any previous time. The older electro-metallurgical processes 
are being worked with economic and industrial success, and 
there is no lack of new ideas and improvements. "There is 
a great difference between the mode of development of these 


new ideas as practised now, and the method which was formerly 
thought adequate. Then the subject of electro-metallurgy was 
so special that few were able to judge whether a process was 
likely to be successful or not. Now it has been studied like 
any other branch of chemical engineering, and its principles 
are well understood. The result is that processes which may 
be of considerable laboratory interest, but are plainly unwork- 
able commercially, are put aside, and the energy and money 
formerly wasted on these are directed to those which can be 
made an industrial success. 

The principal electro-metallurgical industries are the refining 
of copper, the manufacture of aluminium, of sodium, and of 
steel. The greater part of the world's output of copper is 
refined electrolytically, with the result that good commercial 
copper, such as is used for locomotive fire-boxes, is often almost 
chemically pure. The advantage of this is that the users of 
copper as such, or the makers of alloys of copper, can now 
obtain the pure metal and either use it pure or add to it a 
definite percentage of some other substance; their predecessors 
had to be content with copper containing any impurity which 
the manufacturer of those days found ditlicult to remove, and 
any accurate conclusion as to the cause of the behaviour of 
the metal or alloy under practical conditions was almost impos- 
sible. An incidental but very substantial advantage is that 
the recovery of the gold and silver in crude copper is effected 
completely and much more cheaply than is possible by any of 
the older metallurgical processes. It may be noted in passing 
that as the result of working up the anode sludge for its 
valuable contents, an element which 20 years ago was a chemical 
curiosity—I mean tellurium—is now procurable in quantity, 
and doubtless would be prepared commercially if an industrial 
use were found for it. The winning of copper electrolytically, 
as distinct from its refining, is in a very backward state, but 
I may perhaps be allowed to venture to express the opinion 
that in the future, and it may be in the near future, a method 
will be found which, for some ores at least, will displace 
ordinary smelting methods as completely as electrolytic refining 
has replaced the older dry processes. 

The aluminium industry is in an exceptionally prosperous 
condition. The old trouble of finding an outlet for the metal 
has been replaced by the difficulty of manufacturing enough of 
it for modern needs with existing plants, and new works are 
rapidly being erected; at present, processes of the Héroult 
type are universally employed, but it is not likely that no 
improvement on these will be made. There are several directions 
in which experiments are being made, which, if successful, 
may lower the cost of manufacture substantially, and allow 
of the use of aluminium at least as freely as that of zinc. 

The use of sodium is not so large as to induce any great effort 
to improve or abolish the clever Castner process by which it is 
at present made, but even here there is some opening for inven- 
tion in the way of electrolysing а sodium salt cheaper than 
caustic soda, e.y., sodium chloride. Work is being done in this 
direction. 

The largest of all electro-metallurgical industries will he the 
manufacture of steel. I say, ''will be," because suitable 
methods are only now being developed. Some are already at 
work, and in my view there is no doubt of their rapid and 
fruitful growth. Much delay in arriving at the present status 
has occurred because for years inventors tried to smelt iron 
instead of manufacturing steel from iron already smelted in 
the blast-furnace. Now, however, attention is turned to steel- 
making as a more easily attainable end, with the result that 
already steels of high grade can be successfully prepared in 
electric furnaces of various type—the Héroult and the Kjellin 
representing two of the most distinctive and promising. Prob- 
ably, in the first instance, the electrical method will have its 
greatest measure of success in preparing steels of such high 
grade that any extra cost will be quite outweighed by the 
certainty that the metal will absorb no impurity in the course 
of manufacture. But as methods are cheapened, it may well 
be that every grade of steel now prepared in open.hearth 
furnaces will be prepared in corresponding furnaces electrically 
heated. The power necessary should be obtainable from blast- 
furnace gases, for, after a liberal allowance for heating the 
blast and for the blowing-engines, hoists and subsidiary gear, 
blast is certainly an ample surplus provided modern power- 
plant is installed. 

Zinc is a metal not at present smelted electrically, but which 
for chemical and physical reasons is excellently fitted for produc- 
tion in that manner. "There is much the same reason to replace 
the present furnaces with their numberless small and costly 
retorts by a furnace internally heated by current, as there was 
to supersede the older mode of making phosphorus and carbon 
bisulphide by the electrical methods now in operation. 

Mr. THomas PARKER said he regretted that practically all 
the electro-metallurgical industries had gone to those countries 
where water power was plentiful. Steam had.no chance of com- 
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peting in that industry, but gas engines in moderate sizes, say 
from Uv to 50) kw., were perfectly reliable апа satistactorv. 
Blast furnace gas was not suitabie for general power purposes, 
but the gas produced as a by-product trom his coalite process 
offered а cheap and satistactory solution of the problem of 
cheap power production. Betore long he hoped to see large 
works established near all large towns, where the smoke and 
gas now wasted in thousands of domestic fireplaces would be 
extracted in the first place, and an immense supply of gas 
rendered available at little or no cost. 

Mr. Crou» (Steinhart, Vogel, and Cloud) referred to the 
ditference between copper smelting and iron smelting. Copper 
at high temperature was subject to considerable loss, and copper 
slag had a specific gravity only slightiy less than the metal 
itself. The proportion of slag also was much greater in the case 
of copper. ‘the treatment of oxidised ores was comparatively 
simple, but these ores were only found on the surface. At 
lower depths sulphides were found, and it would be necessary 
to find a process whereby these could be economically smelted. 

Mr. Е. Н. RaTuBoNe said that although the author reterred 
{о the extensive deposits of various aluminium ores, he was 
onlv aware that one ot them, bauxite, could be successfully 
smelted. 

Mr. Е. Wrriss spoke of the electro-recovery of tin as one of 
the coming applications of electro-metallurgy, and also referred 
to one case of copper refining which he knew of, in which the 
gold and silver by-products repaid the cost of refining. 

Мв. HARBORD pointed out the importance of electric smelting 
in connection with the low-grade iron ores, also tre titaniferous 
iron sands, of which such vast quantities exist in Canada and 
New Zealand. He did not think that electric smelting could 
compete with the blast furnace in England, but for the produc- 
tion of special steels there was undoubtedly a great field before 
it. He advocated the use of the electric furnace for refining 
steel as opposed to melting steel, and suggested that in all 
cases the operation should commence with molten steel supplied 
from an ordinary furnace. Under such conditions only 3°48 kw. 
hours were required per ton of steel refined. 

Mr. А. А. CAMPBELL SWINTON thought that there were great 
possibilities for cheap power supply from the existing la 
power companies, provided that supply was taken at the hours 
of lightest load, in order to raise the load factor of the stations 
to a figure approaching 100 per cent. ‘The Newcastle Supply 
Company were making some such arrangement with the Castner 
Keller Company, in connection with the manufacture of alkali, 
and he believed the British Aluminium Company were nego- 
tiating the establishment of a works in the same district. 
There was also the possibility of cathode ray furnaces; Messrs. 
Siemens were already using this process tor the melting of 
tantalum, and he saw no reason why a furnace on the vacuum 
tube principle should not be constructed large enough to utilise 
some thousands of horse-power. The great advantage would 
be that the melting and refining would take place tree from 
contact with carbon or other electrodes. 

Mr. W. M. Morney was of the opinion that the cost of power 
production by a small station specially arranged to work at 1С0 
per cent. load factor for direct supply to adjacent. metallurgical 
works, would be extremely low, and might render this plan 
preferable to any scheme which involved transmission losses. 

Proressor TunNER (Birmingham University) compared the 
coal consumption of blast furnaces with the total 
coal consumption of the country. Only ten million tons per 
annum were used for blast furnaces, equal to 4 per cent. of the 
total consumption, and of this only perhaps one-third might be 
considered available for power supply. Не considered that this 
would in time be absorbed by the purely local requirements of 
the surrounding districts. 

MR. WnmuiNrIELD asked the author if special steels, such as 
were now usel for high-speed cutting tools, could be produced 
direct in one operation, without re-melting, by the electric 
furnace. 

Dr. Е. Morrwo Perkin spoke of sundry applications of the 
electric furnace, such as the production of graphite. carbo- 
rundum, and calcium. He thought that much more might be 
achieved if there were more collaboration between chemists and 
engineers. The chief ditticulty of the chemist was when he had 
experimented on the test-tube scale to induce the engineer to 
help him upon a larger scale. 

СогохЕг, В. E. B. Скомріох referred to the growing import- 
ance of heat treatment in the preparation of steel alloys. 

Mn. Bertram Вгосхт, in reply, said that at present bauxite 
was the only available source of aluminium, but other sources 
existed, and he thought that it was only a matter of time 
before these were rendered available. The chief ditħculty was 
in purifying the alumina. At present it is only found possible 
to obtain high grade aluminium by employing very fine mate- 
rials. Perhaps in the future one would prepare a rather less 
fine product, and then refine it electrolytically. 


Mr. С. P. Sparks then intreduced the subject of :- - 


Modern Applications of Electricity to Mines. 


The importance of increasing the application of power to 
reduce labour-costs renders the use of electricity a matter of 
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interest to all mine-owners, as no other system has equal flexi- 
bility in distribution or is so well adapted to meet every form 
of drive above or below ground. 


Economies.—' The principal economies resulting from the use 


of electricity are through :—(1) Reduced stand-by charges. (2) 
Small loss in transmission. (3) High efficiency of the electric 
motor. (4) The lower capital cost of producing and transmit- 
ting energy. The saving is specially noticeable where the 
workings are spread over a large area, as the whole of the 
steam-plant can be concentrated at one point. 

The cost of electric power varies over wide limits and 
depends upon :—(1) The size of the undertaking. (2) Capital 
outlay (influenced by locality). (3) Cost of fuel and circulating 
water (if water-power js not available). (4) Load-factor. 
Where electric driving has been adonted on an extensive scale, 
the load-factor at the power-house is between 30 and 40 per cent. 
The high load-factor makes the fuel-cost important. With the 
cheap fuel available at collieries, the cost of the coal only 
accounts for one-quarter of the total cost at the power-house, 
whereas, when fuel 1s purchased, its cost may amount to more 
than one-half of the total: thus the advantage to be gained in 
applying electric driving in mines, where fuel has to be pur- 
chased, is much greater than the economy cbtained in colliery- 
working. 

The following figures of the Powell Duffryn Co. were recently 
quoted by me as representative costs at a discussion at the 
Institution :— 


PowER-HOUSE. 
Low-speed steam-driven generators = 3,000 kilowatts. 
(Largest unit, 1,500 kilowatts.) 
Average horse-power of motors at work during the last year :— 


Haulage pa г) А ‘ 2.900 H.P. 
Winders ... Быз “ы ae eae 180 ,, 
Fans 223 ken TE PE ыз 330 ,, 
Pumps es im oe „ых E 940 ,, 
Screens — ... i3 -— s T 2410 ,, 
Auxiliary motors on surface... -— 480 ,, 
Total dus E к 4,500 Н.Р. 


Output of power-house for 12 months 4, 800,000 units. 
Average cost of coal during year... . Os. per ton. 
Coal consumption per unit —€ S. 2377 Ibs. 


Running cost T bo ien .. Q'18d. 
Interest and depreciation charges 10 per 

cent. on capital ... ue E .. O1%d. 
Total cost per unit... А Sis .. 0:354. 


Average load factor... 36 per cent. 

Advantages for Underground Work.—The ditticulties of 
ventilation, even when no gases have to be dealt with as in 
collieries, render the application of steam difficult, and, until 
electricity was applied, compressed air was the only available 
agent for the inner workings. In consequence* ot the high 
capital and running costs of compressed air, the haulage- gears 
were general steam-driven, being placed on the surface or 
at the bottom of the intake shaft. 

Principal Applications. —While electric motors are now used for 
every form of colliery drive, the most important applications 
in England have been for haulage. Owing to the intermittent 
character of this work, the percentage saving by remodelling 
existing haulages is greater than that obtained in modifying 
any other part of a colliery equipment. Next in importance 
to haulage is the use of electricity for pumping, which has 
received great impetus through the development of the high- 
lift centrifugal pump. Owing to the comparatively large powers, 
the foregoing uses attract special attention, but the use of 
electricity for detailed purposes, while already of importance, 
will attract even greater attention in the future. Great progress 
has been made in electric coal-cutting, which not only reduces 
the cost of winning a ton of coal and increases the percentage 
of large coal won, but allows the thinner seams to be profitably 
worked, thus increasing the coal-reserves. The possibilities of 
electric drilling are now coming to the front, and it is in the 
extension of the use of electricity in detail that the future 
reduction in mining costs 15 to be looked for. 

Electric Winding.—While there is a substantial saving in the 
running costs, owing to the low cost of fue! available at 
collieries, this saving is at present counterbalanced by the 
interest charges due to high capital cost of electric winding- 
plant; in consequence, this is the last part of a colliery plant to 
receive attention in conversion from steam to electric working. 
Where the hours of winding are long, or the cost of fuel hich. 
a substantial saving can now be made by adding electric 
winding, the whole power required being obtained from a sincle 
power-house. : 


Haulage.—-In addition to the lower power-costs the first 


» 
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advantage gained with electrically-driven haulage is the freedom 
in choice of position and s»eed ; and second, the decreased wear 
and tear on the ropes and road through the steadier drive. 
In collieries it is seldom pcssible to consider the use of electric 
locomotives, owing to the ditliculty of sparkless collection of 
current, but where mines are sutticiently dry and gradients 
not excessive, a considerable gain in efliciency апа maintenance 
will result in operating by electric locomotives in place of main 
and tail haulage. Тһе 2,960 HP. of haulage motors in use 
in the Aberdare collieries of the Powell Duffryn Co. are 
divided between thirty-two motors of 300, 150, 75, and 50 
B.HP.; these are all 3,000-volt motors, 50 periods. The 5300- 
D.HP. motor runs at 120 revolutions per minute, driving the 
haulage-gear through single-reduction gear. The greater number 
of the haulages are driven by 150-B.H P. motors of 290 revolu- 
tions per minute, driving through double reduction, while the 
smaller motors run at 3565 revolutions. ‘These motors are wound 
to give a maximum torque of 24, and have an average ойїсїепсу 
from half to full load, of 89 рег cent. and power-factor of 077. 

Pumping.—The comparatively high speed at which it was 
necessary to run the motors in order to keep down the capital 
cost was a disadvantage in the first pumping applications when 
three-throw pumps were driven by ropes or gearing, but the 
combination of the electric motor with the high-lift centrifugal 
pump has resulted in a great advance on previous methods of 
pumping. The high speed and purely rotary motion has much 
reduced the capital cost and the space occupied compared with 
any previous system. Тһе Powell Duffryn Co. have several 
high-lift centrifugals at work. At Lower Duffryn а seven- 
stage Sulzer pump, delivering 800 gallons per minute against 
1.150 ft. head, is driven by а 53,000-volt, 50-cycle, 1,450- 
revolution induction motor supplied by the Electrical Co., 
rated at 450 B.HP. The motor is of the slip-ring type, and 
is started by varying a liquid resistance in the rotor-circuit. It 
is generally run 7 hours each night when the haulage-machinery 
is shut down, and thus equalises the load on the power-house. 
Tests show ап over-all efliciency from motor-terminals to 
outputs of water at surface of 65 per cent. when delivering 
198 gallons per minute against a head of 1,115 ft., suction 20 ft., 
pump-seed 1,480 revolutions per minute. 

In the Prithdir seam at Bargoed a five-stage Simpson pump 
is at work, driven by a 43,000-volt, 50-period, Westinghouse 
squirrel-cace induction motor, running at 1,450 revolutions per 
minute, delivering 800 gallons per minute against 700 ft. head. 
Two turbine-pumps have just been completed fcr the East Elliot 
pit, each capable of delivering 1,300 gallons per minute against 
a head of 1,650 ft. "These pumps are of the six-stage Simpson 
type, and are to be driven by Westinghouse 3,000-volt, 50- 
period, squirrel-cage induction motors, started by autostarters. 
The guaranteed е/ћсіепсу from inout at mctor.terminals to 
output at surface is 69 per cent. It 1s proposed to run these 
pumps at night, when the haulage-gears and other machinery 
are shut down, thus providing a steady lead for the power- 
house, this being equinped with Nuernberg gas-engines of 1,200 
and 2,400 P.H P. driven from the surplus gas of the by-product 
coke-ovens. 

Mr. E. Н. Hann (Powell Duffryn Company) said that the 
underground pumpa now being replaced were steam-driven, and 
he was pleased bv the smaller space occupied by the electric 
pumps, both in the shafts and underground. Also the smaller 
first cost of the centrifugal punips directly driven by induction 
motors. 

Pror. RrpwavNE (Birmingham) considered that the efficiency 
of compressed air plant had vastly improved during the past 
25 years. In Paris an efficiency of 72 per cent. had been 
obtained in transmission plant. Coal-cutters in mines were 
being increasingly driven by compressed air, and an acquaintance 
of his had recently taken out an electric plant and replaced i 
by compressed air. Electricity was not suitable for percussive 
rock drills, and in the Western States of America no electric 
rock drills were in use. As regards winding, he thought that 
the future deep winding of this country would be done elec- 
trically, and already there were two examples of electric winding 
in operation or being installed. Probably air compressors could 
with advantage be placed underground, and driven electrically. 

Mr. Н. Davey pointed out that the 65 per cent. pump efficiency 
given by the author was not the oreral/ efficiency, which, so far 
as he could iudge, must be about 49 per cent. Centrifugal 
pumps and electrical driving had not proved suitable for the re- 
opening of Cornish mines, and he obiected to the generalisation 
that because one mine derived economy from the use of elec- 
tricitv then all must do so. If there were a great amount of 
haulage, then it might pay to use electricity, and might also 
excuse the extravagance of its use for pumping. The author's 
figures worked out at £10 per HP. per annum, and an equivalent 
steam-pumping plant he knew of worked out at £13 per HP. 
per annum. s 

Mr. W. H. PATCHELL remarked that the load-factor of the 
haulage motors as shown by the author was only 5 per cent. The 
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economy of the system would depend greatly upon whether the 
various pits were scattered or not. 

Mr. J. S: Peck (Westinghouse Company) thought that elec- 
trical coal-cutters were becoming more comn.on. The question 
of frequency was an important one, and he considered that a 
frequency of 25 was preferable tor this class of work, as it 
suited better the low speeds generally required for winding 
motors. 

Mr. H. Mavor spoke of the advantages of the use of con- 
veyors 1п conjunction with coal-cutters. In one case he knew of, 
2s. per ton was saved on the cost of coal winning. 

Dr. HxrnzrELD (The Electrical Company) described an interest- 
ing installation of centrifugal pumps and induction motors now 
being installed at an abandoned mine near Ulverston. It was 
required to raise 16.000 gallons per minute, and there were 
three sinall shafts. Six pumps would be placed in these, and 
would have a total of 2.600 HP. The motors were of the squirrel- 
cage type, and were provided with forced ventilation. Тһе 
ceniral station on the bank would have 2,500 kw. of turbo- 
alternators, and would generate at 5.000 volts. Separate cables 
led to each motor, and arrangements were provided for starting 
one motor at a time from an auxiliary 'bus-bar supplied at half- 
pressure by means of an auto-transtormer. 

Mr. А. Н. Тномрѕох emphasised the fact that nich-lift centri- 
fugal pumps have a critical speed and a critical height at which 
their efficiency is a maximum, but these critical values cannot 
be departed trom. 

Mr. C. P. Sparks, in reply. repeated his opinion that in wind- 
ing questions the capital cost was the crux ot the matter. As 
regards coal consumption, he could say that there had been a 
substantia] reduction in the case of the Powell Duffryn installa- 
tion. As regards other points raised by the various speakers, 
his reply would be published in the official report of the pro- 
ceedings. 


Amongst the places of interest visited on Friday 
afternoon were the Swindon Locomotive Works of the 
Great Western Railway; the Admiralty Harbour 
Works, Dover; the Greenwich Generating Station of 
the London County Council Tramways; Messrs. 
Siemens Brothers’ works, Woolwich; the Deptford 
generating station of the London Electric Supply Cor- 


poration, and Messrs. Vickers, Scn, and Maxim's 
works, at Erith. 

ns agn c 
Opening of the Charing Cross, Euston, and Hampstead 


Railway.—The ceremony of formally inaugurating the Charing 
Cross, Euston, and Hampstead Railway was performed by 
Mr. Lloyd George, President of the Board of Trade, on 
Saturday morning. Mr. Lloyd George was presented with a 
model controller handle, and with this he started the special 
train which conveyed a large party of guests first to Highgate 
and then back to Camden Town Junction, and thence to 
Golders Green, thus covering the whole system. The subse- 
quent proceedings were held in one of the spacious car-sheds, 
where lunch had been laid for about 400 persons. Sir George 
Gibb (Managing Director of the Underground Electric Railways 
Co. of London) made a few opening remarks, in which he 
referred to the increased fares which had now been agreed 
оооп between certain of the underground railways. This 
subject was also enlarged upon by Sir Edgar Spyer (Chairman 
of the U.E.R. Co.). He also alluded to the possibility of some 
degree of co-oneration between municipal and private enter- 
prise, cited the case of the Metropolitan Water Board, 
and suggested that it might be advantageous if the municipality 
acquired an interest in the tube systems at the present time, 
instead of waiting, as was done in the case of the water 
companies. There were great advantages in a single central 
traflic control authority, and he hinted that his company might 
be prepared on certain terms to grant the municipality the 
rght of purchasing the tube railways at some future date. 
Mr. Lloyd Georee, in his speech, referred to the important 
work of the tube railways in relieving the congestion of the 
streets, and said that he hoped that this was not the last 
tube that London would see. 'lhe Government, he assured 
his hearers, hoped to attack the traftic problem in due course, 
and were fully alive to the importance of the question of 
co-ordinating the tratlic facilities of London. In dealing with 
the question of the increased fares which had been agreed 
upon by the various London underground railways, he empha. 
sised the fact that it was not conducive to the interests of the 
publie that great enterprises of this kihd should be run at 
а loss. In the afternoon the line was thrown open to the 
free use of the public, and about 127.500 persons availed them- 
selves of the opportunity of travelling on the new line. The 
equipment of the line was described in last week's issue of 
ELECTRICAL ENGINEERING, p. 1051. 
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LONDON COUNTY COUNCIL ELECTRIC SUPPLY BILL 


{ В. RIDER'S cross-examination was led off by Mr. 
М \Wedderburn, K.C., on behalf of the Shoreditch and 
Woolwich Borough Councils, who, in common with most of 
the other opponents, wished to know the position, so tar as 
generation is concerned, of the generating stations т those 
districts. Mr. Rider stated that all the existing authorised 
distributors should take energy from the County Council for 
their normal load and use their own generating stations for 
the peak load. It would be to the interests of the scheme to 
interfere as little as possible with the existing authorities. 
Much of the present plant was obsolete, and when the scheme 
was in operation still more would be obsolete, but even this 
would not prevent the plant being used fqr a certain load 
every day. He did not think that linking up the existing 
stations was a practical suggestion, mainly tor the reason that 
the works were not suitable for linking up. Asked as to the 
linking up of Poplar, Stepney, Islington, and Shoreditch, he 
replied that this was not a geographical question. Linking 
up per se was the correct thing, but for reasons already stated 
it was impossible in London. | 

Mr. E. Моох, K.C., tor the Electric Supply Companies of 
London, conducted a lengthy —cross-examination with the 
object of showing that the premises upon which the estimates 
had been based are ше He first of all pointed cut 
that scme of the present restrictions in electric lighting pro- 
visional orders- -which were being used by the Council as an 
argument in favour of the present scheme— were inserted at 
the instigation of the London County Council, and he specially 
mentioned the ** псп-аѕѕосіайоп " clause, the abolition of 
which, he said, would allow of linking up and consequently 
reduced cost of production. Mr. Riders answer as to the 
alterations in the scheme, à propos of voltage and frequency, 
was that it was considered the present proposals were im- 
provements. Thus, a frequency of 50 cycles and 15.000 volts 
were being adopted instead of 25 cycles and 6,500 volts. | Mr. 
Moon was specially concerned with the estimate of 570,000 h.p. 
as the power now in use in the area, and put it against 
Mr. Merz's figure in 1905, which was greater. The electric 
lighting companies had also made a census, and received quite 
different results. Mr. Rider's figure does not include anus 
for traction, and whereas he maintained that Mr. Merz's di 
include something for this, the opposition contended Mr. 
Merzs did not. Mr. Moon further stated that it was com- 
puted there were 103,000 h.p. employed in the electric. com- 
panies area, of which 45 per cent. was already supplied by 
the electrical companies. 

Mr. Riper, in answer to further questions, said an actual 
canvas had been made in Shoreditch and Battersea. In arriv- 
ing at the total given above, the Home Осе return under 
the Facteries Act had been used, which did not give the 
horse-power employed in each factory. Constants had been 
applied per employee, and the total arrived at in this way. 
Thus, in chemical works, they had taken 3 h.p. per head, and 
builders’ materials 1j h.p. head. Mr. Moon doubted whether 
the problematical lessee would take up a scheme the esti- 
mates for possible demand in connection. with which were 
arrived. at in this way. 

Mr. Riper. further cross-examined, said the return esti- 
mated with the first two sections of the Barking station at 
work was about 74 per cent., out of which devreciation had 
to be found, which would be about 23 per cent., leaving 44 
per cent. He knew of no company, even with a terminable 
lease, which set aside sinking fund as well as depreciations, 
althouzh, in his iew, they should do. The London electric 
lighting companies did net set aside sinking funds. On the 
basis of Barking being fullv loaded, the return was estimated 
at 10 рег cent. gross, or 74 per cent. net. Mr. Moon again 
dcubted whether this would make the scheme attractive to 
possible transferees; for, һе pointed out, no provision was 
made in the estimates tor working capital for the transferee, 
and Mr. Rider admitted that a certain amount of money 
would be necessary for this purpose. Mr. Moon then wished 
to know how the average selling price of 0'6551d. per unit 
was arrived at. Mr. Rider replied that he had assumed a 
different load factor for the different kinds of supolv, and 
based upon the figures given as the possible charges in спо 
of the tables, this had worked out to 065514. per unit. and 
he disagreed that it was an entirely hypothetical figure. 

It was then put to Mr. Rider that in the existing works of 
the companies there were 25.000 kw. of spare plant available 
for use, capacity for a further 50,000 kw. in the buildings, and 
land for an additional 350,070 kw. Mr. Rider did not dispute 
the facts, but contended that in practically all cases the exist- 
ing sites were badly placed and could not be extended to take 
additional loads so far as condensing water was concerned or 
the carriage of coal. He also doubted whether there was room 
for additional boilers, and suggested that the figures given 
above related only to generators. In addition. апу considerable 
extension, such as that foreshadowed, would constitute the 


stations a nuisance to the district. He did not say that the 
companies had been wrong in the past, but present knowledge 
indicated that to extend these stations would be the wrong 
policy. He still maintained, and proved by constant reference 
to the tables, that it was possible under this scheme to supply 
to many authorised distributors at a price, plus the existing 
capital charges on these undertakings, which was less than 
these undertakings were themselves now generating, and in 
these cases it would pay them to take the whole of their supply 
from the Council. 

At the conclusion of Mr. Moon's cross-examiünation, 

Mr. FnhkEMAN handed in the following dratt lease, in accord- 
ance with the expressed desire of the Committee at the sitting 
last Friday :— | 

NEW CLAUSE 664. 

(1) If. within one year from the passing of this Act no 
transfer or assignment has been made by the Council or tne 
powers ot this act with regard to the execution of works and 
the supply of electrical energy or such transter or assign nent 
has been made in respect only of a part or parts of the area 
ot supply then at the expiration ot that period if no such 
transfer or assignment has been made the powers of this Act 
shall cease or if a transfer or assignment has been made in 
respect of a part or parts only of the area of supply the por- 
tions of that area not comprised in such transíer or assignment 
shall cease to form part of the area of supply. 

(2) Every such transfer or assignment shall be by deed to be 
approved by the Board of Trade which shall set forth the 
consideration (if any) for the transfer or assignment and shall 
contain (inter alia) conditions to the effect stated in the Fourth 
Schedule to this Act and such other provisions as may be 
deemed necessary for securing control by the Council with 
regard to the powers transferred or assigned. 

(3) During the period prescribed by such transfer or assign- 
ment all the rights and authorities thereby purporting to be 
transterred or assigned shall by virtue of this Act and of the 
deed of transfer or assignment be vested in and be exerciseable 
by the transterees in lieu of the Council and the transterees 
shall during the same period be subject in lieu of the Council 
to all the obligations by this Act imposed upon the Council 
in respect of the powers transferred or assigned but nothing 
herein or in any such deed shall make any of the provisions of 
Part V. (Finance) of this Act applicable to the trans‘erces. 


CoNDI110Ns TO BE EMBODIED IN DEED or TRANSFER OR ASSIGN- 
MENT. 


1.—The transfer or assignment to comprise all powers under 
Part 11. Part 111. (so far as relates to the execution of works) 
and Part IV. of the Act and under the section of the Act of 
which the marginal note is " Power to supply electrical fittings, 
&c." 

2.— The generating station or stations to be constructed on the 
site or sites described in the First Schedule to the Act or on 
such other site or sites as shall be approved by the Council. 

3.—If the site or sites described in the First Schedule to the 
Act be acquired by the Council the transferees to accept a lease 
thereof terminable concurrently. with the period of the transter 
or assignment at a rent at least suflicient to provide for the 
payment of the interest and sinking fund in respect of the 
money borrowed by the Council for the purchase of such site 
or sites. 

4.— Every such generating station to be constructed and 
equipped in accordance with designs and specifications to be 
soecitied in the deed. 

5.--The system adopted for generating transforming and dis. 
tributing electrical energy to be subject to the approval of the 
Board of ‘Trade. 

6.—The works to be constructed and carried out with all 
reasonable despatch so as to secure that а supnolv of electrical 
energy shall be afforded within the time prescribed by and in 
accordance with the provisions of the Act. 

7.—-The transferees from time to time to make all necessary 
and proper extensions of the generating and distributing works 
machinerv and plant to meet the demand for a supplw of 
electrical energy. 

8.—The whole of the works to be kept and maintained in 
good order and repair. 

О The transferees in the exercise of the powers transferred 
to be subject to the obligations of the Act with respect to the 
su»nly to authorised distributors and others. 

10.—Subject to the provisions of the Act the maximum prices 
to be charged for electrical energy not to exceed these specified 
in the Second Schedule to the Act or for the time being in force 
under any revision thereof. 

11.—The amount of the dividend to be divided by the trans- 
Ғегееѕ to be regulated by the prices charged by them for elec. 
trical energy on a basis to be approved by the Board of Trade. 

12.—'The maximum prices to be charged bv the transferees 
and the basis of the relation between price and dividend to be 


\ 
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subject to revision at the end of ten years and at the end of 14.—Provision to be made for the examination by the Council 
every subsequent period of seven years. at any time of the books and accounts and works of the trans- 

13.—Except with the consent of the Board of Trade the ferees and for the audit of accounts by an auditor appointed 
transferees not to enter into agreements to supply electrical by the Board of Trade. 
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energy to authorised distributors except on such terms and con- 15.—A proportion of the surplus profits beyond a fixed 

ditions as to secure the supply by such distributors of electrical dividend to be specified in the deed to be paid to Council and 

energy for power at prices not exceeding the maximum prices be applied in manner to be prescribed by the deed for the 
for the time being authorised to be charged under the Act. benefit of the ratepayers in the area of supply. 
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16.—Provison to be made for securing performance of obliga- 
tions by transferees. 

17.—Matters in dispute between the Council and the trans- 
ferees to be referred to the Board of Trade. 

18.—The undertaking established under or in pursuance of 
the transfer or assignment to be subject to a right of purchase 
by the Council within six months after the expiration of a 
period (not exceeding fifty years) to be fixed by the deed or 
after the expiration of any subsequent period of ten years on 
the terms of the Council paying to the transferees the then 
value of the undertaking (such value to be ascertained in the 
manner provided by Section 2 of the Electric Lighting Act 1888) 
or within six months after the 26th day of August 1931 or 
within six months after the danke of each period of ten 
years from that date which shall expire before the expiration 
of the period to be fixed by the deed as aforesaid on such terms 
as may be provided for by the deed. 

In the course of his cross-examination, Mr. Balfour Browne, 
K.C., for the Middlesex County Council, put questions to show 
that the area was badly conceived, inasmuch as although the 
North Metropolitan Electric Power Supply Co. had powers to 
supply over Middlesex, the major portion of their business was 
just over the borders of London. There was therefore not 
much chance of business in the more remote portions of the 
area. He also indicated that the consumer would have to pay 
higher prices were the undertaking leased, than if the Council 
traded direct. Mr. Rider replied that the lessee would be 
bound to adhere to the schedule of charges in the Bill. 

Many questions were put on behalf of various local authori- 
ties owning electricity supply undertakings, and, during the 
course of these it was mentioned on behalf of St. "Pancras that 
since the Administrative Bill of 1905, the Borough Council had 
put into force an even lower scale of charges than that proposed 
by Mr. Merz's, yet all the power consumers preferred the tlat 
rate of one penny. Mr. Rider said this was only to be ex- 
pected, because it gave the consumer with a bad load factor 
current at a cheap rate, and for which the lighting consumers 
had to pay higher rates. А point in favour of the exclusion 
of St. Pancras was that that area had been changed from the 
' industrial " to '*non-industrial " area under the Administrative 
Rill of 1905. Mr. Rider referred to his tables, which showed 
that whereas the total cost of generation at St. Pancras was 
1`164. per unit, the same supply could be given on the basis 
of the present Bill at 071d. per unit. 

For the South Essex Water Company, Mr. Rider was asked 
if he would agree not to sink artesian wells for the supply of 
water to the Barking generating station or at any spot where 


ESTIMATED CAPITAL EXPENDITURE 


EsriMATED CHARGES TO AUTHORISED DISTRIBUTORS. 


Extra High Pressure Untransformed.—£3 per annum per kilo- 
watt, plus 0'18d. per unit. 

Transformed Alternating. —£3 10s. per annum per kilowatt, 
plus 0`24. per unit. 

Low Pressure Direct. —£4 10s. per annum per kilowatt, plus 
0'22d. per unit. 


! . 


| Prices per unit. 
Hours of (BE TU 
use per | onsumer's; < | " р 
ОРЕ. load factor —— | | | 
per per annum Extra high . 'reustorned Low 
Р" per cent. pressure un- ps pressure 
: transformed. direct. 
i 
d. 

876 10:0 1:0020 1: id 1 15 
1,005 ` 12:5 0:8376 0:9671 1:2064 
1,314 15:0 ‚ 077280 0:8393 1-0420 
1,752 | 200 |. 05910 0:6794 0:8365 
2,190 | 25'0 0:5088 0:5836 0: 7132 
2.6989  , 380-0 0:4540 0:5196 0:6310 
3,066 | 35:0 0:4148 0:4740 0:5722 
3,504 40:0 0:3855 0:4397 0:5282 
4,380 50-0 0:3444 03918 04666 
9.256 60-0 0:3170 0:3508 | 0:4255 
6,132 | 10:0 0:2974 0:3370 0:3961 
7,008 80:0 0:2528 0:3199 0:8741 
7,884 90-0 0:2713 0:3065 0:3570 
8,760 100:0 0:2622 0:2959 0:3433 


Mr. Jeeves, for the Kingston-on-Thames Corporation, went 
into the history of last year’s Bill in order to compare the 
difference between that Bill and the present one.—Mr. Rider 
said the differences, in his opinion, made the Bill of this vear 
a much better Bill. The Kitson clause, enabling the Council to 
supply power consumers, was inserted on the direct advice of 
the Гоага of Trade. The estimates this year were based upon 
a 35 per cent. load factor, even without the 42 per cent. load 
factor of the tramways, which was inc luded in last year's esti- 
mates, but his view now was that the estimates last vear, 
taking into account the tramway load factor, were too low. The 


DURING CONSTRUCTION PERIOD. 


Item. 1908-9. | 1909-10. | 1910-11. | 1911-12. | 1912-13. | 1913-14. | 1914-15. | Amount. Total. 
£ £ £ £ £ £ £ | Е £ 
1. Land T "T s ... | 50,000 = — — — — — 90,000 
| — 50,000 
2. Barking generating station— 
(a) 1st and 2nd sections— 
Building and river work 60,000 141,200 — — — — — 
Plant d 272,600 | 90000| — ип = = \ 905000 
(b) 3rd section— 
Building and river work ... == — 60,000 8,000 — — — \ ; 
Раш .. 0 2 a M 2 an 192.800 | 43,000 = x Жы с, 
(с) 4th section— 
Building and river Worle — — — 95,000 13,800 as — Y pr 
Plant Е E HE M: 1228000 | 43,000; у 244,600 
(d) 5th section— 
suilding aud river work — — — — 60,000 .000 — Y i 
Plant —- = Шол XEM би 192,800 | 43,000 f| 733,800 
= 1,306,000 
3. Transmission and Distribution— | 
Ducts and buildings ... 77,500 210,000 | 171,000 81,000 65,000 26,740 — \ 500.000 
Cables, switchgear, &c. — 375,000 420,000 395,000 345,000 206,320 | 127,440 | ^" ^" 
| —- | 2,500,000 
4. Engineering Expenses and Con- 
tingencies— | 
(84 per cent. on above) ae 15,940 81,900 _ 62,980 59,650 55,220 34,580 14,490 327,760 
| ——| 327.760 
5. Apparatus for Hire 10,000 25,000 35.000 | 25,000 |  25,000| 20,000 | 20,000 150.000 
150,000 
6. Interest on Capital T каз 3, 300 24,700 56,600 | 14,600 39,100 17,700 10,24C 166,240 
—————— —| 166,240 


———— ——————— 


| 


£216,740 |в1 1331400 £885,580 | £801,050 | £768,920 | £179,140 |€215,170 , — 
| i 


£ 1,500,000 


the Council erected works, but he refused to bind himself. He 
would only sink wells if he сопа. by this means, get a supply 
of water cheaper than the company could supply. In any case, 
the water would only be used for a limited purpose, viz., make 
up feed water. 


only use for putting the Kitson clause into operation was where 
the local authority would not take a supply from the County 
Council; in that event it was опу fair to the power consumer 
that somebody should have the right to supply him at a cheaper 
rate than was now the case. 
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Questioned, on behalf of the Westminster City Council, as to 
the present position of the local authorities, Mr. Rider assented 
to the proposition that it the companies now supplying in West- 
minster took a portion of their supply trom the London County 
Council, the purchasing right of the City Council might be 
complicated to a large extent, but at the same time he expressed 
the opinion that the purchasing powers of all the local authori- 
ties ın London were more apparent than real. They were 
already somewhat complicated. · Further, he did not think that 
any ot the stations which the Westminster City Council could 
purchase were now in a position to give an economical supply. 
He preferred to regard the scheme as а whoie, in the interests of 
the consumers throughout the area; he would, it necessary, set 
aside the rights of the existing authorities. 

For West Ham, MR. MORIEN commen.el to put figures to 
Mr. Rider of what it was hoped to accomplish during the pre- 
sent year. Before hearing them, Mr. Rider interposed that 
during the course of last year's proceedings figures were given 
of results that were expected during the current year, but 
when the accounts were published it was seen that the estimates 
were not by any means realised. For instance, the total works 
costs were said to be 0°56d. per unit, but they were 0°94d. per 
unit when the accounts were published. In the same way, he 
had no means of checking any figures put to him now. ‘The 
whole object of the Bill was to give a cheap supply of electricity 
to authorised distributors. In fact, Mr. Кіаег repeated this 
answer to so many counsel that he himself on one occasion 
remarked that he was tired of using it. 

А question raised by several counsel related to the supply of 
railways in so far as this referred to lighting, but no altera- 
tions in the Bill would be agreed to. In reply to Mr. Нутсніх- 
son, for the Barnes Urban District Council, Mr. Rider admitted 
that the ‘interposition of the undesirable middleman"' would 
create a tendency to increase the price to the consumer, but 
there was a schedule of prices in the Bill, which could not be 
exceeded. Аз a broad principle, direct control, if possible, was 
the best. The taking away of the tramway load factor from 
the present scheme would not interfere with its efficiency. In 
answer to Mr. Williams, for the Stepney Borough Council, who 
asked for the County Council to give him the agreement entered 
into by Stepney with the Administrative County of London 
Company in 1965, Mr. Rider offered to enter into negotiations if 
the Borough Council agreed to take a supply. But the terms 
would have to be discussed. He maintained that Stepney’s 
total generating expenses, for power supply, were 154., and yet 
they were supplying at 14., or slightly under. In addition, 
most of the capital at Stepney was borrowed for 42 years, 
whereas Mr. Rider’s estimates were based upon an equated 
period of 25 years. "Therefore, Stepney was not putting aside 
sufficient for depreciation. 

In re-examination, Mr. Rider said he regarded the Bill as 
offering co-operation and not competition, and it followed froin 
his evidence, he thought, that the present lighting authorities 
could retain their present loads and supply their power con- 
sumers by taking in bulk from the County Council, a proceed- 
ing which would have the effect of reducing the price for light- 
ing also. Practically all the present authorised distributors 
who were opposing asked why they should not be allowed to 
extend and develop in their own way. His answer was that it 
would be cheaper for them to take a bulk supply, for the reason 
that the great majority of the existing stations were in im- 
proper positions for extension economically. "There had been 
considerable criticism of small details in the scheme, but this 
‘did not make the slightest difference to the principle of the 
Bil. The provision of working capital had been mentioned, 
but he considered sutflicient had been set aside for this in the 
amount allocated to ''contingencies." He regarded the scheme 
as a unique opportunity for London to obtain a cheap supply 
of electric power. 

In answer to Mn. NoraN (a member of the Committee), Мг. 
Rider said the estimates included nothing for the power station 
at Erith. The present consumption per head of population in 
the area was 50 units. He looked to 1C0 units per head being 
consumed in the future, but the figure for America and the 
Continent was about 150. Asked to compare the cost of elec- 
tricity to gas for lighting purposes, he said this was a very 
involved question, which was answered in one way by a gas 
engineer and in another way by an electrical engineer. It 
mainly depended upon the use to which the electric light was 

ut, and the value placed upon the advantages of it. For 
instance, in his own house, the electric light cost him no more 
than gas used to, and it certainly saved him several pounds per 
annum in decorations. He took the view that the local autho- 
rity, or company authorised to supply, should be charged with 
the duty of seeing that the ordinary citizen was treated fairlv 
in the matter of price, and that was the main use which could 
be made of clause 10, the so-called Kitson clause. He esti- 
mated that with Barking working at its full capacity, 460.000 
tons of coal would be burned per annum, and for this expendi- 
ture of coal he would be able to generate twice as much elec- 
trical energy as would be the case with a number of small local 
generating stations. 

Mr. Dus: How do your figures apply to a transferee com- 
pany ?—I do not see why a transferee company should not carry 


out the scheme exactly on the engineering lines, and with the 
prices in my estimates. 

But if the transferee provide the whole of the 
capital, they will want to deal with it to the best 
advantage or their shareholders. How can you bind them 
to carry out the powers 1р harmony with your figures ?’—My 
figures are engineering figures, and whether a company buys 
the plant or a council buys the plant, they cannot get it any 
cheaper. 

Do you consider your figures will give'a sutlicient margin 
first of all to raise the capital and then to make a suitable 
return on that capital?—l am not familiar with the operations 
of raising capital by a company, but I know that my figures of 
capital expenditure are entirely on safe lines, and in my opinion 
contain quite а sufficient margin for a company to do it. What 
it will cost a company to raise its capital I do not know. 

But directly you transfer your powers how can you control 
the expenditure, for instance, or the character of the machinery ? 
—We can see that the machinery is put in of a certain kind and 
to an agreed specification. ‘To that extent we shall have control 
by the deed. ‘Lhe price of the plant will depend on the market 
value. 

What has been occurring to me is that if the London County 
Council were to carry out the scheme itself, the only interest 
they would have would be to supply the consumer at as low a 
price as possible, but directly you transfer the powers, the 
transferee company have another set of interests, and do you 
think that а company will be prepared to carry out the under- 
taking with your figures?— That I am not able to say, com- 
mercially. As an engineer, I say yes. What they would have 
to add for their own expenses in raising the capital I am not 
able to say. i 

In answer to further questions, Mr. Rider said he thought 
his estimates would allow about 2} per сепё. 'Ќог the transferee 
after paying sinking fund and reserve fund.: If the plant were 
maintained out of revenue, and a sinking fund arranged on a 
basis of 25 years, no depreciation, in addition, was required. 

Mr. DusN put further questions to show that whereas in 
London itself the companies predominated, outside the local 
authorities predominated. Thus, although unlike the people 
in London, who had a voice in the election of the London 
County Council, ratepayers outside were to have no voice in 
determining its policy; they were to have thrust upon them 
by the Bill, a company which would enter into competition. 
Mr. Dunn also expressed the view that the 35 per cent. load 
factor assumed for the Barking station was too high, and asked 
for figures relating to Newcastle in this respect. 

Mr. Ноем, Davies pointed out that as Tables 1 to 8, giving 
estimates of capital expenditure and revenue, had been pre- 
pared before the change of policy on the Council, nothing was 
apparently іпсЈодеа in the estimates for rent. The addition of 
this rent must necessarily increase the price. Co-operation was 
a fair way of putting it, if the powers of the Dill were to be 
exercised by the Council. 

On the question of competition with the authorised distri- 
butor for the private power user, Mr. Rider said there would 
be none if the authorised distributor supplied at a price equal 
to that which he could charge if he took a supply from the 
Council. Clause 10 which governed this was the only safe- 
guard in the Bill for the consumer. 

The Committee resumed its sitting on Tuesday morning, when 
Mr. FREEMAN, on behalf of the London County Council. an- 
nounced that it had been decided not to proceed further with 
Ше question of the acquisition of the site for a generating 
station at Erith. Mr. Н. Е. PARSHALL, consulting electrical 
engineer, was introduced as a witness for the promoters, and 
said that he had assisted the Council in the preparation of its 
scheme; he had investigated the conditions of electricity supply 
in London, and considered it was impossible to get the best 
results as regards electricity supply with the many small stations 
now existing, many of which were full of obsolete machinery. 
The remedy was to provide a large station, favourably located 
as regards coal and water supply. He thought that the area 
of supply chosen was a suitable one, and had no doubt as to 
the estimated demand forthcoming. The Barking site was very - 
favourable in all wavs. He advised the type of generating 
plant, and thought that 50 periods was the best for a general 
supply; it possessed the advantages of minimum cost for trans- 
formers and small motors, and was, therefore, the best for that 
area. The pressure had been fixed at 15.000 volts, because it 
was the limit of direct production, and because it suited the 
maximum diameter of cable, which it was possible to use on 
the draw-in system. 

The estimates had been based on actual quotations for similar 
plant, and an ample margin allowed for contingencies. Neither 
the Council nor any private company would have any ditticulty 
in realising these fizures. The estimated generating costs were 
based on results obtained from similar generating plant, and 
again a marvin had been allowed. 

A considerable cross-examination by the representatives of the 
various opposing loca! authorities and companies followed, in 
the course of which Mr. Parshall corroborated much of the 
evidence already given by Mr. Rider. Mr. Parshall thought 
that one reason why the capital cost per kw. of company’s 
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undertakings was higher than that of municipal undertakings was 
because the companies did most of the early pioneer work, which 
the local authorities later got the advantage of. The question 
of Parliamentary versus Board of Trade control of the under- 
taking under the proposed Bill was the subject of much discus- 
sion, in the course of which Mr. Parshall stated that he thought 
control by the Board of Trade would be much cheaper, and more 
efficient than Parliamentary control. On behalf of the opposi- 
iion it was pointed out that Parliamentary control of gas under- 
takings by means of a sliding scale had proved itself very effec- 
tive, but Mr. Parshall explained that the nature of the electricity 
supply industry was in its nature radically different from that 
of the gas industry. 

A number of questions were asked relative to the promised 
dividend necessary to tempt investors to subscribe the capital 
required for the proposed undertaking when floated by the trans- 
feree, but Mr. Parshall would not commit himself on this 
point. The question of the design of the proposed generating 
station at Barking, of which we give a general arrangement 
drawing herewith, was also the subject of a number of questions. 

Mr. Parshall said he considered the provision of only one 
generating station to be perfectly safe policy. The building 
would be absolutely fireproof, and built in separate sections, so 
that one section might even be blown up without interfering 
with the remainder and the continuity of supply. In further 
cross-examination, Mr. Parshall said that he relied upon the 
statistics supplied by Mr. Rider as regards the probable demand. 
He was acquainted with the conditions in Glasgow and other 
towns, and considered the estimates were reasonable. In New 
- York they had seven or eight stations, some of which were half 
the size of the proposed Barking station. 

The question of load factor was the subject of several questions 
from members of the Committee. Mr. Parshall thought that 
the estimated load factor of 35 per cent. was perfectly safe; he 
knew of several undertakings which had load factors of 35 per 
cent., or above; for example, the Lancashire and Yorkshire Co., 
the Newcastle Co., and the Clyde Valley Company. It was 
true that several of these had no traction loads. but a good load 
factor was not so dependent upon traction load as upon a good 
diversity factor. 

The CHAIRMAN asked several questions relative to the position 
of the New York stations, and Mr. Parshall gave various details 
of their size, position, and relation one to the other. 

Mn. FREEMAN said that he had Mr. Cameron and Mr. Snell, 
both well.known engineers, in attendance to give further evi- 
dence if required, but the Chairman thought that this was not 
necessary unless they had any fresh ground to break. 

The case for the promoters was then closed, and the Chairman 
announced that the remainder of that sitting would be spent 
in private deliberation bv the Committee, and the result 
announced when thev assembled again on Wednesday morning. 
We will continue with the case for the opposition in our next 
issue. 


ELECTRICITY SUPPLY AT SUNDERLAND 


HE annual report by Mr. J. F. C. Snell and 
Mr. A. S. Blackman, on the results of the 
working of the Electricity Department of the County 
Borough of Sunderland, for the year ending March 
81st, 1907, records an inerease in the equivalent lamp 
connections from 367,893 to 423,633, or 16 per cent., 
while the increase in the number of units sold, as 
against the previous year, amounted, as will be seen 
below, to 23 per cent. The increase in the power load 
is particularly noticeable, the Н.Р. of motors connected 
having risen from 8,480 to 10,031. Several extensions 
of mains have been made, and 50 additional con- 
sumers have been connected up during the year under 
review. Important extensions have also been com- 
menced at the Hylton Road generating station. 
The following table shows the number of units je 
and generated, as compared with the previous year: 


Yearended Year endcd 
March 31, March 31, 
1906. 1907. 


Units sold for private lighting and power 4,091,709 5,112,854 
- " public lighting 326,131 334.496 

" ET tramways 1,712,114 1,826, 167 
Total units sold 06,159,954  7,577.517 

Units used at stations 813,589 234.705 
», 105 by batteries 53,694 66.511 
», lost in conversion and distribution 959.318 1,429,610 
Total units generated .. 7,487,048 9,308,643 
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The plant capacity is now 6,880 kw. and the max- 
imum load was 4,286 kw., giving a load factor of abcut 
20 per cent. 

The following table taken from the report gives 
а summary of the costs per unit, as compared with 
those of the previous year :— 


Costs PER UNIT SOLD. 
Year ended Year ended 


March 31, March 31, 
1906. 1907. 
Generating and Distributing Costs— 
Coal ia T: 0:105 0:432 
Oil, waste, water, and ‘stores .. 0:050 0-050 
Wages 0:176 0:166 
Repairs апа maintenance 0:105 0:134 
Total works cost 0'736 0°782 
Management charges, dc.-— 
Rent, rates, and taxes... 0:112 0:112 
Management 0:157 0:111 
Total costs per unit hexcluding 
capital charge) .. 1°005 1°005 
Interest and sinking fund 0-779 0:661 
Total costs per unit пне 
capital charges) A 1°784 1°666 


It will be noticed that the works costs have slightly 
increased, for reasons given below, but that this is 
more than balanced by diminution in the capital 
charged. 

The total working expenses amounted to £32,119. 
and the revenue was £52,832, giving & balance of 
£20,713. Sinking fund and interest, however, reached 
the figure of £21,403, so that the final result was 
a deficit of £690. 

It must be pointed out, however, that a large reduc- 
tion in the prices to lighting consumers was made in 
October last, amounting to a loss of income of £1,000, 
and with the reduction to tramways and power users 
resulted in a loss of revenue of over £3,000. This, 
together with a special expenditure on repairs to build- 
ings and machinery, has resulted in a temporary 
deficit. It must be also pointed out that through the 
failure of a contractor to provide new condensing plant 
at Hylton Road by the agreed time in September last. 
and also the demand from the shipyards considerably 
exceeding their own estimates, much of the plant was 
worked non-condensing, and under abnormal and un- 
economical conditions, and much more coal was used 
than otherwise could have been possible. Repairs. 
also, had to be effected entirely at night or on Sundays, 
owing to the whole of the plant being worked during 
the day with no stand-by, and, therefore, considerably 
exceeded thé estimate by reason of the over-time which 
necessarily had to be worked. 

This is but а temporary trouble, and the new plant 
now under construction should provide the necessary 
safe margin, and result in economies which will be 
apparent during the current year, and will be even more 
fullv felt in the following year. 

The following analysis of the capital expenditure is 
of interest. 


Total up to Per cent. 
Account. March 31, 1907. £per kw. of total. 
Buildings and land ... £60,111 88 171 
Machinery and accumu- 
lators : 170,189 21:8 48:6 
Mains, services, &c.. 107,554 15:5 | 30-7 
Meters, instruments, &c.. 10,966 1:5 2-5 
Professional services and in- 
cidentals 3,008 04 0:8 
Total £351,828 £51:0 100 


The total capital expenditure per kilowatt compares 
very favourably with the figures given in the report for 
the averages for municipal and company electrical 
undertakings in this country, namely, £71 and £99 
respectively. 
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A NEW FLAME ARC LAMP 


HE British Thomson-Houston Company have recently 
developed and placed on the market a new arc lamp of the 
flame variety. Fig. 1 shows the lamp complete in working 
order, Fig. 2 is the same with the globe and casing lowered, 


Fic. 1.—LAMP IN 
WORKING ORDER. 


Fic. 2.—LAMP WITH 
GLOBE LOWERED. 


while the drawing in Fig. 3 shows the lamp and controlling 
mechanism in sectional elevation. 

In the construction, strength and durability have been particu- 
larly considered. The principal parts are gun-metal castings and 
brass tubing, with small fittings of phosphor bronze. The chain, 
which controls the carbons, is of phosphor bronze, and the 
weight is so proportioned that it compensates for the loss of 
weight in the carbons as they burn away. All the working 
parts are made to gauge and with loose fits, so that there are 
no fine adjustments. The carbons feed by gravity, and the 
weight of the moving parts gives sufficient driving force to 
overcome any accidental friction due to dirt, &c. Almost all 
flame lamps have ‘‘economisers’’ to increase the temperature of 
the arc and keep off draughts. Most of these are moulded in 
a cup-shape from some refractory substance, such as carbor- 
undum, and require occasional renewal. In this lamp the cup 
portion is а metal casting, and the only renewable part is a 
fire-clay disc which is very cheap and durable. The local mag- 
netic field to steady the arc and hold it at the carbon tips is an 
important feature of a flame lamp. It is common practice to use 
an electro-magnet in series with the main magnets. "This means 
extra wiring inside the lamp, and' another spool of insulated 
wire with its risk of burn-out. In this lamp a permanent 
magnet is used, and forms part of the mechanical structure. 
Prolonged tests show that this magnet does not change its 
strength under service conditions. 

The casings are weather-proof and practically dust-proof, and 
are made in two parts with a cast-iron corona to join them. 
Only the bottom part need be lowered for trimming. Two 
swivel bolts with thumb nuts draw the two parts tightly to- 
gether, and at the same time draw an inside cone to a tight fit 
against the base plate above the arc, so that fumes cannot enter 


the interior of the lamp. This cone receives most of the de- 
posit from the carbons and can be easily cleaned off when the 
lamp is trimmed. The material of the casing is zinc, copper- 
plated and oxidised in acid. 

The standard currents are 8 amp. D.C. and 10 amp. A.C. 
Slight adjustments, up or down, can be made, but the above 
currents have been proved by experience to give the best results. 
All standard A.C. lamps are wound for 50 cycles. They can be 
adjusted for slight variations, but in most cases special magnet 
windings are required for different frequencies. The differential 
method of control, with shunt and series magnets, is used. The 
shunt magnets are wound with wire having a patent enamel 
insulation which does not deteriorate with heat or moisture. 
The carbons are arranged at an acute angle and are fed by 
gravity. Both А.С. and D.C. lamps are made in two sizes. 
The longer takes 24-in. carbons and burns 17 hours, the shorter 
takes 16-in. carbons and burns 10 hours. 

One line resistance is required for each series of lamps. "They 
are made of special high resistance non-expansive wire, wound 
on porcelain cylinders, mounted on cast-iron bases and with per- 
forated iron covers.  Compensating transformers with single 
windings are required for А.С. lamps, when the voltage is above 
120. The primary is connected across the line, and two lamps 
are connected in series across the secondary. The globes are of 
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Fic. 3.—SecrioNaAL ELEVATIONS OF WORKING PARTS. 


light opalescent glass, 10 in. in diameter, and fitted with wire 
netting to hold the globe together in case of breakage. Yellow 
light carbons of proper dimensions are kept in stock, as it is 
found that there is a greater demand for light of this colour. 


Corrosion of Lead-covered Cables.—Our attention has been 
called to an error in the printing of Mr. F. Fernie's article 
on corrosion of lead.covered cables in our last issue. In the 
table on p. 1039, the column giving resistances of soil is 
expressed in ohms; this should, of course, have been megohms. 
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ELECTRICAL SCIENCE 


' British and American 


Ether-flow and Magnetic Induction.—An abstract of Sir Oliver 
Lodge's recent paper on the density of the ether appeared in 
ELECrRiCAL ENGINEERING of April llth, p. 655. There wiil be 
found the reasoning that leads to the conclusion that the ether 
is an extreme dense substance, and, further, a suggestion vhat 
magnetic force, or, rather, magnetic induction, is the inanitesta- 
tion to us of magnetic Йом. In a note in this month's /’Aido- 
sophical Magazine, Lodge describes an argument given by Prof. 
Hicks twelve vears ago in proot of the proposition that what- 
ever be the kinetic nature of a magnetic field, it cannot consist 
of mere irrotational ether streaming. Hicks’ argument may be 
paraphrased thus :—A conductor moving across a magnetic field 
generates ап E. M.F. lf the magnetic field itself were nothing 
but locomotion of ether along the lines of induction, then that 
motion could be compounded with the motion of the conductor, 
so as to be equivalent to a stationary conductor in a field 
inclined at some different angle. But in a stationary conductor 
no E.M.F. is generated. Therefore, when a conductor moves 
so as to generate E. M.F., it must cut a structure of some kind, 
not a mere flow. Lodge adds that the suspected magnetic 
streaming therefore— though not negatived—must be regarded 
as a superfluity, and becomes improbable. In the same number 
of the Philosophical Magazine, C. V. Burton also discusses the 
ether, with particular attention to Lodge's suggestion of an 
ether flow. His argument on this matter is in its essence very 
similar to that of Hicks against the identity of magnetic field 
and ether Ном. It amounts to this, that, since the motion of a 
material system through the ether does not cause that system 
to be the seat of a magnetic field, or of an electrostatic field, 
it follows that neither the magnetic nor the electric vector at 
any point is to be identified with translational velocity of the 
ether at that point. С. V. Burton goes on to criticise Larmor's 
conception of matter as finite strain centres in the ether, and 
puts torward again a conception of his own, which he gave first 
some sixteen years ago. The constitution of Burton's strain 
figure postulates a non-linear law of elasticity for the ether— 
that is to say, that increasing stresses may, after a certain 
stage, call out smaller and smaller restoring forces; and thus, 
if a stress large enough be applied to a portion of the ether, 
it may leave, when removed, a permanent stable state of strain 
different from the original configuration of the unstrained 
medium. ‘The advantage claimed for this conception over that 
of Larmor's, in forming the starting point for building up 
atoms of matter, is claimed in the paper to be its undoubted 
mobility through the medium without dissipation of energy. 

Potassium and Radioactive Element.—]1n the June number of 
the Cambridge Philosophical Society's Proceedings, N. Campbell 
describes his recent experiments on the salts of potassium and 
rubidium, which, he had shown earlier, emit ionising rays. Ап 
effort was made, in the first place, to determine the sign of 
the charge (if any) carried by the rays, by allowing a narrow 
beam to pass through a magnetic field before striking a 
photographic plate; but the long exposures necessary caused this 
direction of attack to be discarded. А method of electrostatic 
deflection was therefore employed, the method differing in no 
essential points from that used in examining similarly the rays 
from other substances. The results show, so far as they go, 
that the rays from potassium are very similar to the p-ravs 
of uranium. They indicate also that the rays froin potassium 
are heterogeneous, and that their speeds vary from a value 
approaching that of the extremely rapid rays of uranium down 
to a much smaller value. 
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Beta-rays.—Previous investigations of the absorption of 
B-ravs have led to the conclusion that the various radio- 
active elements emit one or more groups of homogeneous В-гауѕ, 
each group being absorbed in accordance with an exponential 
law of its own. Since the coetlicient of absorption of the 
various groups possesses various values, independent of the 
thickness of the absorbing film, it must be assumed that the 
penetrating power, and hence also the velocity of any given 
group, is not influenced by the thickness of the film already 
traversed. This implies that the electrons constituting the 
В-гауѕ are either stopped altogether—''captured " by positive 
metallic atoms—or transmitted with undiminished velocity. 
Some new experiments have been made bv H. W. Schmidt, and 
published in the Physikalische Zeitschrift for June 1st, 1907. 
He operated with Radium E, which has the advantage of not 
being complicated by radium emanation. He succeeded in 
proving, by an ingenious circular-channel method, that there is 
no diminution of speed in the rays after traversing matter. 
The speed observed was very high, only 11 per cent. short of 
Kaufmann’s maximum. But the penetrating power was only 
one-third of that observed bv Kaufmann, so that it is evident 
that at high speeds a slight variation of speed produces a 
creat difference in the proportion of electrons entangled in 
the material of the screen. ‘The y-rays were observed also, 
but found to constitute only 0016 per cent. of the total 
radiation. 


ELECTROCHEMISTRY 


T the meeting of the Faraday Society held on Tuesday, 

papers upon the ionic theory and upon hydration were 
read and discussed. Dr. George Senter read a paper entitled, 
"Hydrates in Solution: Discussion of Methods suggested for 
Determining Degree of Hydration.” Before 1837, when Arrhenius 
put forward the ionic theory, the question as to whether the 
phenomena of solution was best accounted for on the basis of 
association or dissociation was vigorously debated. The experi- 
mental facts to be accounted for are, that non-electrolytes in 
equivalent concentration exert the same osmotic pressure, depress 
the freezing-point, or raise the boiling-point to the same extent, 
but with electrolytes the osmotic pressures, &c., are abnormally 
high. ‘the electrolytic dissociation theory allows of a simple 
quantitative representation of this difference in behavicur of 
electrolytes апа non-electrolytes; on the other hand, until quite 
recently, no explanation on the basis of the association theory 
had been attempted. Therefore, the electrolytic dissociation 
theory made rapid headway, but the hydrate or association 
theory gained comparatively few adherents. 

Dr. Senter tries to hold the balance between the two theories, 
and while admitting that there 15 a good deal to be said for the 
hydration theory, considers that the ionic or electrolytic dis- 
sociation theory holds the field. Modifications or additions to 
the 1onic theory are required, and will probably in time be made, 
but the hydrate or entire association theory 1s not likely ever to 
be accepted as alone explaining the phenomena of solution. 

Mr. W. R. Bousfield, M.A., K.C., and Dr. T. M. Lowry 
read a paper entitled, ‘‘The Thermochemistry of Electrolytes 
in Relation to the Hydrate Theory of lonisation." One of the 
greatest difliculties of the theory of electrolytic dissociation 1s to 
discover a motive force adequate to account for the separation 
in aqueous solution of elements so strongly attractive of one 
another, as, for instance, potassium and chlorine. "This ditheulty 
undoubtedly forms the chief hindrance to the acceptance of the- 
theory. As the authors point out that this ditliculty is not 
lessened by the fact that potassium and chlorine are presumed to 
become oppositely electrically charged. Опе would expect such 
charges to increase attraction, and cause independence ef action. 
Although in a highlv-inductive medium like water the electrical 
forces would be minimised, the mere weakening of the electrical 
attraction affords no explanation of the actual disappearance of 
the powerful chemical atlinity between the two elements. Thermo- 
chemical relationships and heats of decomposition are then dis- 
cussed. The authors then put forward the suggestion of * water- 
combination as a source of energy of ionisation.’’ Solvents like 
water, hydrocyanic acid, and ammonia, which are specially active 
in promoting ionisation, are characterised by a high degree of 
residual affinity, and there seems little doubt that this molecular 
property is a tactor of great importance in promoting ionisa- 
tion. Of late years these general considerations have found 
expression in the hydrate theory of ionisation which postulates— 
that in aqueous solutions the energy required for the disruption 
of the salt molecule is derived from the combination df the 
solvent with the oppositely charged radicles of the salt to form 
complex hydrated ions. Experimentally the authors were led to 
advocate this view of ionisation as a sequel to the study of the 
volume-change which accompany the dissolution of electrolytes 
and the dilution of their solutions. Ву means of tables and 
mathematical formule, the authors make out a strong case for 
their theory. 

Other papers by Dr. J. C. Philip upon ‘The Influence of Non- 
Electrolytes and Electrolytes in. the Solubility of Gases ап 
Water. The Question of Hydrates in Solution," and bv Dr. А. 
Findlay upon ‘The Dissociation of Hydrates as indicated. by 
their Equilibrium Curves," we hope to refer to next week. The 
idea of the Council of the Faraday Society in getting several 
papers together upon different sides of the same subject is very 
good, and beside leading to a good discussion, sheds a light upon 
the subject which is of great value to all those interested 
in it. 

In the discussion on Electrothermic Methods at the Engineer- 
ing Conference, several of the speakers advocated the supply of 
electricitv from electric station works as an equaliser of the 
load factor, and as an instance, reference was made to the use 
of current by the Castner-Kellner Co., from the Newcastle-upon- 
Tyne Electric Supply Co., Ltd. (see p. 445). We now notice 
а report that the Castner-Kellner Alkali Co. have been so success- 
ful with their Wallsend works that the directors have now com- 
pleted arrangements for an extension of the premises and 
plant, by which thev will practically double the output of 
chemical products. Additional land has been secured, an extra 
supply of electricity arranged for. and the necessary new plant 
is to be laid down immediately. The question really at issue for 
the lighting stations is, seeing that a constant or nearly con- 
stant load is required by industrial processes, is it not necessarv 
for them to have additional plant laid down for the supply of 
energv for the chemical works, otherwise how do the electro. 
oe industries fare when there is a high peak lighting 
oad ? 


The late Sir Benjamin Baker.—The estate left by the late Sir 
Benjamin Baker is of gross value £170,513. А sum of £2,000 
has been left to the Institution of Civil Engineers. 
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« ELECTRICAL. ENGINEERING” PATENT RECORD. 


(This Patent Record 1з compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published June 20th 


A full list of these was published in our last issue. The following 
ате abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 


j 1906 Patents 


7,248, FRANKLIN & SEYFERT. Alternating-current electric 
motors. This is a single-phase commutator motor with an 
internal field-magnet rotor, and an external armature stator. A 
high power-factor is obtained by the use of a large number of 
ampere turns in the armature winding. The rotating field- 
magnet is provided with a compensating winding. The commu- 
tator is fixed on the stator, and the brushes are revolved by the 
rotor. Choking coils are connected between the armature con- 
ductors and the commutator bars in: the manne: already 
described in а previous patent (ELECTRICAL ENGINEERING, p. 
957). Eight claims, nine figures. 

12,597, BRUNCKEN. Single-phase alternating-current motors. 
The rotor is provided with a number of open windings, which 
are short-circuited by means of specially shaped overlapping slip- 
rings and brushes. The arrangement is such that one brush 
cannot simultaneously touch two slip-rings. Three claims, four 
figures. 

15.844, B.T.-H. Co. (General Electrie ('0.). Electric induction 
motor control. The stator is provided with windings for two 
different pole numbers, and a simple squirrel-cage rotor is used. 
Current is supplied to the two stator windings simultaneously, 
and by varving the relative strengths of these currents the speed 
may be varied and made to assume a steady value at any point 
between the two extremes. Four claims, two figures. 

17,705. Davies. Single-phase — alternating-current electric 
motor. 'The stator used is of ordinary construction, but the 
rotor consists of two rotors side by side. One rotor is of the 
ordinary induction type, and the other is of the repulsion type 
provided with a commutator. The winding of the induction 
rotor has a high impedance compared with the repulsion rotor 
winding. Three claims, one figure. 

21.279, Weaver. Electric air-heaters. This is a combined 
electric motor, heater, and fan. Тһе motor has a very large 
air gap, and the armature carries a non-magnetic metallic cylin- 
der which is heated inductively by rotation. A fan is mounted 
on the motor spindle, and drives air through the motor-casing 
and air gap. Four claims, six figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


8,085, Micktewoop & WHIDBOURNE. 
engines. 

10,023, Rosson. Packing rings for metallic packing of steam 
or other engines. 

10,602, Lake (Ntromberg-Carlson Telephone Manufacturing Co.). 
Telephonic systems and apparatus therefor. 

12,564, MOUNTAIN, Gipson, & Heap. Axle boxes. 

12,595, SHarp. Muticylinder internal combustion engines. 

12,851, TiNpEL. Metal sawing machines. 

12,974, ALLEN. Storage battery. 

15,025, De Hemptinne. Process for oxidising liquids with aid 
of electric discharges. 

13,152, Tonipes. Internal combustion motors. 

15.268, 'TvckriELD & GaRrawp. Turbine. 

15,287, British THomson-Hovston Co. (General Electric Co.). 
Systems of operating electrically propelled vehicles. 

13,552, British Тномѕох- Носѕтом Co. ((eneral Electric Со.). 
Electric motor generators. 

15,475, GnvsE. Coupling for connecting a driving motor with a 
driven machine. А 

15.690, British THomson-Hovston Со. (General Electric Со.). 
Reactive coils for use in systems of electric distribution 
employing vapour electric apparatus. i 

14,573, Woop. Underfeed furnaces. 

15,245, Rosson & Crece. Electric temperature-indicator for 
bearings and the like. 


16,087, ScuERBIUS. Apparatus for regulating the speed of asyn- 
chronous electric motors. 


Gas and explosive-vapour 


16,159, Rorer. Electric battery zinc. 

16,930, Hunt. Moulds and centerings for conduits. 

17,570, Влѕѕетт. Emergency brake or apparatus for arresting the 
momentum of motor omnibuses or tram cars, or other 
mechanically driven or propelled vehicles, including 
traction engines and road I UE 

17,688, Мешок. Manufacture of large turbine drums, tubes, 
and other hollow cylinders of steel, iron, or other metals. 

17,812, ELecrric Ісмітом Co., & Harr. Appliances for use in 
connection with the electric ignition systems for internal 
combustion engines. 

18.119, Lacy. Dynamos and motors. 

18,120, Lacy. Electric motors. 

18,487, BritisH Тномѕох-Носѕтом Co. (General Electric Со.). 
Electric conductors suitable for incandescent lamp fila- 
ments, furnaces, or other apparatus. 

19,861, Von PINDTERSHOFEN. Cable conduit for electric mains. 

20,490, James Hinks & Son & BRITTAIN. Manufacture of shade 
holders, shade fittings, lamp or globe holders, for lamps, 
electric lights, gas, candle, and such like fittings. 

20,580, Booker. Starting switches for use in connection with 
electromotors. 

21,008, Gisaup. Apparatus for supplying or controlling the 
current to electrical igniters of explosion engines. 

21,414, Krause. Steam boilers of the Lancashire or Cornish 
type. 

22,879, BERGLUND, HJORTH, & LJUNGMAN. 
phonic telegraphy. 

24.077, HocHGEsAND.  Might-feed lubricators. 

24.500, Howarp. Brakes for tramway cars. 

25,198, Dawsox. Current collectors for vehicles or trains run- 
ning on electric railways or tramways with overhead 

. conductors. 

25.508, MaTzKkA & TIMMERMANN. Electric fire-alarms. 

28,795. ABEL & PEnvEsLER. Electric switches. 

29,522, WESTINGHOUSE. Elastic fluid turbines. 


Apparatus for tele- 


1907 Patents 


414, Jumav. Metallurgical and electrometallurgical process 
for the production of pure copper. . 

945, Akt.-Ges. Brown, BOVERIE, & Cir. 
and the like. 

590, JuMau. Process for extracting copper from its ores. 

991, Jumau. Process of extracting copper from its ores. 

787, GOLDSCHMIDT & GOLDSCHMIDT. Clamping apparatus for 
pressing together railway rails, girders, and the like in 
the welding process. 

2,057, LovpEN. Rail joint. 

2,125, NiEMENS & Hauske Axt.-Ges. Manufacture of incan- 
descence filaments for electric lamps from metallic 
thorium containing oxide with or without admixtures of 
other difficultly fusible metals. 

2,515, Baker. Formes or moulds particularly for use in mould- 
ing insulating sheaths for electric conductors from sheet 
fibrous material. 

5,082, Sıemens Bros. & Co., & FERREIRA. Apparatus for elec- 
{тїсаПу detecting railway points or the like. 

5,116, McArPINE. Electric switches. 

5,887, DEKKER. Apparatus for treating minerals by electrolysis. 


Electric cut-outs 


e 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


12,053, SIEMENS ScHUCKERT-WERKE Ges. Ventilating dynamo- 
electric generators, motors, and the like. | 

12,550, OHLsson. Internal combustion engines. 

12,458, Varney. Electric trolley line construction. 

12,529, MAICHE. System of telegraphic and telephonic com- 
munication. 

12,532, DEUTSCHE TELEPHON-WERKE СЕЗ. 
like for electrical apparatus. 

12,552, Conran & BrapsHaw. Measurement of electrical energy. 

12,565, Soc. JvLLIEN & DessoLLe. Method of and apparatus for 
rendering electrolytic copper homogeneous. 

12,578, HEvrAND. Self regulating electrical machines for alter- 
nating or direct current. 

12,659, Rivars. Electrically controlled systems. 


Contact spring or the 


Expiring Patents. 


No patents of electrical interest expire during the current 
week. | 
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AMOUNT 


NAME, 


ELECTRIC SUPPLY, 


or 
Suare.| *= Interim. 


Bournemouth & Poole E. 8. Co. Ld. 10 
Do. 44% Cum. Pref.............. — 10 
Do, 67 Cum. Second (тей, seses 10 
Do. 44% Cees е4.............] Stock 

Bromley (Kent) E. L.& Power Co. „Ld. 5 
Do. 44% Ist wb. Red. .............. Stock 

Brompton & Kensington E. S, Co., Ld, 5 
Do. 7% Cum. Pref. . 5 

Central E. 8, Co.. Ltd.. 37 / Guar. ‘Db. Stock 

Ch, Cross. W. E. & City К. х, Cu... 5 
Do. 44% Cum, Pref, ...... —Á 5 
ак. DE RE | е Stock 
Do, «Qty Undertaking,” 44%Cm. Pf. 5 

Chelsea hrg эру Co., Ltd. ... 5 
Do. 44% Deb. Red . Stock 

City of London Elec. Lt. бо, ‘Ltd. 10 
АЫ DY Cara. PrO oett 10 
Do. 5% Deb, Red ........,.,.»»+,....| Stock 
Do. 4,7 2nd Deb, _* илери Stock 

Cty of re P. Dis, Co.(£3 paii) 5 

о. 5% Pref... 5 

County of London Elect. Sup. Co. ‘La. 10 
ET) д. Әх, a r2 10 
Do. 4 v Deb. Red ....... Ae mn {зе 
Do. 447 2nd Deb. Red ......... ese. 4| Stock 

Единия Electricity Ол, Lt... 5 
Do. 6% Cum. Pref. . 5 
Do. 417 lst Mort. Deb. Red ...... Stock 

Folkestone Elec, Supply Co., Ltd. 5 
Do. 5% Cum. Pref, , eres 5 
Do. 44% Ist Deb, Red ...............| Stock 

Hove Electrice Lighting Co.. Ltd. ... 5 

1. of Wight E. L. & P. Co.. Db. Rd,...| Stock 

Kensington & Knightsbridge E.L.Co. T 
Do. 447, Deb. Re Stock 

Kens. & N't'ng Hill E. L. Cos, Db. Ra.| Stock 

London Electrie Supply регин 8 

6% Pref... ME 5 
Do. 4% Ist Mort. Deb. Red ........- Stock 

Metropolitan Elec. Supply Go., Ltd. 5 
DD. WX Са. PI. әз енден е» 5 
Do, 447 Ist Mort. Deb. Red ......| Stock 
Do. 317 Mort. Deb. Red , | Stock 

Midland { Corp. for P. Dist, 1stMt. "Dv. 100 & 500 

Newcastle & Dist, E. L. Co., £9 paid 10 
Do. 447 Mort. Deb. Red ............ Stock 

Neweastle-tpon- Tyne Elec. 32H ply.. 5 
Do. £2 Ри. 32/- paid , ias 5 
Do. 57 Pref (fully paid) ү 5 
Do. 10/- РҮ; UN сеек» шшр; 5 

Notting Hill Elec. Ltg. Co., Ltd. ...... 10 

Oxford Electric Co., Ltd. _............... 5 
Do. 4% Deb. Red.. | Stock 

St. James and Pall Mail E. Li "Со, Lil. 5 
Do, 7% Non-Cum. Pref... Si 5 
Do. 34% Deb. Red. ..................- Stock 

Smithfield. Mkt. Elec. Sup. Co., Ltd. 5 
Do. 47D:b.Red ....... ‚| Stock 

South London Elec. Sup. Corp. Lal. 5 

South Metropolitan E. L. & P. Co.... 1 
Do. 7% Cum. Pref. . 1 
Do. 4}% 1st Deb. Red Maias РЕМ Stock 

Urban Elec. Supply Co., Ltd. 5 
Un- OA GUU: FOR, brisket 5 
Do. 44% Ist Mort. Deb. Red ...... Stock 

Westminster Elec. Sup. Corp., Ltd. 5 
Do. “HEX CUL Beals Saks aivccacchers 5 

ELECTRIC RAILWAYS. 

Baker St. & Waterloo 4% Perp. 1 Deb.| Stock | 

Central Lon T .| Stock 
Do, ‘Pr eferred.. .| Stock 
Do. b PETI заллар гайн бы баттаа Stock 
Do, ; Debentures..,....... Stock 

Ch. ar Eust, & Hamp. Pp. Db... | Stock 

City m South Loudon Cons. ......... Stock 
Do. LTuPRODeD. s stcsentatveghvunds Stock 
Do. 54 Perp. Pref. 1891. ............ Stock 
Do. 5% ; Perp. Pref. 1895 Stock 
Do. и Porp. Pref. 1901 ............ Stock 

Great Nester! & City Pref. “А ' 10 

Gt. "Ades Piccadilly & Brompton 10 
Do. Pe FD. DOO 5. Stock 

Mersey Cons. S TTA E PE ETE MA Stock 
Do. 37 Perp. Pref. Red............... Stock 

Me tropolitan Cons, : „...| Stock 
Do. 384; ; Preference.. Stock 
Do. 8 » "AU Pref... „| Stock 
Do. 34% Convertible Pref. Stock 


Metropolitan District а.а... Stock 


Do. 0% Perp. Deb. .................„...| Stock 
Do. Perp. Deb. , .| Stock 
Do. Kite nsion Pref, (5° aa] Stock 
Ass. Ext. Pr. Guar. hy ÙU. Е. “Rs. Co.| Stock 


Underground. Elec. 


linilways Co of 
London 5° 


; Profit Shy. See. Notesi Various 


Waterloo and C 'itv.. esse.) Stock 
Whitechapel and Bow 45 Dé, ias Stock 
ELECTRIC TRAMWAYS. 

Bath Electric Tramways, Ltd.. i 1 

QUAS CUT yo аана 1 

Do. iz Deb, Red.. Stock 

Birm, & Mil. Trs., Ld. lat Db. 'Rd.. Stock 

British Electric Traction doe: Ltd.. 10 

Do. со ро. Pref, . обречен ое 10 
5% Perp. Deb. ...., eve 5 

4 Bel Deb. йол ое, | otk 

City of B. rminghan Trs. х. Си,, © "Cu. rt. 5 


STOCK AND 


р ISE OR 
тоно STOCK FALL 
: EXCHANGE | siINCK 
QUOTATION. | Last 
WEEK. 
1905 1906 
fa 
7 14/- 10—11 
44 4/6 $$ —101 
6 6/- 10 —104 -} 
4 49% | 101—104 
4 44% 93—100 
10 0/ 143—3 
7 7/- тА—5% 
4 47 9—02 
5 5/- 3 E 
4 p], 4—4 
И ix 94—07 xd 
44 | 2/5 | $1—4 
6 2/3" 3—4 
4h | 44% | 108—106 
6 12/- -10 
6 12/- | 114—124 
b 5% | 128—126 
44 | 44% | 97—100 
4 4% | 44—5 
5 5/- 44— 5 
5 10/- 7—84 
б 12/- | 104—114 
4 44% | 106—109 
Hi 447; 08—06 
4 1/6" 3—1 
6 3/. 14—24 
4 447 78—83 
5) B2 | 49 
5 УА io 
4} 43 98—101 
9 9% | T 
4} 441 94—97 
10 10/- | 54—94 
4 4% 97—100 
4 4% | 100—103 
4 2/44 11—?1 
6 8/- 41—54 + 
4 47 943—996 xd ; 
10 8» 6—7 
4 2/8 42—02 
4 44% | 105—169 
8 34% 88— 93 
4 44% 95—98 
5 4/6 9--10 
4) 447 | 100—103 
5 5% “еш 
— 1/292] 5—5$ 
5 5/- 5—6 
— 0.0241 4—4 
Th 9/-* 2—1 
7 "E 6—64 
4 47 06—95 
124 5/-* 74—84 
7 3/6 64—74 
8) 357 85—98 
4 4/- 14—2 
4 47 73—77 
4 3% 2—2 
24 ed. 8-1 
7 5 4 12—14 
45 447 | 100—103 
5 b/s 14—24 
5 5/- 21—84 
44 447 94—97 
13 6/0* 9—10 
5 2/8 51—53 
4 4% 90—95 
4 47 78—75 
4 4% 92—94 
4 47 53—56 
4 4% 103—106 
4 4 80—83 xd 
1g | 2}%* 44—46 Pi 
1 47 102—105 
5 by 117—121 
b b» 115—118 
5 5% 115—118 
4 4/-* 2—2} 
4 4/-* 0—7 
4 47 82—85 xd 
— — 2—4 
— — 3—6 
3 147 40—41 -14 
3 34 87—00 
g 312 15—80 
3 84% 73—78 
— — 11—13 
6 07 180—135 
4 17 85—90 
— — 20—30 
= 3% 50—55 
5 5» 01—04 -6 
33 8% -— 
4 4% 104—107 xd 
5 1/- 
5 éd. MK 
i 44% 04— 09 
45% 96 - 09 
5 6/- 71—2 - 
: 6/- 61—7 4 
57 103—106 
4 | 4v | 78—81 | " 
10 2/0* 4—5 


For LOCAL NOTES, &c.—See pp. 


SHARE LIST 


AMOUNT 
NAME. 
SHARE. 
& 
City of Birmingham Trs. Co., 47 
ist Mort. Deb, лиз eppooé2p) vrac вен 100 
Dublin United Trams Co. —— 19 
Do. 67 Pref.. i» 10 
Hastings & District E. Tr. Co. Db. ...| Stock 
I. of Thanet Е. "т. & L. Co. Cm. Pf... 5 
Do. 4% Deb. ...... ess] Stock 
Lancs, Un. Trs., Pr. ‘Lien Dion Stock 
London Street Tramways Co... in 4 
London United Trs., Ld., Cm. Pr... — 10 
Do. 4% lst Mort. Deb. Bad 44» Stock 
Manx Electric R. Co., 54% Cm, PL... 5 
Do. 427 18% Mort. Deb. Red .. ...| Stock 
Metropolitan Elec. Trams, Sas Def.. 1 
ES 5% Cum. Pref. . oon ceeose see 1 
чё Deb. stk. Red....... | Stock 
Nations} lec. Construction Co. Ltd. 1 
New General Tr. Co., 6% Cm. punge 5 
North Metropolitan Trams Co... : У 
Do. 8474 Mort. Deb. .................. 100 
Potteries Electric Traction VA Ltd. 1 
Do. 5% Cum. Pref. , собна 1 
Ao. 4} Deb. Red .. Stock 
Provincial lrainways Co. Ltd. — 10 
Do. 6% Cuin. Pref. 10 
South Met. Elec. T rams & Ltg. Co. L4. 
6% Cin. Pf. Prov. Certs, (15/- paid) 1 
Do. 47 Deb. Beda саадат еза беу Qs Stock 
Sunderland Dat. E.Trs.1st Mt. Db. Rd. 100 
Y p bis (West Riding) A rats; 5 
Do. / Cuin. Pref. . 5 
Do. Abl Ist Deb, Red ....... Stock 
TELEGRAPH AND TELEPHONE 
Anzlo-Awerican донца Со. 1/41.) Stock 
Do. 6% Pref. Ord. Stock 
Do. Def. Ord. ...... Stock 
Commercial Cable Co., 47 Deb. Red..| Stock 
Direct Spanish Telegraph Co. Ltd. b 
Da. 10€ Oui, PréL. „ене сосове өзө ^ 
Do. 445 DUI, 1o PERRE TTT 50 
Direct United States Cable Co. Ltà., 20 
Direct West India Cable Co. Lu, 
44% Reg. Debs, Red.. 100 
Eastern & S. African Lid. ,A7Mt. Deb.) 100 
Do. do. (Mauritius Sub. ) 25 
Eastern Ext. Australasia & China .. 10 
Do. 4% Mort. Deb. Регр. ............ Stock 
Eastern Telegraph ЕП; әйтелер» Stock 
Do. 317 d MIS. ОСК 
Do. 4% Mort. Deb, ........ Stock 
G. №. Tel. Co. (Copenhaz ren) .. a 10 
Indo-European Telegraph Со. Tt. esi 25 
Marconi Wireless Telegraph Co. Ltd, 1 
National Telephone Co., "ra. Pref...| Stock 
Do. Deferred ... — 1 ВОСК 
Do. 6% Сиш. Ist Pret MURUS 10 
Do. 6% Gum. ang РОГ анна 10 
INA SX BEI PEE м; у aisceeppsédax og 5 
Do. з}, Deb; Red уызын Stock 
Do. 4% Deb. Red.. Stock 
West African Telegraph Co. Tu 10 
Western Toiora ph Co., Ltd.. jvads 10 
Do. 47 Deb.. «sese os cos) OCOD 
MANUFACTURING 
Aron Electricity Meter Co., Ltd. , 1 
Do, 6% Cum. Pref.. 1 
Babcock & Wilcox, Ord. Shres, ‘£1 paid 1 
Do, 6% Pref, £1 paid... om у; 1 
British Insulated & Helsby Cables, Ld. 5 
D». ^ Cum. Pref. . 5 
Do. n, 1st Mort. Deb. Red. Lea. Stock 
Iden Thomson-Houston Co., Ltd. 
‘Ist Mort, Deb. Red.. Stock 
British’ ү Y i Гр Electric © Ми. 
Со. 7 Ltd., Pref. . 5 
Do. P Mist TN, Td s асылы: Stock 
Brush EI lectrical Engineering Co....... 9 
Do. OX Prüf. cicsissovetasssssaadadsaces 9 
Do. 437, P Pep. Jat Deb. us халан»; *tock 
Do. ^ Perp. 2nd Deb, ............ Stock 


Calle iden s C able and Const, Co., L4. 5 


Do. Cum. PIU £05 invavcanavarssrien 5 
Do. Үү, Ist. Mort. Deb.. Stock 
Consolidated Electrical Co, " Ltd.. 1 
Crompton & Co., Ltd. 8 
Do. 5% Ist Mort. Reg. Deb. . e: , 150 & 106 
Dick, Kerr E Qo. Lc oisi аз bs hi 1 
Do. % Cum. Pref. . Seon ccnteresace 1 
ро, ў Del, Bed. „онла Stock 
Edison & Swan United ** A," £3 paid 5 
Do. do. оп МЕ 5 
Do. 4% Deb, Red..... 20] Stock 
Do. 5% 2nd Deb. Red., ae Stock 
Electric Construction Co., E ‘td. 2 
Do. 7% Cum. Pref.. Jp 2 
General Kec: Co.,Ltd. bY Cum. Pref. 10 
Do, 4% lst Mort, Deb. Red ......... Stock 
Henley's (W.T. ) Tel. Works Co., Ltd. 5 
X nt o. с ОГОО — 5 
о. 44% 1st Mort. Deb - Red el Ste 
LR. & G. P. Co., Ltd... "s 0] 
Do. 4% Deb. Red өерен» 9999 94e 09€ 100 
Tel. Const. & Maintenance Co. ......... 12 
Do. 47 Deb. Ваз. Red . 100 


White (J. G. )& Co., 6% Cun. Pref... 
Wilians& Robinson Ord. Shres £5yaid 5 
Do, 6% CumJPre*,, £5 рин, me: 5 


Do. lst Mtg. Deb. 47 _ 100 
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DIVIDEND 
Рл1р. 
* — Interim. 
1905 1906 
pA 
4 4 
6 6/-* 
6 И; 
E 447 
5 2/6 
1 47 
— |o 
d 9J- 
5 5/- 
4 4% 
-— 2/9 
— 44% 
5 } 
44 44% 
7 107 
Gs 1/- 
8} | 
4 9а 
5 5» 
# | sx 
8 "e 
6 6/- 
— 514. 
— 36/34 
5 5% 
44 44% 
8} 15/-* 
6 8% 
10/. 85/- 
4 47 
4 2/-* 
10 10/- 
Hi ЫА 
8 4/- 
44 447 
4 47 
d 47 
7 9/- 
4 4% 
7 25/- 
8) 17/6 
4 47 
24 bj- 
18 — 
6 6% 
5 54% 
6 °/- 
6 6/- 
5 2/6 
8j 347, 
4 4» 
4 8/- 
7 3/. 
4 4% 
Lae 1/21 
mus) « 
ot 9 j. 2/31 
— 714. 
Ы 10/- 
б 8/- 
4 | 4Х 
4) 447 
= 3/-* 
4 47 
24 E 
6 2/4 
4 447 
4 | di 
10 5/- 
5 2/6 
44 44% 
— ThA, 
8 1/6 
5 57 
10 2/. 
6 т14.* 
н 47 
4 2/5 
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LOCAL NOTES 


AUSTRALIA: Sydney and Melbourne Telephone.—It 18 
expected tliat this line will be completed by June 30th, and the 
probable charge will be 6s. for three minutes’ conversation. 

Toll T'elephones.—The British Australasian says that in New 
South Wales 3,832 applications for toll telephones have already 
been dealt with. Of this total, 1,979 come from new subscribers. 
In Victoria the applications numbered 2,571, there being 808 
new subscribers. Queensland accounts for 729 applicants, the 
new subscribers numbering 205. ‘The numbers in South Australia 
are respectively 613 and 221, whilst in Tasmania there were 217 
applications, 67 being from new subscribers. 

BELFAST: Electric Lighting Loan.—On the 20th inst. Mr. 
A. D. Price sat in the City Hall to conduct an inquiry into 
an application of the Corporation for a loan of £98,000, includ- 
ing a sum of £75,000 for the extension of the electric lighting 
system. Mr. V. A. H. M’Cowen, electrical engineer, Salford, 
and formerly of Belfast, said that the extensions were recom- 
mended by him. The undertaking was sound financially, and 
the plant required included steam dynamos, condensing plant, 
boilers, superheaters, mechanical stokers, economisers, pumps, 
and pipe-work, and the estimates also included the laying of 


a network of mains in the Malone district. The n osed - 


plant was of the most up-to-date character. Mr. W. lox- 
ham, electrical engineer to the Corporation, gave corroborative 
evidence. 

BEXHILL: Zocal Government Board Inquiry.—The L.G.B. 
held an inquiry on the 12th inst. into an application by the 
Town Council for permission to borrow £5,800 for the provision 
of additional plant at the electricity works. The present maxi- 
mum demand was 440 kw., and the capacity of the plant 
installed 650 kw. 

BLACKPOOL: Tramway Difficulties.—An action has been 
brought by the Attorney-General of the Duchy of Lancaster 
against the Corporation of Blackpool to restrain them from con- 
structing a proposed extension of their tramway system. It is 
claimed that the extension is simply a siding. Ап interim 
injunction was granted. 

BURY: Annual Report.—The accounts for the past year show 
that the total units sold were 2,276.266, and the load factor of 
the station 18'1 per cent. The works costs were 0'62d. per unit, 
interest on loans 0'28d. per unit, and sinking fund charges 
0°30d. per unit, making a total cost of 1°20d. per unit sold. The 
average price obtained was l'5ld. per unit. 

CALCUTTA: New Electric Lighting License.—At a special 
meeting of the Corporation of Calcutta, it was resolved : ‘* That 
the Corporation assent to the revocation of the existing license, 
and that the consent obtained from the local authority to the 
revocation should express that it is given for the purpose only 
of enabling the substituted comprehensive license to take effect, 
and that the provisions of Section 65 shall not apply as the 
result." The license referred to is the one existing between 
the Corporation and the Electric Supply Corporation. . 

CHINA: Zlankow.—'The British, Russian and French con- 
cessions are now supplied with electric light, and the Native 
Company has signed a contract for an independent installa- 
tion: for the Chinese town. The Hankow Electric Light and 
Power Co. supplies the British, French, and Russian concessions. 

CROYDON.--On Monday, in accordance with the terms of a 
through-running agreement, the trams of the South Metropolitan 
Tramway Co., commenced running from the Crystal Palace, 
Penge, and Anerley, through South Norwood to West Croydon, 
and the Corporation trams from West Croydon to Anerley, 
Penge, and the Crvstal Palace. 

DEPTFORD: Mains to Brockley.—Permission has been 
granted by the Borough Council to the London Electric Supply 
Corporation, Ltd., to lay a main for low tension supply in 
Brockley within 1 ft. of the building frontages on condition 
that the company agree to make good anv damage. 

EAST HAM.—Acting on the suggestion of the Board of 
Trade, the Electric Lighting and Tramways Committee of the 
Town Council bave decided to adopt a bye-law providing that 
on cars run especially for artisans, mechanics, and daily 
labonrers, no person shall be prevented from entering or 
remaining in or upon the car because of the condition of his 
dress or clothing, if such is solely due to the nature of his 
emplovment. 

FINCHLEY: Erpert Engaqed.—Mr. A. Н. Preece has been 
engaged at an inclusive fee of seventy-five guineas, to investigate 
and report upon the electricity. undertaking. 

FRANCE: Za Hochelle.—Mr. Vice-Consul Hamilton, report- 
ing upon the trade of La Rochelle during 1906, says, “It is 
proposed to adopt electric traction on the departmental tram- 
wavs of the Vendée, the overhead trolley system having been 
chosen. The generating station will be situated at the mouth 
of а coal-mine, the inferior coal from which will be utilised in 
connection with the production of Mond gas. The gas engines 
are to be supplied by a British firm. and will number seven, 
each of 3,500 h.p. capacity. No publie tenders will be adver- 
tised, the enterprise being in the hands of a syndicate. Electric 
traction will also be very probably adopted for the light rail- 
way, which it is intended to construct along the coast of this 
department (Charente Inférieure). The line of this railway 


` ditionally upon their lodging another £300 deposit. 


has been surveyed and marked out, but the actual work has 
not yet been commenced. The line will be of great service 
to the numerous small concesstonnatres of oyster and mussel 
beds, of which there are some thousands scattered along the 
coast of this department. Several steam trawlers belonging to 
this port have been fitted with small generating sets of British 
manufacture for lighting the ship. 

GEELONG, VICTORIA: Electric Tram System.—The Aue- 
tralian Mining Standard reports that the Geelong Electric Light 
and Traction Co. (V.) has been granted an extension of six 
weeks’ time in which to supply plans and specifications for 
installing an electric tram system in Geelong and district, con- 
In the 
event of their not doing this, the deposit already in hand of 
£200 is to be forfeited. 

HENLEY: Electric Lighting.— The Wokingham District Coun- 
cil have received a letter from the Board of Trade stating that, 
witn reference to previous correspondence on the subject of the 
application for the Henley-on-Thames Electric Lighting (Exten- 
sion) Provisional Order, atter full consideration of all the cir- 
cumstances of the case, the Board had decided not to grant the 
order. 

HIGHBRIDGE, YEOVIL: Electric Lighting Scheme.—The 
Urban District Council have received an intimation from the 
promoters of the local electric lighting scheme, informing them 
that they had resolved to abandon the whole scheme. 

HULL: Electric Power Contracts.—A contract has been 
entered into between the Electric Lighting Committee and 
Messrs. Reckitt and Sons, Ltd., for the supply of 150,000 units 
per annum at a rate varying from lid. upwards. Negotiations 
are also pending with the Union Cold Storage Company for the 
supply of 160,000 units per annum. 

KIRKCALDY: Annual  Heports.— The electricity accounts 
show a deficit on the vear's working of £39, chiefly accounted 
for by the increase in the capital charges. The tramways 
accounts show a deficit of £580, which is also chiefly due te 
the increase in the annual sinking fund charges necessitated 
by the recent decision of the Secretary for Scotland. The 
passengers carried during the year amounted to 4,569,855, and 
the receipts {о £15,527. 

KIRKINTILLOCH: Electric. Lighting Order. Withdrawn.— 
The order obtained in 1903 by the Town Council has now been 
withdrawn by the Board of Trade, on the ground that the 
Council has taken no steps to carry out the works empowered by 
the order. 

LA PLATA: Electrification of Tramways.—According to the 
Review of the River Plate, the managers of the Nacional and 
Ciudad de La Plata and the Ensenada Tramway Companies have 
been asked bv the Comniittee of Public Works of the La Plata 
Senate to confer with them regarding the electrification of their 
various lines. 

LEEDS: Proposed Tramway Extensions.—A deputation from 
the three Urban Councils of Guiseley, Zeadon, and Rawdon 
have waited upon the Leeds Tramways Committee to urge the 
extension of the Leeds tramways from Horsforth through Raw- 
don to Zeadon and Guiseley. The deputation stated that the 
three Councils were prepared to contribute £5CO per annum for 
ten vears towards any financial loss that the Leeds Corporation 
might incur by carrying out the proposal. 

LANDUDNO: Light Railway Opening.—It is officially an- 
nounced that the light railway between Llandudno and Colwyn 
Bay will be opened on July 1st. 

LONDON: Metropolitan Area.—The Downs School of the 
Metropolitan Asylums Board has been electrically. lighted by 
Dargue Griffiths and Company, at a cost of £2,291. The con- 
tract price was £2,407. 

Battersea: = Proposed. TLoan.—The Comptroller of the 
L.C.C. has written to the Borough Council suggesting the 
re-consideration of an application for sanction to a loan of 
£2,270 for lighting by electricity the roads on the Park Town 
Estate. The communication says :—'‘It has been reported to the 
Finance Committee that 12 out of the 14 streets are unimportant 
side-streets, and having regard to the heavy cost of installing 
electric light, and to the fact that little, if any, use would be 
likely to be made, of the mains for private supplies, the Com- 
mittee do not view the application for the loan with favour. 
I am directed to inquire further whether the Borough Council 
have considered the relative cost of lighting the streets with 
gas and electricity. The Committee are advised that the exist- 
ing flat flame gas burners in these streets could be replaced by 
incandescent gas burners and lanterns (thus increasing the light 
four-fold) at a cost of £2 per post for the 68 posts, or £136 
in all. The Committee feel that in these circumstances, the 
Council would not be justified in giving its sanction to the loan 
applied for, but before recommending that the application be 
refused, they would be prepared to consider any observations 
which the Borough Council may wish to make. They trust, 
however, that the application will be withdrawn." Up to June 
18th, there were 988 consumers for lighting connected with the 
mains, representing 65,878 8-c.p. lamps; for motive power the 
equivalent of 1.352 ,, h.p. was supplied, and for public lighting 
the equivalent of 6,264 h.p. was supplied. "The increases during 
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the quarter were: lighting, 21 consumers, 1,169 8-c.p. lamps; 
motive power, 209 \°,h.p.; public lighting, 664 h.p. 

Islington: Auditor's  Report.—The District Auditor, in 
his report upon the electricity accounts of the Borough Council, 
says :—" (а) There has been considerable delay in referring 
some of the capital expenditure to the L.C.C. kith a view to 
obtaining loan sanctions, aud this has given rise to three 
defects: (a) A portion of the outlay which at present stands 
charged to capital account (namely, £3,025) is not covered by 
loan sanction, and will have to be transferred to the reserve 
fund accounts. (b) The incidence of the loan payment charges 
has been deferred by these delays, and somewhat larger balances 
have been shown on the net revenue accounts by reason thereof. 
(c) The charge made for current distributed to the street lamps 
is at the rate of 5'314. per unit. This is greatly in excess of 
the fair and reasonable charge for this supply, for, although 
it represents fully twice as good a load factor, it is almost 
as high as the charge for private lighting. The Electrical 
Engineer agrees that 1' 75d. would be about a reasonable and 
fair charge in this case. The charges for public and street 
lighting represent in this case a full third of the gross income 
from the sale of current, and the overcharge is therefore a 
matter which greatly affects the statement of the financial 
position. It means in effect that rate contribution in aid 
of the undertaking to the extent of about £7,000 per annum 
is now being treated in the accounts as payment for street 
lighting. No charge is made to the electricity revenues in 
respect of the services of the Town Clerk, Borough Treasurer, 
or cashier. It would appear that a transfer of about £200 
per annum would be reasonable in this connection. Тһе Elec- 
trical Engineer appears to be of opinion that the poor results 
shown by the accounts after allowing for the defects which 
are herein reported were largely due to premature reduction 
in the scale of charge for private lighting. 

Stepney: Blytks Wharf Scheme.—The Finance Committee 
recommended the Council to spend £120 in alterations to one 
of their consumers’ installations under the powers vested in 
them under Part V. of the L.C.C. (General Powers) Act, 1905. 
Within forty-two years the installation would have been 
redeemed and belong to the ratepayers, without a penny being 
charged against it. The recommendation was adopted. The 
Electricity Committee brought up a report recommending the 
Council to increase the electrical engineer's salary to £650 a 
year, and if the Blyth Wharf scheme were proceeded with 
to £750 a year. Mr. Atkinson pointed out that the engineer 


had lost the advice of his superior, and that was the reason. 


for the proposed increase. Mr. Smith pointed out that the 
recommendation was only carried by one vote in a meeting of 
thirteen members. The undertaking owed its present position 
to a man to whom Mr. Tapper (the electrical engineer) had 
been a good lieutenant. He moved that the further develop- 
ment of the undertaking be entrusted to an expert, and that 
the matter should be referred back. The amendment was 
carried by fourteen votes to five as a substantive motion. 

NEWCASTLE DISTRICT: Telephone Ectensions.—The 
scheme of telephone trunk line extensions for the current vear 
include new underground lines from Newcastle to North Shields, 
South Shields, and Sunderland. 

PORTSMOUTH: Portsdown and Horndean Light Railway.— 
The Light Railway Commissioners have submitted to the Board 
of Trade for confirmation, under the above-mentioned Act, an 
order made by them for the construction of a light railway in 
the parish and rural district of Catherington, in the county of 
Southampton, in extension of the light railway authorised by the 
Portsdown and Horndean Light Railway Order, 1898, and for 
other purposes. Апу objections to the confirmation of the order 
should be addressed to the Assistant Secretary (Railway Depart- 
ment), Board of Trade, Whitehall Gardens, London, S.W., and 
must be lodged with the Board on or before July 3rd, 1907. 
These should be accompanied by copies of any clauses or amend- 
ments that may be desired to remove the objections, and copies 
of such objections and clauses or amendments should at the same 
time be sent to the promoters’ solicitors named below. Copies of 
the order as submitted for confirmation may be obtained on 
payment of not exceeding one shilling per copy from Messrs. 
Ashurst. Morris, Crisp, and Company, 17 ‘Throgmorton Avenue, 
London, Е.С. 

RHONDDA: Lighting Rates.—The District’ Council have de- 
cided to reduce the rates for long-hour consumers to 7d. per 
unit for the first hour and 14. per unit for succeeding hours. 

ROMFORD: Lighting Order Revoked.—The Board of Trade 
have revoked the Order of 1900, as from June 3rd last. 

ROTTERDAM: Tramway | Electrification.—The conversion 
of the horse-trams to electric traction has now been completed, 
and all the lines are working satisfactorily. 

RUSSIA: Moscow.—A British Consular report states that the 
conversion of the tramway system to electric traction is 
steadily progressing. A British firm is to take a very large 
share in completing the work. which will probably not be 
finished for another two to three vears. 

ST. PANCRAS: Private Supply Questions.—The Electricity 
Committee report that they have had under consideration an 
application from the L. and N.W. Railway Co. for permission 


to lay & line of 6-in. pipes across Drummond Street for the 
purpose of supplying, from their own electric lighting installa- 
tion, current to the Euston Hotels. The company, under their 
Act of Parliament, have power to close Drummond Street. for 
the purposes of extending their station, in respect of which 
they, by arrangement, paid to the Council £6,000 towards the 
cost of widening Churchway into Euston Road. So svon as the 
closing of Drummond Street as a public thoroughtare 15 an 
accomplished fact, the company will be in a position to lav 
their mains without the Council's consent, but they have no 
right previously to do so. The Committee point out that it 
was necessary about ten vears ago to specially lay cables to 
supply the company’s hotels at a cost of about £3.000, and 
the revenue now derived from them is about £1,000 a vear. 
When this revenue ceases, the mains will have to be removed. 
and the Committee do not feel justified in voluntarily 
surrendering to the company so large a source of income. They 
have, therefore, decided to take no action in the matter until 
the company have proved that they have the right to supply 
current to the Euston Hotels. 

SOUTHAMPTON: Free Wiring Árrangements.— The Town 
Council have resolved to terminate their agreement with the 
Southern Electric Free Wiring Company. 

SOUTHEND: Mail Transport.—The mails between Southend 
and Leigh-on-Sea are now conveyed by the electric tram-cars. 

SOUTH AMERICA: Buenos Ayres Tramways.—In a circular 
letter to the shareholders of the Anglo-Argentine Tramways 
Company the secretary states :—‘‘An offer has been received 
from the Compagnie Générale de Tramways de Buenos Ауге$ 
to transfer to this company the undertaking of the Buenos 
Ayres and Belgrano Electric Tramways Companv, Ltd. The 
main features of the pronosal comprise the following conditions. 
viz., The extension of the borrowing powers of the company 
(which are at present limited to one-third of the paid-up 
capital) by the creation of second debentures or debenture st ek 
to such an amount as shall not require more than £180.(09 
per annum for interest and sinking fund. The proceeds of the 
said debenture issue (except as to £200.000 which is to be re- 
served for the capital purposes of the company) to be exclu- 
sively applied to the acquisition of debentures or debenture 
stocks of other tramway undertakings in Buenos Avres and the 
neighbourhood which shall not be in arrear, with the interest 
thereon. Ап increase in the rate of dividend on the five-and.a- 
half per cent. cumulative preference shares of this company to 
6 per cent., as from Julv 1, 1907, and the provision that in a 
liquidation the holders shall be entitled to receive £6 ner share 
instead of £5 as at present. The conversion of the existing £5 
ordinary. shares of this company into ten per cent. preference 
shares (with dividends contingent on profits of each separate 
vear). also ranking as from Julv 1, 1907. and the provision that 
in a liquidation the holders shall be entitled to receive £10 ver 
share. The consideration to be paid to the Compagnie Générale 
de Tramwavs de Buenos Avres for the transfer of the Belgrano 
Tramways will be £1.600,C00 in fullv-paid new ordinary shares. 
forming part of a new issue rankine after the above-nientioned 
first and second preference shares. The board consider the offer 
a very favourable опе. and the company’s solicitors have been 
instructed to prepare the necessary legal documents in order that 
the proposal тау be submitted to the shareholders for approva, 
which will be done with the least possible delay.” 

SOUTH SHIELDS: Tenth Annual Report.—'This report оп 
the Corporation electricity undertaking is to hand. and shows 
that the total capital expenditure to date has been £172,851. 
which represents £64 per kilowatt of plant installed. The com. 
bined load factor of the station was 14°61 per cent., and the 
averace price obtained per unit was, for lighting, 2°64d., for 
traction, 1°44d., or an average of 2°25d. for the tota] supply. The 
units generated were 2.618.101, of which 2.291.612 units were 
sold. The capacity of the plant is 2.700 kw., апа the maximum 
load recorded was 1,790. The works costs per unit sold was 
0'60d.. the total cost, exclusive of capital charges. was 0°91d. 
per unit, and the total cost, inclusive of capital charges, 1°98d. 

SPAIN: Cadiz.—The extension of the tramway to Chiclana. 
Tarifa, and Algeciras is now under consideration. The main 
difficulty lies in obtaining permission for the construction of a 
bridge at San Fernando in the place of the present bridge of 
boats. 


^ SURBITON: Electric Lighting Loan.—The Parliamentary 
Committee of the Urban Council are urging the Local Govern- 
ment Board to decide the question of their proposed new loan. 
A full report by the consulting engineers, Messrs. Talbot and 
Stevenson, has been sent to the Board, and also summarise} 
and distributed to the Council. The new loan asked for amounts 
to £14,655, and it is proposed to spread the expenditure over 
four years, £7,100 being required for the current wear. The 
generating plant is estimated to sutfice without extension until 
the autumn of 1911. 

TUNBRIDGE WELLS: Electricity Works Annual BPeport.— 
This statement is to hand, and shows that the total units cene- 
rated during the past vear amounted to 1.049.110, of which 
862.952 units were sold. and 10.C00 units used on the warks. 
The maximum demand recorded was 671 kw. The net prot 
was £1,515. No figures as to works costs, &c., are given. 
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URUGUAY: Coast Telephone System.—According to the 
Review of the River Plate, the Uruguayan Minister of Industries 
has addressed a note to the authorities of Maldonado and Rocha, 
asking them to state in what part of the coast comprised by 
those departments it will be necessary to instal telephone 
stations, which are intended to serve in cases of shipwreck or 
accidents of the sea, and are to be used by the coastguards 
attached to the various Customs houses. 

WEST HAM: Tramways.—' The Great Eastern Railway Co. 
has petitioned against the confirmation of the Council's Tramways 
Provisional Order on the ground that the clauses inserted 
therein by the Board of Trade for their protection were insufli- 
cient. The Committee have instructed their solicitors to take 
ihe necessary steps to oppose the petition. 

WHITEFIELD: Lighting Order Transfer.—-The Urban Dis- 


TENDERS INVITED AND 


ASHTON-UNDER-LYNE.—A Local Government Board in- 
quiry was held on the 19th inst. concerning the ee of 
the Corporation to borrow £17,000 for extensions to the electricity 
works. 

AUSTRALIA.—Tenders are invited by August 14th, for the 
supply and delivery. at the Departmental Stores, Sydney, of 
telegraph, telephone, and electric light material. 

The Postmaster-General’s Department of Western Australia 
invites tenders by August 6th for two ringing dynamotors 
for the Central Exchange, and a desiccating apparatus for the 
motor-driven air-pump for telephone cable work. 

The Deputy Postmaster-General, Brisbane, invites tenders by 
September 2nd, for four sections of a common battery switch- 
board, and 650 subscribers’ telephones. 

BEDFORD.—Several comparatively minor extensions have 
been authorised and an electrically-driven pump, and the laying 
of some extra mains. 

BELFAST.—'The Harbour Commissioners have decided to 
extend their electric crane lines on Queen's Quay northwards at 
an estimated cost of £125, and are considering their extension 
southwards for 535 ft. at an estimated cost of £1,143. 

BEXHILL.—4A Local Government Board inquiry was held 
last week into an application by the Corporation {о borrow 
55.000 for the purposes of the electrical undertaking. 

BEXLEY.—At the last meeting of the Corporation it was 
reported that, in connection with the loan of £3,500 repayable in 
19 vears for the electrical department, the lowest tender was 
from the Liverpool Victoria Friendly Society, and was at the rate 
of Ój per cent. This was accepted. А letter has been received 
from the Assistant Secretary of the Local Government Board, 
in which it is stated that, in sanctioning the borrowing of a sum 
amounting in the aggregate to £6,293 for purposes of electric 
lighting, he was directed by the Board to state that they thoughi 
it would be well that before undertaking any further extension 
of public lighting by electricity, the District Council should 
carefully consider the comparative cost of lighting streets by 
gas and electricity. In this connection the possibility of reduc- 
ing the price of electricity for public lighting would, of course, 
be considered. 

BOLTON.—Tenders are to be invited for the supply of slack 
coal during the next twelve months. 

BRISTOL.—Some mains extensions have been authorised. 

CALCUTTA.—The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 5 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipal Осе. 

CHESTERFIELD.—<An application is to be made to the Local 
Government Board for sanction to borrow £5.000 in connection 
with the electricity undertaking. 

CLACTON-ON-SEA.—The Rural District Council invites 
tenders for two 25 kw. 500-volt dynamos. Specifications, &c., 
from the Consulting Electrical Engineer, Mr. W. Н. Trentham, 
59 Victoria Street, S.W. Fee 5s., which will not be returned. 
Tenders to the Town Clerk by July 3rd. 

CORK.—The County of Cork Joint Hospital Board will 
consider plans for an electrically lighted sanatorium for con- 
sumptives on the 21st prox. 


trict Council propose to transfer their Electric Lighting Order, 
1900, to the Lancashire Electric Power Company. 
WIMBLEDON: Tramway Opened.—The new line from Wim- 
bledon to Summerstown and Tooting was inspected by the Board 
of Trade on the 25th inst., and will probably be opened to-day. 


WORSLEY: Lighting Order Transfer.—The Urban District 
Council propose to transfer their Electric Lighting Order, 1901, 
to the Lancashire Electric Power Company. 


WIGAN: Experts to be appointed.—The Electric Light and 
Tramways Committee, after considerable discussion, have de- 
cided to ask the Board оѓ Trade to appoint two experts to 
inquire into the working of the Corporation electric light and 
tramways departments. Last year there was a loss on the tram- 
ways of about £16,000. 


PROSPECTIVE BUSINESS 


GRASSINGTON (YORKS.).—The question of providing an 
electrical installation is under consideration. 

. HOUNSLOW.—The Stewards of the Hounslow Congregational 
Church are contemplating the installation of the electric light. 

LEYTON.—The Electric Lighting Committee are to invite 
tenders for various machine tools, including a large lathe, double- 
ended emery grinder, and a screwing machine, complete with 
motor and shafting. The estimated cost of these is £400. 

LONDON: London County Council.—Tenders are invited for 
two 5,000 kw. three-phase steam turbo generators, with surface con- 
densers, &c., for erection at the Tramway Generating Station, 
East Greenwich (see an official advertisement June 15th). 

Hammersmith.—The Electricity Committee, in а report 
circulated on Monday, stated that they purpose to obtain 
tenders for the supply of a new motor generator for use at the 
King's Theatre. Тһе engineer estimates the cost of the gene- 
rator at £200. The committee have decided to extend the mains 
at an estimated cost of £41 9s., subject to the Chiswick Electric 
Supply Corporation agreeing to take up a supply to serve the Dve 
Works at British Grove. 

Hampstead.—The Electrical Engineer has been authorised to 
obtain motors, house-boxes, and other stores at an estimated 
cost of £417. 

Stepney.—The Electricity Committee invite tenders for (1) 
ampere-hour meters and demand indicators; (2) arc-lamp 
carbons (sce official advertisement June 13th.) 

NEWPORT (MON.).—The Electricity and Tramways Com- 
mittee invite tenders for (1) low-tension switchboard, (2) two 
motor alternators (D.C. to A.C. single-phase), (3) one battery, 
(4) extensions to switchboard gallery, (5) cooling tower (steel), 
(6) battery reversible booster. Particulars from the Electrical 
Engineer to the Council, Mr. Н. Collings Bishop, and tenders 
ot the Town Clerk by July 1st (see advertisement June 20th). 

PORTSMOUTH.—Messrs. Kincaid, Waller. Manville, and 
Dawson have submitted a report upon extensions to the elec- 
tricity works. In this connection an application is to be made 
for sanction to borrow £17,688. 

PORTRUSH (IRELAND).—At a special meeting of the Urban 
Council last week, it was decided to proceed with the electric 
lighting of the town. The specifications were prepared by Mr. 
John Woodside, Belfast. 

ROTHERHAM.—The Corporation invite tenders for the 
supply and delivery of single-vulcanised covered cable of various 
sizes, and electricity meters of sizes for maximum current of 
2. 5, 10, 25, and 50 amperes, as required between August 1st, 
1907, and July 31st, 1908. Particulars from the Borough Elec- 
trical Engineer, and tenders to the Town Clerk by July 5th. 

SOUTHAMPTON.—The Town Council have decided to apply 
to the Local Government Board for sanction to borrow £3.000 
for the installation of mains and services. 

St. Helens.—'Yhe Council have decided that six lamp columns 
be purchased for the lighting of Seagrove Вау. 

TURKEY.--Concessions for electric licht and street railway 
undertakings has been granted to the Corporations in Damascus, 
Beirut, Aleppo, Symrna, and Salonica. 

WARRINGTON.—The Electricity and Tramways Committee 
invite tenders for the erection of buildings for boiler plant 
extension. Full particulars can be obtained from the Borough 
Electrical Engineer. Latest day for receiving tenders, July 16th. 


TENDERS RECEIVED AND ACCEPTED . 


ACCRINGTON.—Messrs. W. T. Glover and Co.’s tender for 
cables has been accepted. 


BARNES.—The Urban District Council have accepted the 
tender of Npencer, Santo, and Co., Ltd., at £1,300, for an exten- 
sion to the electricity works at Mortlake. 


BELFAST.—Messrs. Gregg, Sons, and Phoenix. Ltd., have 


secured the contract for the supply of cast-iron frames and 
covers. 

CITY OF LONDON.—The Guardians have placed an order 
with Baxter and Caunter for 16 c.p. Premier lamps at 9s. 6d. 
per dozen. The Guardians have further accepted the tender of 
Wentworth and Co., at £4 15s. per annum, for maintaining the 
internal telephones in the oftice buildings. 
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CROYDON.—The Borough Council have accepted the tender 
of Messrs. T. Harding, Churton, and Co. for a single-phase 
motor-driven pump capable of delivering 50,000 gallons per hour. 

EAST HAM.—The Town Council have accepted the following 
tenders :—T wo additional cooling towers, Klein Engineering Co., 
£896; feeder cable, Callender’s Cable and Construction Co., 
£396 9s. 6d.; annual supply of paints and painters' materials, 
Messrs. Docker Bros., Ltd. 

EDINBURGH.—The ‘Tramway Committee have recommended 
the acceptance of the tender of Messrs. Dick, Kerr, and Co., 
Ltd., for the track and slot rails of the new Gilmore Place 
tramways. The contract amounts to a total of £11,644. 

HAMMERSMITH.—The Borough Council have placed an 
order with the British Electric Transformer Co., Ltd., at 
£336 10s., for a 300 kw. transformer, and a set of regulating 


gear. 

LEEDS.—Messrs. T. Harding, Churton and Co. have received 
per Messrs. Ferranti, Ltd., an order for two motor generators 
for the Leeds City Council. 

LONDON: St. Pancras.— The Borough Council have received 
tenders for the buildings for the King's Road generating 
station :—Spencer Santo and Co., Ltd. (accepted), £3,825; 
Leslie and Co., Ltd., £3,859; Chas. Dearing and Son, £3,940; 
and others. The tender of E. C. and J. Keay was accepted 
for the constructional steel work in connection with the buildings 
at £1,625 17s. 4d., and the tender of Adamson, Ramsbottom 
and Co., Ltd., was accepted for an overhead travelling crane 
at £640, for use in the proposed extension. 'Twenty-two tenders 
were received for the supply of coal to the Regent's Park and 
King's Hoad power-stations for the 12 months from July 1st next, 
and the following were accepted :—Brentnall and Cleland, for 
Barker Walker's nutty slack (about 5,600 tons) to be delivered at 
the Kings Road works at 13s. 7d. per ton; Warwick- 
shire small nuts (about 5,000 tons), to be delivered at 
the King's Road works at 15s. 10d. per ton; and Watnall 
seconds hard steam (about 6,616 tons), to be delivered at the 
Regent's Park works at 16s. 9d. per ton, and at the King's 
Road works at 16s. 7d. per ton; G. Hinchliffe and Co., for 
Welsh (Bwllfa) coal, to be delivered at the Regent’s Park and 
King's Road works, at 23s. 114. per ton. 

Metropolitan Asylums Board.—An order has been placed with 
Callenders Cable and Construction Co., Ltd., at £30 10s. 
for the cleaning of the electric switch-boxes in the subways at 
Tooting Bec Asylum, and refilling same with compound. 

NELSON.—The following tenders were received for a Lanca- 
shire boier, with  superheater апі steam pipes :—(Ac- 


cepted) Yates and Thom, Ltd., £749; Danl. Adamson 
and Co., £758; A. Anderton and Sons, incomplete tender; 
T. Seeley and Son, Ltd., £747 10s.; W. Gray and Co., Ltd., 
£820; J. Foster and Son, £772; Galloways, Ltd., £805; Hewitt 
and Kellett, £717; ‘Thos. Hill and Sons, £815; Houldsworth 
and Sons, £765; John Musgrave and Sons, £858; Ruston, 
Proctor, and Co., Ltd., £761; Spurr, Inman, and Co., Ltd., 
£835; Tetlow Bros., incomplete tender; Tinker, Shenton, and 
Co., Ltd., £788. 

The Electrical Committee have also accepted the tender ot 
the Crosthwaite Fire Bar Syndicate, Ltd., Leeds, for their 
patent fire-bars and Triumph stokers. 
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TAUNTON.—The Electricity Committee have accepted the 
tender of Messrs. Buckland and Sons at 18s. 9d. per cwt. toc 
waste, and the tender of Messrs. Croager Bros. at 42s. per cwt. 
for wipers. 

VERA CRUZ.—Messrs. Balcke and Company have received 
an order for an open type cooling tower for 20,000 gals. per hour 
for Vera Cruz through the Diesel Engine Company, Ltd. 

ST. PANCRAS.—The following tenders have been received 
for the supply of arc lamp carbons during twelve months :— 
Compagnie Francaise, £1,506 14s. 10d.; General Electrical Co. 
Nubia), £1,378 6s. 5d. ; Sun Electrical Co., £1,231 4s. ; Siemens 

ros. and Co., £1,180 5s. 6d.; Brush Electrical Co., 
£1,089 15s.; Mayer and Co., £1,041 1s. 9d.; International Elec- 
tric Co., £1,038 17s.; General Electrical Co. (Apostle, 
£1,038 16s. 6d.; Braulik, £1,026; Electrical Co., £1,016 11s. 5d. ; 
Crompton and Co., £975 19s. 6d.; Sirius-Werter, £916 9s. 94. ; 
Sloan Electrical Co., £886 8s. 7d.; Pestalozzi and Co., 
£875 9s. 10d.; Johnson and Phillips, £868 10s.; Tuchman 
(accepted), £771 15s.; Geipel and Lange, £757 16s. 1d. 

WEST HAM.—An order has been placed with the Fuller 
Electrical Co., for a rotary converter of a larger size than that 
previously ordered, and to cost £310, an increase of £25 on the 
original cost. 

Special arrangements have been made with the General Electric 
Co. for the supply of 800 Osram lamps per month for 12 months. 
terms being arranged as to the return of faulty lamps, and for 
an increased discount. 

WOLVERHAMPTON.—The Corporation have placed an order 
for a 500-kw., 50-cycle motor-converter with Messrs. Bruce, 
Peebles, and Co., Ltd. 


COMPANIES' MEETINGS AND REPORTS 


ELECTRIC AND GENERAL INVESTMENT.—The accounts 
show that the gross profit for the year ended May 515% last is 
£38.621. After deducting all general charges and the interim 
dividends already paid on the preference and ordinary shares, 
and providing for the proportion of the final dividend accrued 
on the preference shares, there is а balance of £26,273. 
£20,273 has been placed to contingencies fund, which now stands 
at £66,988. There is a balance carried forward of £6,000. The 
directors recommend a balance dividend of 3s. 6d. per ordinary 
share for the year, making 4s. 6d. per share, or 224 per cent. 
for the year. They also recommend a dividend of £25 per 
founders’ share for the year. The trustees for the ordinary 
shares reserve fund propose to distribute the sum of ls. per 
share out of the dividends received on the trust investments, 
making, with the above-mentioned balance dividend from the 
conipany, a total present distribution of 4s. 6d. per share, or, 
with the interim dividend already paid, 5s. 6d. for the year on 
each ordinary share. The trustees for the founders’ shares 
reserve fund propose to distribute £10 per share out of the 
dividends received on the trust investments, making, with the 
above-mentioned dividend from the company, a total present 
distribution of £35 on each founders’ share. The directors 
propose to reconstruct the company, in order that the founders' 
shares may be extinguished and that additional capital may be 
raised to cope with the increasing and profitable business of the 
company. It is probable, also, that the company, when recon- 
structed, may be able to acquire, on terms which should prove 
advantageous to the company, a large amount of the electrical 
securities held by the late Mr. George Herring. . 

GLOBE TELEGRAPH AND TRUST.—The report of the 
directors just issued is for thirteen months, and mention is made 
of the fact that it has been deemed advisable to alter the date 
of the financial vear, so that it ends on May 3lst instead of 
April 30th, as hitherto. The net revenue amounts to £244,096, 
and the total balance, with the amount brought forward, amounts 
to £248,596. Deductine interim dividends, there is an available 
balance of £116,827. The following final dividends, which cover 
a period of four months to May 51st, are recommended, viz., 4s. 
per share, less income-tax, on the preference shares, making a 
total of 6 per cent. per annum, less income-tax, for the period 
of 13 months: and 6s. 2d. per share net on the ordinary. shares, 
making 53 per cent. net for the year which formerly ended 
April 30th, plus 8d. per share in respect of the month of May, 


representing one-third of the interim dividend of 2s. usually 
paid in the first quarter of the new financial year. £26,565 15 
carried forward. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS CO.—The half-yearly meeting was held last week under 
the presidency of Major Darwin. He said that the company 
had secured the order for the provision and laving of a cable 
between New York and Havana. One-half is already mani 
factured, and of the remainder they were turning out from 20 
to 25 nautical miles per day. Complaint was made as to the 
high rates which the company continued to be called upon to 
pay. 

J. G. WHITE AND CO.— The directors’ report shows a profit 
for the year of £38,578 4s. 3d. The available balance, after 
adding £16.557 from the previous account, deducting the interim 
dividend paid on the preference shares at January 15%, 1907, 
and making provision for the percentages to the directors and 
staff, is £47,811. The directors recommend a dividend free of 
tax at the rate of 6 per cent. per annum on the cumulative 
preference shares for the half-year to February 28th ; a dividend 
free of tax at the rate of 6 per cent. per annum on the ordinary 
shares for the year to February 28th; a bonus of 1 per cent. 
on the full amount of the preference and ordinary share capital: 
to place £20,000 to the reserve, and to carry forward to next 
year's accounts £18,511 12s. 5d. 


LISBON ELECTRIC TRAMWAYS.—The report and accounts 
given in our issue for June 13th were adopted at the meeting 
last week. The Chairman stated that the company's business 
was further developing, and demanding fresh rolling stock. Very 
considerable additions to this and to the power equipment had 
been made during the year 1906; and this year, again, they had 
had to add still further to the number of cars. while, in order 
to supply further required power, an additional turbine 
generator was being erected at the power station. "The lease of 
the Santa Justa Elevador. referred to in the report, was devided 
on as securing an important link in the consolidation of the 
tramway system—not with the expectation that it would prove 
an investment showing апу very substantial profits, but rather 
that it would be a boon to the Lisbon people by its affording a 
connection between the upper and lower town, and so in«reasinz 
the facilities for transport. The terms of the lease involve a 
rental of about £1.500 per annum, with the option to purchase 
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the undertaking at any time within the next ten years for the 
sum of £25,000; the period of the lease is for the full length 
of the concession, which has still about 95 years to run. : 
MADX«AS ELECTRIC SUPPLY CORPORATION.—The 
directors' report states that the site for the generating station, 
referred to in the prospectus, has been acquired. The erection 
of the buildings is progressing, and the contractors have made a 
satisfactory commencement of the work of laying the mains. It 
has been found necessary to increase the amount of the contract 
for the station buildings, and for some extensions of mains 
required to reach intending consumers. In consequence of pres- 
sure in the demands for current, temporary plant has been pur- 
chased and forwarded to Madras, where it is expected to be 
erected and set to work in the course of the present month. The 
directors have ordered a number of electric fans, which it is 
proposed to hire out or to sell at moderate prices. А table of 
charges for electricity has been arranged, and every effort wii. 
be made to popularise the use of the current. Messrs. Binny 
and Company, Limited, have been appointed managing agents 
of the company in Madras. From the number of inquiries which 
have been received, the directors have every confidence in the 
future success of the Corporation. The first annual 
meeting was held last week, when it was stated that although 
the construction of the generating station had made соп- 
siderable progress, it had been found necessary, owing to the 
stringency of the local bylaws, and to extra heavy foundations, 
due to the nature of the subsoil, to increase the contract price 
of the work. Satisfactory progress was being made with the 
laying of mains, and it is hoped to practically finish this work 
by the end of August. Applications for current have been 
received from some 300 consumers. Ап agreement is also being 
entered into with the Madras Electric Tramways for the supply 
of a minimum of 1,000,000 units per annum. In order to secure 
this contract, the company has invested £20,000 in 45 per cent. 
preferred ordinary shares of the Madras Tramways Co., and one 
of their directors will join the board of the tramway company. 
MONTREAL LIGHT, HEAT, AND POWE CÓ. The 
annual accounts show that the gross revenue for 1906 was 
$3,452.290, an increase of $267,587, whilst the net profit is 
$1,440,582, an increase of $162,095. During the year four 
quarterly dividends had been declared of 14 per cent. each, 
which, with a surplus from ‘1905, now leaves а balance of 
$1,491,740, of which $386,892 had been appropriated. "There 
were issued during the year $447,000 44 per cent. bonds to 
repay 75 per cent. of the expenditure made during the year 
for extensions in the gas and electric departments. Owing to 
the depressed condition of the bond market Eu d the year, 
the sale of these bonds has been withheld, and they are at pre- 
sent in the company’s treasury. A dam on the Richelieu River at 
St. Therese has been completed, and a 2,000 h.p. turbine unit 
has been added to the steam generating plant at the Queen 
Street station. The station now has a total capacity of 
8,000 h.p. The contractors for the Soulanges development have 
not made the progress anticipated, and as a consequence the 
power from the proposed plant was not available to the company 
during the past winter. The work on the development, how- 
ever, is being rushed, and it is fully expected that the same 
will be completed, and the power therefrom available for the 
period of maximum demand during the forthcoming winter. 
R. WAYGOOD AND CO.—At the ordinary general meeting 
last week, it was stated that the trading profit for the year was 
less than that of the previous year, due to the fact that some 
£5,000 has been spent in developing electric cranes, which it 
was hoped would be remunerative in the future. The directors 
regarded the development of electric cranes as of great import. 
ance, and desired to be well in the front in connection with 
their construction. The profit amounts to £24,068 17s. 7d., and 
the net amount available for distribution, after deducting 
directors' fees, the dividends on preference shares, reserve, and 
interim dividends on ordinary shares, is £7,793 17s. 7d. A 
further dividend of 7 per cent. upon the ordinary shares, making 
6 per cent. for the year, 15 recommended, carrying forward 
£3,068 17s. 7d. The report and accounts were adopted. 
SHEERNESS AND DISTRICT ELECTRIC POWER AND 
TRACTION COMPANY.—The report for 1906 shows that the 
receipts from the tramways amounted to £3,206, and from 
electricity supply £2,939, to which is added £38 from sundry 
receipts, making a total of £6,183. After deducting debenture 
and other interest, there is a loss on the vear of £498, and the 
total debit balance to be carried forward, including £178 from 
last account, is £676. The capital expenditure now amounts to 
£64,800. There has been a considerable decrease in the tram- 
way receipts owing to the reduction of employment at the 
dockyard. The falling-off of receipts at the close of the vear 
was so pronounced that it became necessary to entirely re-arrange 
and reduce the service, and a universal penny fare was instituted 
with a view to encouraging traffic. These changes have so far 
been justified by the results. This curtailing of the tramway 
service has affected the output from the power station, but, 
excluding the traction demand, there has been an increase of 
£107 from sale of current. The connections now represent the 
equivalent of 9,017 8 c.p. lamps, compared with 7,120 8 c.p. 
lamps in 1905. The mains have been extended to Queenboro' 
in order to supply some of the leading manufacturers there, with 
whom arrangements for a supply have been made. 


MISCELLANEOUS BUSINESS NOTES 


CHANGE OF ADDRESS.—The London office of Messrs. 
Harris, Lee, and Co., electrical and mechanical engineers, 
Johannesburg, has been removed to 55 Berners Street, Oxford 
Street, W. The telephone number remains unaltered. 

ELECTRICALLY - DRIVEN WOOD- WORKING МА. 
CHINERY.—The Fulham Electric Joinery Works, Ltd., have 
installed two motors, each of 35 h.p., for driving their wood- 
working machinery. The motors, which are connected to the two- 
phase supply, are of Messrs. T. Harding, Churton, and Co.’s 


make. 

FORT WILLIAM ELECTRIC LIGHTING CO.—A dividend 
of 24 per cent. for the past year has been recommended. 

GREAT CENTRAL RAILWAY.—The Great Central Railway 
Co. send us a copy of their Guide to Holiday Resorts and 
London Rural Retreats." Copies will be sent post free on 
receipt of a postcard addressed to the Publicity Department, 
216 Marylebone Road, London, N.W. 

LIQUIDATIONS, BANKRUPTCIES, &c.—A meeting of 
creditors under a receiving order against Mr. Clifton Robinson, 
late superintendent of the London United Electric Tramways 
Co., and son of Sir J. Clifton Robinson, was held on Friday 
last. Liabilities were estimated at £38,000 and assets at £250. 
Debtor attributed his failure to speculations and living beyond 
his means. No proposal for a composition was made. 

A public examination in bankruptcy has been held of Edgar 
Peckham, late managing director of the Peckham Manufacturing 
Co., of New York. Witness attributed ‘his insolvency to the 
failure of the company and to the non-success of the Malleable 
Steel Castings Company (1906), Limited, with the formation of 
which he was connected. 

A meeting is to be held on July 19th, at 11 a.m., in Room 30, 
Parr’s Bank Buildings, 3 York Street, Manchester, to receive 
an account of the winding-up of Weldite, Ltd. 

Charles W. Stafford, carrying on business as Stafford Bros., 
electrical engineers, 59 Toll End Road, Ocker Hill, Tipton, 
Staffs., has been adjudicated bankrupt. 

MELBOURNE TRAMWAY AND OMNIBUS CO.—A 12 per 
cone dividend has been declared for the half-year ending June 

PERSONAL.—A presentation was made at the Dundee Elec- 
tricity Works to Mr. Charles Lamb, distributing engineer of 
the department, on Thursday last, on the occasion of his forth- 
coming marriage. The presentation was made by Mr. H. 
Richardson, electrical engineer, who spoke of Mr. Lamb’s great 
ability as assistant and electrical engineer. 

Mr. J. B. Birnbaum, manager of The Sterling Telephone Co., 
200 Upper Thames Street, London, E.C., has assumed the name 
of Mr. Guy Burney. 

Mr. Horace Boot has resigned his appointment with the 
Tunbridge Wells Corporation as resident engineer, but has 
been retained by them as their permanent consulting elec- 
trical engineer and er ala Mr. Boot’s London address will 
be: 4 Great George Street, S.W., where it is his intention to 
practice as a consulting engineer. 

‚ Mr. Е. J. Masters has resigned his position as station super- 
intendent at Canning Town generating station (West Ham). 

The West Ham Town Council have appointed Mr. G. Lloyd- 
Jones, late of the South London Electric Supply Corporation, 
station superintendent at Canning Town station at a salary of 
£260 per annum. 

RIO DE JANEIRO TRAMWAY, LIGHT AND POWER.— 
The Canadian Bank of Commerce has been authorised to pay 
к eee on the first mortgage five per cent. gold bonds, due 
uly Ist. 

SAO PAULO TRAMWAY, LIGHT AND POWER.—The 
quarterly dividend of 2 per cent. has been declared. 

SIMPLEX CONDUIT COMPANY, LTD.—On Saturday last 
the annual outing of the employees of Messrs. Simplex Conduits. 
Ltd., took place at Bewdley. Mr. L. M. Waterhouse, managing 
director, was unfortunately unable to attend, but the party, 
which numbered over 200, included several of the company’s 
district representatives and agents. 

THE BRITISH THOMSON-HOUSTON CO.—We are in- 
formed that the British Thomson-Houston Co. have opened a 
new branch office in Middlesbrough, in the Maritime Buildings, 
Albert Road. The telephone number will be ‘‘814 Middles- 
di and the telegraphic address ''Asteroidal, Middles- 
rough." | 

UNITED RIVER PLATE TELEPHONE CO.—Subscriptions 
have been invited for £300,000 44 per cent. debenture stock at 
par. and redeemable at par in 99 years, or at any time pre- 
viously at the company's option at a premium of 5 per cent. 


NEW PUBLICATIONS 


“The Distribution of Electrical Energy." By J. Е. C. Snell. 
(London: Simpkin, Marshall and Co.) 18s.  . | 

** Transactions of the North East Coast Institution of Engineers 
and Shipbuilders.” Parts 4 and 5. Session 1906-1907. ^ Vol. 
XXIII. (London and Newcastle-upon-Tyne : Andrew Reid and 
Co.) 
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PARLIAMENTARY INTELLIGENCE 


PROGRESS OF ELECTRICAL BILLS.—The Middlesbrough, 
Stockton, and Thornaby Tramways Bill was read a first time in 
the House of Commons on Tuesday last week. 


NATIONAL TELEPHONE CO.'S TARIFF.--In the House of 
Commons on Friday, Colonel Philipps asked the Postmaster- 
General whether his attention had been called to the new tariff 
issued by the National Telephone Company, as from January 15%, 
1907, whereby all unlimited tariffs for business purposes are 
withdrawn; whether he was aware that an ordinary business 
house having its oilice within one mile of a local exchange, with 
an average of 20 calls per day, would under such revised tariffs 
be called upon to pay £23 145. 8d. per annum for such service 
as against £10 paid by subscribers who were connected prior to 
January Ist, 1907, and remain under the old tariff; whether the 
National Telephone Company or the Post Осе Department 
were responsible for this change; and whether he would take 
steps to relieve the extra burden thus proposed to be placed 
upon the commercial community of this country ?-—Mr. Sydney 
Buxton, in a printed reply, said he was aware that a new tariff 
was brought into use by the National Telephone Сотрапу on 
January 1st last, and that the unlimited service rate for busi- 
ness lines was withdrawn. Experience had shown that this 
rate was not profitable, and that it tended to encourage sub- 
scribers to originate more calls than their lines would carry 
without blocking inward calls, thus rendering the service less 
etticient. The general demand in this country, as in America, 
was now for a measured service, which proportioned the pay- 
ment to the service obtained and allows moderate rates to be 
given to small users. An average of 20 calls a day originated 
by any subscriber would, if due allowance were made for a 
corresponding number of inward calls, be more than one line 
could carry, and two lines would properly be required. Under 
the new tariff at the private branch exchange rate two exchange 
lines and the right to originate 6.00) calls would cost £21 10s., 
which was at the rate of about 14 calls for 1s., and the charge 
for additional calls would be at the rate of less than Jd. each. 


TELEGRAPH (MONEY) BILL.—A motion by the Postmaster- 
General for the second reading of this Bill was discussed in the 
House of Commons on Friday. The one object of the Bill was 
to authorise capital to the extent of £6.0C0.C00 for the telephone 
service, and has nothing to do with the telegraph administration. 
This sum, it is estimated, will carry on the telephone service 
until the purchase of the National Company in 1911. Of this 
£6,000.000, the estimates show that £2,809,000 are required for the 
trunk system, £1,800,000 for the London exchange system, and 
£1,000,050 for provincial exchanges. The present position of 
the Post Oftice telephone service was very satisfactory, for after 
providing 3 per cent. interest on the capital expended, and 
allowing for depreciation, there was a balance for the last finan- 
cial year of £37,200, which represents a further 1 per cent. 
upon the capital expended. The Postmaster-General admitted 
that the telegraph svstem was being carried on at a loss, quite 
irrespective of any interest on the original capital, and it was 
due to this awful example that a strong endeavour was being 
made to carry on the telephone service on business lines. 

Mr. HanRorp Cox moved an amendment to the effect that it 
was undesirable to authorise further capital expenditure on tele- 
graphs or telephones until a full statement had been presented to 
Parliament showing the financial results of these two under- 
takings judged from the standpoint of ordinary commercial 
undertakings. 

Several members supported the amendment, and the debate 
stood adjourned. 


NEW COMPANIES 


HANKOW ENGINEERING DEVELOPMENT SYNDICATE. 
—Formed with a capital of £1,000 to carry on the business of 
electrical engineers and contractors. No initial public issue. 

TRAMWAYS' SUPPLIES, LTD.—This company has been 
formed with a capital of £10,000 in £1 shares to adopt an 
agreement between №. Dixon and Son, W. H. Turner, and Н. 
Lawton, and to carry on the business of manufacturers of, and 
dealers in, electric tramway materials, tramcar trucks, motor 
equipments, car fittings, &c. Registered оћсе, 51 Swinegate, 
Leeds. 

“Z” ELECTRIC LAMP SYNDICATE.—Registered with a 
capital of £56.000. in £1 shares, to adopt an agreement with 
A. Schmitz, Н. Petitidier and А. R. Norbert, and to carry on 
the business of manufacturers of incamdescent lamps and com- 
ponent parts thereof, electrical apparatus, fittings, and plant. 
The signatories are J. G. B. Stone, 9 Drapers’ Gardens, E.C., 
gentleman: W. B. M. Bird, 58 Cadogan Place, S.W.; W. Н. 
Cheetham, 20 St. Helens Place, E.C.: A. W. Hall, Stock Ex- 
change, E.C.: F. R. Reeves, Salisbury House, E.C.; G. 
Kitchin, Warnford Court, E.C.; A. P. Simpson, 2 Princes 
Street, Bank, E.C. No initial public issue. First directors (to 
number three) are J. G. B. Stone (chairman), F. R. Reeves, and 
A. R. Norbert. Registered otħce, 20 St. Helens Place, E.C. 


NORTH METROPOLITAN ELECTRIC POWER 
| SUPPLY COMPANY'S BILL 


OR the first time for several sessions the question of elec- 

trolytic damage to water mains was last week the chief point 
ot discussion before a Private Bill Committee ot the House of 
Commons. This was in connection with the Bill of the North 
Metropolitan Electric Power Supply Co., which has been under 
discussion by a Committee presided over by Sir Joseph Leese. 
So far as power Bills are concerned, we believe we are correct 
in saying that in no case has liability for possible damage to 
water mains for electroylsis been expressly put upon promoters, 
although in the case of the Clyde Valley Power Bull, and possitiy 
others, protective clauses have been inserted by agreement. In 
the present case, as will be seen below, the Comminittee has 
inserted the clause against the wish of the promoters, at the 
instance of the Metropolitan Water Board. 

Apart from the interest attaching to the opposition of {һе 
Metropolitan Water Board, which really had nothing to do wich 
the principal object of the Bill, and was only possible throuzh 
the Power Company wishing to extend the powers of its pre- 
vious Acts, the introduction of the Bill is a further instance of 
the rapidly growing conviction that the limited powers of bulk 
supplv only, granted to the pioneer electric power companies, are 
all against a proper development of their true functions. ‘The 
Act of the North Metropolitan Electric Power Supply Co. in 
1900 gave authority to supply in bulk only to authorised distri- 
butors over an area comprising 324 square. miles in the counties 
of Middlesex, Hertfordshire, and Essex. Jn 1902 an Act was 
obtained empowering the company, under what has become to 
be known recently as the Kitson clause, to supply to power users 
direct in the districts of Tottenham, Edmonton, Enfield, Wood 
Green, and Southgate. The operation of the clause was sus- 
pended for three years in order that the local authorities mizhi 
have an opportunity of putting provisional orders of their own 
into effect. Incidentally it may be mentioned that in no case has 
this been done. 

The original object of the present Bill was to apply this 
principle to the whole of the area of supply authorised in 190u, 
and to extend the area of supply to some degree so that n 
became overlapping with the area of the London County Council 
Electric Supply Bill The latter portion has, however, been 
deleted out, as already reported. The Biil also empowers the 
company to supply in any area in which there is no authorised 
distributor, subject to a clause which protects the rights of the 
local authority, should the latter wish to be the supplying 
authority in the future. The opposition to the Bill was by the 
Metropolitan Water Board, the Walthamstow Urban District 
Council, and the Harrow Electric Light and Power Co. Sir 
Ralph Littler, K.C., Mr. Balfour Browne, K.C., and Mr. C. С. 
Hutchinson appeared for the Bill. 'lhe opposition of the Water 
Board has already been indicated; that of the Walthamstow 
Council was mainly directed to limiting the company to supnly- 
ing the North East London Railway Co. for haulage purposes 
and not for lighting; whilst the Harrow Electric Light ard 
Power Co. opposed absolutely the principle of the Bill 1n its 
application to their area ot supply. Under the clause in ques- 
tion a supply may be given direct to power users, subject to an 
appeal to the Board of Trade, energy for lighting being used to 
the extent of 20 per cent. of the consumption tor power HA 
The company's operations, which are well known, were explained 
bv Mr. J. Devonshire, a director, and Mr. E. T. Ruthven- Murray, 
the chief engineer. 

Proressor SitLvaNvs P. Тномрхох, F.R.S., gave evidence on 
behalf of the promoters in respect of the opposition of the Metro- 
politan Water Board. In the first place, he stated that nothinz 
under the present Bill gave the promoters powers to break up 
roads and lay mains, and that all future mains would be laid 
under the terms of the Act of 1900. | Further, the company 
worked under the regulations of the Board of Trade. and he 
knew of no instance where the damage from electrolytic action 
had been caused when these regulations had been adhered to. 
He entirely dissented from the view that electrolytic action 
was possible from  high-tension alternating currents, such as 
were used by the North Metropoliton Co. | 

Mr. E. T. Roruven-Murnay, the chief engineer to the Power 
Company. agreed with the views of Prof. Thompson, and said 
that the total capacity of the company's three generating stations 
at Willesden, Brimsdown, and Hertford was 9.700 kw., aud a 
fourth station was about to be erected at St. Albans. An 
additional 1.500 kw. turbo-alternator was also to be installed 
at Willesden. The nine sulestations of the company contained 
7.000 kw. of transforming plant. The total capital expenditure 
was £244,528. Last усаг the output was 8 million units. of 
which 44 millions were supplied to the Metropolitan Electric 
‘Tramways, Ltd. 

Mr. CrrEAsE addressed the Committee on behalf of the Wal. 
thamstow Council, and Mr. Spencer Hawes gave evidence for 
the Harrow Electric Light and Power Co. 

Evidence for the Metropolitan Water Board was given bx 
Mr. С. H. WonbriNGHAM, who disagreed with the views of 
Prof. Thompson, and without definitely pledging himself to the 
view that damage would be caused to water-pipes from «an 
alternating-current system, said it was quite possible. The 
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whole system must be taken into account, and not the mains 
alone. e granted that the system of mains of the North 
Metropolitan Co. was an extremely well laid and efficient one, 
but there was always the possibility of leakage at the sub- 
stations. Near Brimsdown, for instance, there were three sub- 
stations, and in the event of a leakage from these it would con- 
centrate at one spot and do considerable damage to any pipes 
in the vicinity. He knew that safety devices were employed 
for the protection of the mains from excess currents, but he 
regarded safety devices as being most unreliable. His view of 
the Board of Trade regulations was that they were designed to 
protect the supply and also the public, and not to prevent elec- 
trolysis. As a matter of fact, 1t was not the practice of the 
Board of Trade, once they had passed a system, to make 
periodical inspections to see that the regulations were complied 
with. As to the point raised concerning alternating current, 
he pointed out that the high-tension continuous-current series 
system was developing rapidly, and was particularly suitable for 
such scattered areas as were several parts of the area of the 
promoters. 

In addressing the Committee for the Water Board, Mr. J. D. 
FITZGERALD, K.C., stated that Lord Camperdown’s Committee 
in 1905 inserted a clause similar to the one he was now asking 
for in the Administrative County of London and District Elec- 
tric Power Bill. 

Eventually the Committee passed the preamble of the Bil. 
and gave the Metropolitan Water Board the clause it desired. 
With regard to the Walthamstow Urban District Council, the 
company was allowed to retain the powers it already possesses, 
viz., the supply to the North Eastern Railway Cw. for all pur- 
poses; whilst the Harrow Electric Light and Power Co. was 
given a clause preventing the North Metropolitan Power Co. 
from supplying any consumer in that area without the consent 
of the Harrow Company. : 


The Institution of Electrical Englneers: Students’ Section. — The 
following Committee of the Students' Section of the Institution 
of Electrical a ars has been elected for the forthcoming ses- 
sion :—Messrs. B. A. M. Cooper and F. R. Unwin, Central 
Technical College; C. E. Abell and C. Garland, Finsbury 
Technical College; A. H. M. Campion, Kings' College; J. A. 
Maunas-Smith and C. W. Short, Faraday House; Richardson 
and Rigby, University College; J. A. Cook, B. A. Tubini, 
W. B. Thompson, G. C. Shadwell, G. H. Stevens (hon. sec.), 
Extra Collegiate Students. 


A Workman's Compensation Case.—In the Court of Appeal, on 
Thursday, before the Master of the Rolls, Sir Gorell Barnes, and 
Lord Justice Kennedy, the appeal of Rimmer v. Premier Gas 
Engine Co. was heard. The appeal was brought from an award 
of the County Court judge, sitting at Birkenhead, on an arbitra- 
tion under the provisions of the Workmen's Compensation Act, 
1897. А shipbuilding yard was being constructed by private 
enterprise, the owner deciding to use electrical energy, both for 
light and power. To generate the electricity, ten gas engines 
had to be erected on part of the shipbuilding yard. The Trans- 
mere Bay Development Co. were the contractors for the works 
as а whole, and the present appellants were sub-contractors for 
purchase, erection, and installation of the gas engines. The 
applicant, who was in the employment of the appellants, in the 
course of his employment, while working at the erection of the 
gas engines, got his hand crushed by the machinery. All the 
docks except one were completed at the time of the accident. 
The County Court judge found on the facts that the applicant at 
the time of the accident, was employed on, in, or about an 
engineering work, viz., a dock within the meaning of sub-section 
(1) of the Act, and that the appellants were undertakers of 
an engineering work within sub-section of that section. He also 
found that the applicant was employed in, on, or about a ship- 
building yard, and therefore a factory within the meaning of 
the Factory Act, and that the appellants were undertakers of a 
factory within the meaning of the Workmen’s Compensation 
Act, 1897. He also found that at the time of the accident 
applicant was employed on, in, or about an electrical station, and 
therefore a factory within the meaning of the Factory Act, 1901, 
and that the appellants were undertakers of a factory within the 


meaning of the Workmen’s Compensation Act, 1897. He accord- 
ingly made his award in favour of the applicant. Hence the 


present appeal of the emplovers. Mr. Langdon, K.C., and Mr. 
G. Lord, appeared for the appellants, and Mr. Tobin, K.C., and 
Mr. Cuthbert Smith were for respondent on the appeal (the 
workman). The Master of the Rolls and Sir Gorell Barnes held 
that there was no evidence on which the County Court judge 
could find that the applicant was engaged ‘оп, in, or about the 
construction of a dock," and that the appeal should be allowed. 
Lord Justice Kennedy differed. He thought it was strain- 
ing the language of the Act against the workman to hold that 
because the place where the accident happened was not within 
the wall of the dock, though it was within the same area as the 
dock, it could not be treated as a part of the construction of 
that which was intended to be an essential part of the dock. 
He could not hold that the County Court judge had misdirected 
himself on the law. The appeal was therefore allowed by a 
majority of the court. 3 


CAR LIGHTING ON ELECTRIC RAILWAYS 


HE accompanying diagram shows an ingenious system for 

maintaining a constant voltage on the lighting circuit on an 
interurban car, patented in America by Thomas Marshall, of 
Chicago, and described in the Street Railway Journal (New 
York). As shown, a small generator G, driven at a constant 
speed by a small motor, is placed in series with the lights across 
the trolley circuit. There are also inserted in this circuit a 
number of cells B, known as electromotive-force cells, which 
will maintain a constant counter voltage when апу current passes 
through the circuit, but as they have no active material 
they absorb practically no current апа have  practic- 
ally no capacity. he generator has two  windings, 
F, and F,, one connected directly across the trolley circuit, the 
other across the counter-electromotive-force cells. As these cells 
maintain a constant voltage across the terminals, the field due 
to F, is constant. These two fields, F, and F,, are wound to 
oppose each other, and are so proportioned that when the trolley 
voltage is at a maximum the fields due to these windings are 
equal. As they oppose each other there is no resulting field at 
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this time, and, therefore, no voltage wil be generated by G. 


This is the condition when the trolley voltage is at its maximum, 
or say 600 volts, and is represented in Case I. 

Suppose, however, the trolley voltage falls to 400 volts. Field 
F, is then overpowered by /,, and the generator supplies cur- 
rent, and as the strength of the generator field is proportional 
to the drop in the trolley voltage, the voltage at the generator 
terminals will be proportional to this drop. "This condition is 
represented in Case 11., where the trolley voltage is assumed 
to be 400 and the battery voltage 50, as in Case I. The result 
is the maintenance of a constant voitage of 550 on the lamp 
circuit. | 

It is claimed that the system can be applied to ready-wired 
cars, the only difference being the motor-generator set and the 
cells. The latter require no attention except the addition of 
water to replace that lost by evaporation. If through any 
accident the motor-generator set should break down, the lights 
would still be available, as the current would pass through the 
generator armature. 


CATALOGUES AND PAMPHLETS RECEIVED 


FANS.—A new catalogue of electric fans has been issued 
by the Sun Electrical Co. Тһе types listed include con- 
tinuous- and alternating-current fans for table, desk, or wall- 
bracket use of several patterns, with and without speed regu- 
lation and revolving and oscillating fans. A handsome form 
of punkah fan is illustrated, in which the motor is entirely 
hidden in an Oriental repoussé brass bowl. Particulars are 
given of a considerable variety of the larger types of ventilat- 
ing and centrifugal fans, and two-blade ceiling fans. 

MAIN SWITCHES.—Messrs. Verity's, Ltd., have issued 
a revised list of main switches. In the ordinary quick-break 
knife switches the two contact faces composing the jaw are 
fixed rigidly at their root, but a new type has also been intro- 
duced in which one contact is a rigid casting, while the other 
is flexible and free to move, so that it always makes perfect 
contact with the blade as the latter enters the contact. In 
the twin-blade knife tvpe of switch, should the blade be a little 
thicker or a little thinner than the space between the contacts 
provided for it, the two contacts will either spread apart, 
making contact only with the bottom edge of the blade, or 
where the blade is too thin making contact only with the top 
edge. 
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MOTOR CONTROLLING GEAR.—A new catalogue from 
Messrs. E. P. Allam and Co. contains particulars of '"Premier"' 
electric motor control apparatus. А large variety of patterns of 
starters, combined starters, and speed regulator full-reversing 
starters, lift controllers, &c., are included, and particular atten- 
tion may be drawn to the ‘‘one minute ” type of starter, in which 
the resistance is designed to carry twice the full load current 
of the motor for one minute, the starter regulators for combined 
series and shunt regulation, and the automatic starters manufac- 
tured under the Shattner-Amberton patents. А new line of 
universal iron-framed starting-panels 1s also listed. 


STORAGE BATTERIES.—tThe Chloride Electrical Storage 


Co., Ltd., have issued a new leaflet calling attention to the suit- . 


ability of their batteries of the '' P.G." and '' L.G." types for 
use in connection with small sets driven by internal combus- 
tion engines for small private installations. Both types are very 
compact, and can be arranged, if necessary, in three tiers, the 
overall dimensions of 27 cells for a 50-volt circuit with а 
capacity of 120 ampere hours being only 7 ft. high by 6 ft. by 
1 ft. 6 in. wide. In many instances it is only necessary to 
run the generating plant once a week with a battery of this 
capacity, especially if metallic filament lamps be used. 

WATER-TUBE BOILERS.—We have received a pamphlet 
describing the Davies’ patent water-tube boiler. It will be 
remembered that this boiler, an example of which was shown 
at work in last year's Machinery Exhibition at Olympia, is of 
the vertical straight-tube type. The groups of tubes are built 
up in pairs of semi-cylindrical top and bottom half-drums, 
which are united by a number of tubes of suitable diameter 
and length, varying according to the heating surface and horse- 
power required, the nature of fuel to be used, and method of 
stoking. The travel of the gases is similar to that in the 
dry-back or marine type of boiler. The furnace ires below 
the lower drums, the gases therefrom pass over the bridge and 
into а  brick-lined combustion chamber, where they аге 
thoroughly mixed with hot air conveyed thereto through the 
hollow fire-bars. In this way complete combustion of the 
ases is ensured before entering the tube chamber. The pro- 
е of combustion circulate among the generating tubes, 
pass on to the superheater, then on to the smoke-box, and 
through the economiser to the funnel. The floor space 
required is particularly small. 


Colliery Plant.—Messrs. Ernest Scott and Mountain (Ltd.) 
have recently undertaken the contract for a large electric power 
installation for the Crawford and Aspull collieries of the Wigan 
Coal and Iron Company. The present installation includes 
three 560 kw. alternators direct-coupled to three-crank high- 
speed sets, consisting of two compound high-speed engines and 
75 kw. continuous-current dynamos; three sets of Scott and 
Mountain’s well-known three-throw mining ram-pumps, each set 
to deliver 420 gallons of water per minute against 700 ft. head, 
and driven by electric motors, each developing 120 to 130 b.h.p. 
This contract also includes the main and distributing switch- 
boards, main and branch cables, &c. In addition to the above, 
the same firm have in hand a contract for the Houghton 
Main Colliery Company, near Barnslev, consisting of one 375 kw. 
three-phase generator, directly mounted on the crankshaft of a 
horizontal coupled compound steam engine, main switchboard in 
power-house, with the usual switches and instruments, main and 
shaft cables, and a complete system of underground machinery 
consisting of one endless rope haulage gear, arranged at present 
with single rope wheel, but designed so that a second rope 
wheel can be added later on if required, one main апа tail 
haulage gear, and one double drum main rope haulage. Each 


of these haulage gears will be driven by motors of 150 b.h.p. 
The drive to the endless rope haulage will be through cotton 
ropes, and in the case of the main rope and main and tailgears 
through machine-cut spur gearing. A novelty in connection 
with these gears is that the first reduction where the machine- 
cut wheels will be totally enclosed and run in an oil bath. 
For the Coltness Iron Company, in Lanarkshire, Messrs. Scott 
and Mountain have in hand a 1,000 kw. three-phase alternator 
for direct coupling to а horizontal gas engine, which is being 
constructed by Messrs. Richardson, Westgarth and Co., oí 
Middlesbrough. This generator is of the revolving field type, 
and the combination is to be so designed as to run in parallel 
with further sets, which will be required later. 


Action by Electromobile Co.—In the Chancery Division of the 
High Court last week the Electromebile Co., Ltd., sought an 
injunction restraining the British Electromobile Co. from carry- 
ing on business with a name so similar to that of the plaintifis, 
which latter was calculated to deceive. Mr. C. A. Russell, 
K.C., for the plaintiffs, said that in 1900 a company called the 
British апа Foreign Vehicle Co. was formed, the principal pro- 
moter being Mr. Chambers, who was now the managing director 
of the plaintiff company. In January, 1902, it changed its name 
to the British Electromobile Co., Ltd., and in October of that 
year the business was sold to the plaintiff company, at which time 
there was in existence the London Electromobile Syndicate. 
But the word ''Electromobile'' was written in two words, and 
as the company did business with а cheaper kind of car than 
the plaintiffs, it did not matter much to the plaintiffs, and, 
moreover, that company had now practically ceased to exist. The 
defendant company was formed in April last, and they proceeded 
to do business in cars suitable for the town and in the West-end 
of London, where the plaintiffs carried on business. Counsel said 
the similarity of the name was calculated to do the plaintifís a 
great deal of harm. Lord Montague gave evidence on behalf of 
the plaintiffs, and said that up till 1902 the word ''Electromo- 
bile" was used in the generic sense, but since then it had 
acquired a special meaning, and was applied to one particular 
kind of car. He personally never spoke of electromobiles without 
meaning the plaintiff company's cars. Whatever generic sense 
the word ''Electromobile'' had, it had now a particular sense. 
Mr. T. G. Chambers, the managing director of the plaintiff 
company, also gave evidence. Mr. J. R. Atkin, K.C., for the 
defence, submitted that the word ‘‘Electromobile’’ was descrip- 
tive of goods manufactured by the company, but that the plain- 
tiffs had no prescriptive right. Mr. Justice Warrington, in 
giving judgment, said that the word ‘‘Electromobile,’’ like other 
equally barbarous words, had a limited meaning. It was not 
part of the English language, but it was part of the language 
used in this country to describe a vehicle driven by electricity. 
He considered the plaintiffs had not made out their case. and 
in these circumstances there would be judgment for the defen- 
dants with costs. 


APPOINTMENT VACANT. 
BATTERSEA POLYTECHNIC, LONDON, S.W. 


HE GOVERNING BODY desire to appoint a Head 


of the Department of Mechanical Engineering and Building 
Trades, to commence in September. For Salary, Duties, and other 
information, apply not later than July sth to the Secretary. 
battersea Polytechnic, N.W. ` 


«BINDING CASES FOR VOLUME 1 


Of ** Electrical. Engineering,” in strong dark red art 

linen, with strengthened back and corners, may now be 

ordered. Price 2x. (post free, 2«. 44.). Subscribers’ 

volumes sent to us carriage paid will be bound and 

returned to any address in the United Kingdom, 
carriage paid, for 4«. 64. 


THE KILOWATT PUBLISHING Co, LTD 
203-206, Temple Chambers 


LONDON, Е.С. 
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John E. Raworth, 


Queen Anne’s Chambers, Chartered Patent Agent. 
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— — ~ - 


INSTRUMENTS AND MACHINERY TESTED. 


THE ELECTRICAL STANDARDIZING AND TESTING 
INSTITUTION. 


(Proprietors : The Syndicate of Electrical Engineers, Ltd.) 
ESTABLISHED 1889. 


FARADAY HOUSE, 


62-70, SOUTHAMPTON ROW, LONDON, W.C. 
Telephone No. : 9999 Central. Teleg. Address: ‘‘ Standardizing, London." 


Standardizes and Tests Electrical Instruments. 

Inspects and Certifies every kind of Electrical Plant and Materials. 
Investigates and Reports upon Electrical Inventions. 

Inspects Installations of Electric Wires and Plant. 


A Scale of Fees will be sent on application to the SECRETARY. 
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